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MAINTENANCE AND OPERATINGS
TRAINING PLAN

Rev. 1

1.0  PLAN OVERVIEW

This plan contains the training syllabus and materials for each of the subsystems of the
fixed fire suppression system. The training plan consists of four major sections or topics,
as follows:

 Fire Suppression System
 Fire Detection and CCTV System
 Electrical System
 Mechanical (Boiler) System

Separating the training into these major sections allows for greater flexibility of
scheduling attendees. Not all participants of the training may need to attend the training
for each topic.

An abbreviated system overview can be provided at the beginning of each subsystem
training, or scheduled as a separate session. This would be a brief verbal description of
the following:

 Fixed Fire Suppression System Objectives
 Basis of Design to include a description of the system limitations and

overview of proof of concept testing.
 Review of Major Components

 Linear Heat Detection
 Fire Alarm and CCTV System
 Suppression System

 Water Supply
 Operational Capabilities

 Drainage System
 Summary of How the Major Components work together.

The training for each major section will be performed by either manufacturer technical or
factory authorized representatives, which in many instances will be the installing
contractors. Training will include a review of the operation of each system, preventative
maintenance procedures, troubleshooting and repair of the associated equipment.
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The training schedule will need to be coordinated with CDOT personnel to determine
what individuals should attend. A summary of the training and the applicability to CDOT
staff is provided below to assist with developing the training schedule.

Fire Suppression System

The Fire Suppression System training should occur prior to the Fire Detection and
CCTV training. Training will be conducted by John Hulett and Jon Dowdle of Western
States Fire Protection.

Day 1: The first half of the day will include an overview of the operation of the fixed fire
suppression system, followed by a description of the individual components. This
overview is recommended for anyone that will be operating or maintaining the system.
The second half of the day includes a review of inspection, testing and maintenance
procedures. This is recommended for individuals that will be responsible for maintaining
the system.

Day 2: The second day of training includes an in depth and hands on review of the
components of the system, focusing on the operation of the fire pump, valve
configuration, fire department connection, wall hydrant/test header and the components
within the Insulated Valve Enclosures. This training is recommended for any individual
that will be responsible for normal or emergency operations of the system, as well as
those responsible for maintaining the system.

Fire Detection and CCTV Systems

The Fire Detection and CCTV Systems training should occur after the Fire Suppression
System training has been completed. Training will be provided by Arden Everhart and
Mike Howell of Systems Group.

Day 1: An overview of the system and components will be provided. This overview is
recommended for anyone that will be operating or maintaining the system.
This will include a classroom portion that describes the fundamentals of the Fire Alarm
and CCTV systems with a focus on the operation of each system. Following the
classroom training, a Systems Group will provide a hands-on demonstration at the
actual workstation for interested individuals.
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Electrical System

The Electrical System training can occur independently of the Fire Suppression or Fire
Detection and CCTV Systems training. This training is recommended for individuals that
will be maintaining or operating the electrical components of the system. Training will be
provided by Tyler Clark and Nate Ziemer of Sturgeon, representative of Eaton for the
Switchgear and Panelboards and representatives of Cummins for the Generator.

Mechanical (Boiler) System

The Mechanical (Boiler) System training can occur independently of the Fire
Suppression or Fire Detection and CCTV Systems training. This training is
recommended for individuals that will be maintaining or operating the mechanical
components of the system. Training will be provided by a representative of Tigerflow for
items related to the Boiler System Operation and a representative of Braconier will
provide training related to the operation of the drainage system valves.
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2.0  FIRE SUPPRESION SYSTEM
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7026 SOUTH TUCSON WAY
CENTENNIAL, CO 80112

                 (303)792-0022   (303)790-3875 FAX

Fire Protection Systems
Design  Fabrication  Installation

Commercial  Industrial  Residential  Institutional
Special Hazards  High Tech  Defense  Hangars

Retrofit  Service  Inspection  Maintenance

November 12, 2015

Barnard Construction Co.
Attn:  Joe Silvestri
701 Gold Avenue
Bozeman, MT 59715

Subj: EJMT Owner Training

Re: Our Plan

Dear Mr. Silvestri:

We made some modifications requested by Elizabeth Kraft to our training plan so the package is more
inclusive to CDOT’s needs.

We are looking forward to training the associates of CDOT on their systems.  Because there are
several shifts we realize we will need to be flexible.  As we begin our training we will seek comments
to improve the program.  We suggest training be provided in two four hour sessions that will take
information learned and build upon it.  We would like to begin in a classroom environment and we
will bring a projector.  The big room up the stairs on the East portal seems like a logical place to begin.

Ours second training session would be walking the site and we feel this advanced class will be
educational.  We understand the schedule will be on their time so please see the attached training
curriculum with estimated times so they can be scheduled.

After we have completed a couple comprehensive training sessions with CDOT we intend to video our
training to allow future CDOT associates the best system specific information we can provide.

In summary, please accept this plan as our intent to meet the requirements of section 19.15 of the RFP
for training.  All attendees will be receiving a certificate.

If there are any questions or comments, please feel free to call.

Sincerely,

John L. Hulett
Project Manager
Cell 720-284-2472

JLH/jlh:Owner Training Plan.doc
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Owner Training Submittal and Requirements
EJMT RFP Requirements

19.15 Maintenance and Operations Training

The Contractor shall provide Maintenance and Operations training a minimum of 90 days prior to Interim
Acceptance. The Contractor shall provide an EJMT Maintenance and Operations Training Plan and
Syllabus 30 days prior to beginning training for review by CDOT. The training shall be conducted by the
manufacturer’s technical service personnel or factory authorized representatives for all of the systems
installed in the EJMT. The Contractor shall provide a minimum of 80 hours of training for each Tunnel
Enhanced Fire Safety System subsystem.

The Contractor shall include in the training; operation instructions, theory of operation, circuit description,
preventive maintenance procedures, troubleshooting and repair of all equipment specified herein. The
Contractor shall include with the training all material and manuals required for each participant. Dedicated
systems training for CDOT system administrators shall cover computer systems, hardware,
communication networks, and software systems.
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EISENHOUR JOHNSON MEMORIAL TUNNEL
FIXED FIRE SUPPRESSION SYSTEM

INSTRUCTOR – JOHN HULETT
AND

JON DOWDLE
TRAINING TIMES WILL VARY ON EXPERINCE OF INDIVIDUALS IN TRAINING
Training 1 = Classroom
Training 2 = System Walk

CDOT MEETING ROOM – East Ventilation Level
1.  Introduction – 10 Minutes

A.  Proctor Intro – 5 Minutes
 B.  Class Introduction (Who’s who) – 5 Minutes
 C.  Pass around sign in roster

2.  FFSS Principals of Operation – 80 Minutes
A.  Water Supply – 10 minutes

 B.  Circulating Closed Loop System – 10 minutes
 C.  Isolation Valves – 10 minutes
 D.  Flow Control Valves – 10 minutes
 E.  Fire Pump- 10 minutes
 F.  System Drain – 10 minutes
 G.  Q&A Open Discussion – 20 minutes

3. Understanding to Exercise (All parts that move) – 5 Min.
A.  Fire Pump

 B.  Control Valves
 C.  Switches and Devices
 D.  Flow Control Valves
 E.  Documentation for all ITM Activities
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4.  System Components – 30 minutes
A.  Review Equipment Submittal (Projector)

5.  Break (Refreshments by WSFP) – 15 Minutes

6.  Inspection, Testing, and Maintenance – One Hour
A.  Review Commissioning Plan – 10 Minutes

 B.  Review STOP – 10 minutes
 C.  Review Operations & Maintenance Manual – 10 Min.
 D.  Discuss NFPA 25 – 10 Minutes
 E.  As-Built Drawings – 10 Minutes
 F.  Owner Responsibilities – 10 Minutes
 G.  Impairment and Notification Procedures – 10 Minutes

7. Emergency Procedures
A. Fire Department Connection

 B. Wall Hydrant

8.  Summary of Training 1
A.  Quiz

 B.  Review Quiz
 C.  Hand out Certificates of Completion
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SYSTEM WALK (Hands On Training)  - Four Hours
1.  Introduction – 10 Minutes

A.  Proctor Intro – 5 Minutes
 B.  Class Identification (Who’s who) – 5 Minutes
 C.  Pass around sign in roster

2. Fire Pump – 1 Hour
A.  Packing Gland

 B.  Casing Relief Valve
 C.  Controller
 D.  Transfer Switch
 E.  Gauges
 F.  Flow Meter (Test annual)
 G.  Test Header (Test flow every 5 years)
 H. Valve Configuration
 I.  Monthly operation (Maintenance)

3. FFSS System Infrastructure – One Hour
 A.  Existing Standpipe
 B.  Indicating Control Valves – Supply & Pump
 C.  Strainer (Inspect & Maintain)
 D.  Tank refill procedures
 E.  Fire Department Connection
 F.  Wall Hydrant/Test Header
 G. Circulating Loop
 H.  Indicating Control Valves – Loop Sections
 I.   Auxiliary Drains – Loop Sections
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4. FFSS Deluge Systems – One Hour
 A.  Insulated Valve Enclosures (IVE)
 B.  Indicating Control Valves – Deluge System
 C.  Prime Line – Deluge System
 D.  Flow Control Valve (Deluge Valve & PRV)
 E.  Solenoid Valve – Deluge
 F.  Solenoid Manual Release
 G.  Pressure Gauges
 H.  Pressure Switch
 I.  Test Bypass
 J.  Automatic Drain
 K.  Nozzles
 L.  Ball Drip (Eisenhower Only)
 M.  Insulation Integrity
 N.  Icicle Problems?
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TRAINING
Sequence of Events

Normal Conditions

1. At least one circulation pump shall be running in the boiler/pump room located in the Northwest portal.
2. No alarm or trouble should be indicated at the fire alarm control panel or FACP. One FACP is located in
 the command center, another in the office next to the command center, and the third one on the stair
 mezzanine located within the Northwest portal.
3. The fire pump should not be running.  Do not push the green button on the fire pump control panel without
 verifying the circulation pumps are off line.
4. All fire pump room valves are to be left in their normal positions. A laminated guide to these valves will be
 located on the fire pump.  Changing the normal settings of these valves should provide a trouble signal to
 the FACP.
5. The pressure on the 6” supply to the Eisenhower tunnel should be ???.  The pressure on the 6” return from
 the Johnson tunnel should be ???
6. The temperature exiting the boilers should be????
7. All valves within the IVE shall be in their normal positions.  Laminated instructions will be provided at
 each IVE indicating the normal position of these valves.  If the system isolation valve is closed, a troble
 signal will be provided at the FACP.

Fire Event
A Linear Heat Detector (LHD) at the ceiling of tunnel monitors the ceiling temperature. When the threshold of heat
is reached the fixed fire suppression system (FFSS) is triggered and the following sequence begins.

1.  The heat triggered location is indicated at the fire alarm control panel or FACP. One FACP is located in the
 command center, another in the office next to the command center, and the third one on the stair
 mezzanine located within the Northwest portal.

2.  The camera’s automatically rotate and focuses on that location within the roadway.

3.  The heat circulation pump located within the boiler/pump room located in the Northwest portal is turned
 off by the FACP.

4. The fire pump located within the boiler/pump room located in the Northwest portal is turned on by the
 FACP.

5.  The deluge valve located within the insulated valve enclosure (IVE) in the supply plenum above the
 roadway that was triggered by heat is opened by the FACP.

6.  Water flows out of the open nozzles to the roadway system that was triggered by heat. For example ST-07
 is within the South Tunnel and is the seventh system East of the West roadway entrance.  Each system is
 approximately 100 feet long.

7.   The water that drains from the roadway to the East is diverted.  The normally open and labeled roadway
 drain valve located between the roadways in the basement water treatment plant on the east side is closed
 by the FACP.

8.   The normally closed drain valve on East side (Where is this located?) is opened allowing water that drains
 from the roadway to be diverted to underground tanks..

9. The FACP monitors the underground water supply tank located on the service road North of the West
 portal.  This tank supplies all water to the facility and a one hour water supply for the FFSS.  The water
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 level is monitored and when the tank is full there is one hour of water to fight the fire.  The tank is
 monitored to indicate when there is only 30 minutes left to fight the fire.  When the tank is empty, the fire
 pump will be shut down automatically so enough water remains in the system piping to prevent freezing.

10.  In the event of a fire, call Western States Fire Protection with a code red at 303-792-0022..

Manual Override
Winds in the tunnel can affect which system actuates.  Heat from a fire may actuate a downwind system that is not
over the fire.  If this occurs, the FACP allows the operator to open another system.  The system is designed to turn
on and off systems with no more than two systems operating at one time for up to one hour. Training on the FACP
will be provided by Systems Group on how to manually override the system.

After a Fire Event

1.  Call Western States Fire Protection at 303-792-0022 (This should have already happened)

2.  Go to fire pump room at Northwest Portal.  Verify the circulation pumps have automatically restarted
 allowing warm water to circulate in the fire protection loop to prevent freezing.

3. Within the Supply plenum above the roadway visually inspects the inside of the IVE’s that enclosed the
 deluge valves that were opened.  Visually inspect the ball drips located on the cross mains between the IVE
 and the nozzles to verify they automatically drain the trapped pipe.

4. During the colder months it is very importantl to restore circulating hot water to quickly prevent freezing.

5. Check water supply tank level.  In the event the tank is empty evaluate waiting for fill at approximately 135
 gpm or scheduling water truck to fill tank.  Water trucks carry approximately 4,500 gallons and that may be
 provided from the mountain in only 33 minutes.  In the event water trucks are required laminated
 instructions at the fire pump will describe the procedure.

5.  Return the drain valves on East side to their normal positions. (Need help here)

6.  Schedule water truck to haul away captured roadway water within the underground water tanks on the east
 side.

Blowout
In the event water is entering the roadway differently than normal.  Although it is unlikely it is possible the 6” loop
piping within the supply plenums sprung a leak.  Please call Western States Fire Protection at 303-792-0022 so we
can evaluate and repair.  If more than a leak and the pipe is gushing, go to the boiler/pump room located in the
Northwest portal and close the fire pump bypass valve and fire pump discharge valve.  These valves are labeled and
also shown on the laminated valve positions within the pump room.
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EJMT FP DRAWING NARRATIVE

THE FIXED FIRE SUPPRESSION SYSTEM (FFSS) IS SUPPLIED BY THE EXISTING WATER
STORAGE TANK FED FROM STRAIGHT CREEK, NORTH OF THE WEST PORTAL. A NEW
10-IN UNDERGROUND PIPE WILL BE INSTALLED FROM THE EXISTING TANK TO WITHIN
CLOSE PROXIMITY OF THE PORTAL WHERE THE EXISTING 8-IN DOMESTIC AND
STANDPIPE IS SUPPLIED. THE LINE WILL TEE INTO THE EXISTING AT THIS POINT AND
REDUCE DOWN TO 8-IN TO SUPPLY THE NEW 1,250 GPM ELECTRIC FIRE PUMP
LOCATED IN THE WEST VENTILATION BUILDING.

THE WATER SUPPLY TO THE FIRE PUMP WAS HYDRAULICALLY CALCULATED. THIS
CALCULATION ASSUMES THE WORST CASE SCENARIO WITH THE TANK EMPTY. THE
ADDITIONAL 5 PSI STATIC PRESSURE AVAILABLE WHEN THE TANK IS FULL WAS NOT
UTILIZED. THE ADJUSTED WATER SUPPLY TO THE FIRE PUMP SUCTION FLANGE IS
56.9 PSI STATIC PRESSURE WITH 49.6 PSI AT 1,250 GPM.   THIS ADJUSTMENT
INCLUDES THE ADDITIONAL 500 GPM HOSE ALLOWANCE FOR THE EXISTING
STANDPIPE SYSTEM. THE TOTAL FLOW FOR THIS CALCULATION IS 1,750 GPM.

THE 115 PSI @ 1,250 GPM FIRE PUMP IS SIZED TO PROVIDE THE REQUIRED
PRESSURE AND FLOW FOR ANY TWO DELUGE SYSTEMS FLOWING AT THE SAME
TIME.  THE MOST DEMANDING SYSTEM IS THE EISENHOWER 3 NOZZLE SYSTEM WITH
A FLOW OF 1,264.7 GPM. ALL DELUGE SYSTEM HYDRAULIC CALCULATIONS PROVIDE
AT LEAST A 10% PRESSURE SAFETY FACTOR TO ALLOW FOR MINOR INSTALLATION
CHANGES.

THE FIRE PUMP ASSEMBLY WILL BE PROVIDED WITH BOTH A FLOW METER AND A
TEST HEADER. THE FLOW METER ALLOWS TESTING THE PERFORMANCE OF THE FIRE
PUMP BY FLOWING WATER BACK TO THE PUMP SUCTION. THE TEST HEADER IS
REQUIRED FOR THE ACCEPTANCE TEST AND TO VERIFY THE WATER SUPPLY FROM
THE TANK EVERY 5 YEARS. THE FLOW METER CAN BE USED 4 OUT OF 5 YEARS WITH
THE BENEFIT OF NOT FLOWING AND WASTING WATER OUTSIDE THE BUILDING FROM
THE TEST HEADER.

A NEW WALL HYDRANT WILL BE PROVIDED CLOSE TO A NEW FIRE DEPARTMENT
CONNECTION (FDC) AT THE NORTHWEST CORNER OF THE WEST VENTILATION
BUILDING. THE WALL HYDRANT CAN SUPPLY A FIRE PUMPER TRUCK THAT CAN
SUPPLEMENT THE WATER PRESSURE WITHIN THE FFSS THROUGH THE FDC. THE
WALL HYDRANT WILL ALSO SERVE AS THE PUMP TEST HEADER WHEN REQUIRED. AN
FDC WILL NOT BE PROVIDED AT THE EAST VENTILATION BUILDING BECAUSE THERE
IS NO WATER SUPPLY FROM WHICH A PUMP TRUCK COULD DRAW TO SUPPLY
ADDITIONAL WATER TO THE FFSS.  JUST TO CLARIFY, A FIRE PUMPER TRUCK IS NOT
REQUIRED FOR THE OPERATION OF THE SYSTEM BUT A RESPONDING FIRE
DEPARTMENT COULD ASSIST IN THE EVENT OF A FIRE BY SUPPLEMENTING OR
REPLACING THE FIRE PUMP.

DURING WINTER MONTHS A WATER TRUCK MAY NOT BE ABLE TO ACCESS THE
WATER TANK FOR RE-SUPPLY.  AN ARRANGEMENT OF VALVES WITH A BYPASS THAT
IS NORMALLY CLOSED WILL BE PROVIDED TO ALLOW A WATER TRUCK LOCATED
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BELOW AT THE NORTHWEST VENTILATION BUILDING TO FILL THE WATER SUPPLY
TANK UTILIZING THE FIRE PUMP.

IN THE EVENT OF A POWER OUTAGE, THE FIRE PUMP CONTROLLER IS EQUIPPED
WITH AN AUTOMATIC TRANSFER SWITCH TO ALLOW OPERATION FROM THE
EMERGENCY GENERATOR. ADDITIONALLY THE FIRE PUMP CONTROLLER IS OF THE
SOFT START TYPE TO REDUCE THE INRUSH DEMAND ON THE EMERGENCY
GENERATOR.

THERE ARE 183 DELUGE SYSTEMS PROVIDING COVERAGE OVER THE TUNNEL
ROADWAY. THERE ARE 90 SYSTEMS IN THE EISENHOWER TUNNEL AND 93 SYSTEMS
IN THE JOHNSON TUNNEL. THREE (3) OF THE DELUGE VALVES ARE LOCATED WITHIN
THE FIRE PUMP ROOM. THE REMAINDERS OF THE DELUGE VALVES ARE LOCATED ON
THE 6-IN. X 18,100 FT. LOOP LOCATED WITHIN THE SUPPLY PLENUMS AND THE FAN
DECK OF THE VENTILATION BUILDINGS. THE CAPACITY OF THE 6-IN. LOOP IS
APPROXIMATELY 30,000 GALLONS.

TEN (10) 6-IN. ISOLATION VALVES WILL BE PROVIDED ON THE 6-IN X 18,100 FT. LOOP.
THESE VALVES WILL ALLOW SYSTEM REPAIRS IF REQUIRED TO OCCUR WITHOUT
DRAINING THE ENTIRE SYSTEM.  EACH OF THESE VALVES WILL HAVE A TAMPERS
SWITCH.  IN THE EVENT A VALVE IS CLOSED, A TROUBLE SIGNAL WILL BE DISPLAYED
AT THE FIRE CONTROL PANEL (FCP).

BOILERS, EXPANSION TANKS, AND CIRCULATION PUMPS WILL BE PROVIDED WITHIN
THE FIRE PUMP ROOM TO HEAT THE 6-IN. LOOP PIPING.  THE SYSTEM HEAT WILL
PROVIDE PROTECTION OF THE ZONE DELUGE VALVES LOCATED WITHIN INSULATED
VALVE ENCLOSURE (IVE) CABINETS INSTALLED AROUND EACH ZONE VALVE IN THE
PLENUM.  THE VALVE ENCLOSURE WILL BE HEATED BY CONVECTIVE HEAT
TRANSFER FROM THE CIRCULATING HOT WATER IN THE 6-IN. WET SUPPLY LOOP.
THE HEATED WATER WILL BE DIRECTED EAST THRU THE SUPPLY PLENUM OF THE
EISENHOWER TUNNEL WHERE IT WILL CROSS THROUGH THE EAST VENTILATION
BUILDING ON THE FAN DECK AND RETURN WEST WITHIN THE SUPPLY PLENUM OF
THE JOHNSON TUNNEL.

IN THE EVENT OF A FIRE, THE WATER SUPPLY TO THE DELUGE SYSTEMS CAN THEN
TRAVEL EAST THRU BOTH SUPPLY PLENUMS TO THE ACTIVATED DELUGE SYSTEM
ALLOWING WATER TO DISCHARGE FROM THE NOZZLES.

THERE ARE FOUR DIFFERENT TYPES OF DELUGE SYSTEMS WITHIN THE PROJECT.
EACH SYSTEM IS DESIGNED TO PROVIDE AT LEAST 0.16 GALLONS PER SQUARE FOOT
OVER THE ROADWAY WHILE TWO SYSTEMS ARE FLOWING. THE HYDRAULIC
CALCULATIONS PROVIDED ARE FOR THE MOST DEMANDING AREA FOR EACH
SYSTEM TYPE. THE LOCATION WAS DETERMINED BY CHANGING THE HYDRAULIC
LOCATION UNTIL THE MOST DEMANDING CONDITION WAS FOUND.

THE DIFFERENCES BETWEEN EACH OF THE SYSTEM TYPES INCLUDE THE SIZE,
NOZZLE TYPE, SPACING, PRESSURE, AND FLOW. EACH SYSTEM IS SIMILAR IN THAT IT
PROVIDES THE DENSITY OF 0.16 GALLONS PER SQUARE FOOT. ALL OF THE DELUGE
SYSTEMS WILL HAVE A MANUAL ISOLATION VALVE WITH A TAMPER SWITCH. IN THE
EVENT A VALVE IS CLOSED, A TROUBLE SIGNAL WILL BE DISPLAYED AT THE FIRE
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CONTROL PANEL (FCP). IN THE EVENT A DELUGE SYSTEM IS ACTUATED, A PRESSURE
SWITCH WILL INDICATE AN ALARM AT THE FCP.

THE DELUGE VALVE ASSEMBLIES ARE LOCATED APPROXIMATELY EVERY 100 FEET IN
THE EISENHOWER SUPPLY PLENUM AND 96 FEET IN THE JOHNSON SUPPLY PLENUM.
EACH DELUGE SYSTEM IS CONTROLLED BY A 4-IN. FLOW CONTROL VALVE. THIS
VALVE IS HELD IN THE CLOSED POSITION BY A SMALL PRIME LINE. THE UPSTREAM
SYSTEM WATER PRESSURE HOLDS THE VALVE CLOSED AND WHEN A SOLENOID
VALVE IS OPENED BY A 24 VOLT CURRENT FROM THE FCP. THE FLOW CONTROL
VALVE WILL OPEN. WHEN THE SOLENOID VALVE IS CLOSED, THE VALVE WILL CLOSE.
ADDITIONALLY, THE FLOW CONTROL VALVE CAN OPERATE LIKE A PRESSURE
REDUCING VALVE ALLOWING FOR ADJUSTMENT OF THE DOWNSTREAM PRESSURE.
WITH THIS FEATURE, A HIGHER UPSTREAM PRESSURE WILL NOT OVER FLOW WHICH
WOULD EFFECTIVELY REDUCE THE MINIMUM WATER SUPPLY DURATION OF ONE
HOUR.

A 4-IN. CROSS MAIN WILL SUPPLY THE BRANCH LINES THAT SUPPLY THE ASSORTED
NOZZLES.  THE 4-IN. CROSS MAIN WILL NEED TO PENETRATE THE PLENUM WALL FOR
EACH TUNNEL SYSTEM TO ALLOW ACCESS TO THE EXHAUST PLENUM VENTS.  WITH
EACH DELUGE SYSTEM LOCATED BELOW THE VALVE ASSEMBLY ALL CROSS MAINS
AND BRANCH LINES WILL BE REQUIRED TO DRAIN AUTOMATICALLY TO AVOID
TRAPPED WATER THAT COULD FREEZE WITHIN THE PIPE.  THE BRANCH LINE PIPE
WILL AUTOMATICALLY DRAIN FROM NOZZLES.  THE CROSS MAIN WILL REQUIRE A ½-
IN BALL DRIP THAT WILL AUTOMATICALLY DRAIN TO THE PLENUM FLOOR.  THE BALL
DRIP WILL AUTOMATICALLY OPEN AFTER THE SYSTEM IS SHUT DOWN AND THE PIPE
IS NO LONGER PRESSURIZED.

THE EISENHOWER TUNNEL HAS TWO TYPES OF DELUGE SYSTEMS.  BOTH SYSTEMS
HAVE THE SAME LARGE BETE NOZZLES WITH THE DIFFERENCE BEING THREE (3)
NOZZLES VERSES (4) NOZZLES.  THE THREE NOZZLE SYSTEM REQUIRES MORE
PRESSURE AT EACH NOZZLE TO PROVIDE THE 0.16 GALLONS PER SQUARE FOOT TO
THE ROADWAY BELOW.  THE LOCATION OF THE NOZZLES IS DETERMINED BY THE
EXISTING PLENUM VENTS WITHIN THE EXHAUST PLENUM.

THE JOHNSON TUNNEL DELUGE SYSTEMS UTILIZE TWELVE (12) SMALLER BETE
NOZZLES TO PROVIDE THE 0.16 GALLONS PER SQUARE FOOT TO THE ROADWAY
BELOW.  THE LOCATION OF THE NOZZLES IS DETERMINED BY THE EXISTING VENTS
WITHIN THE SUPPLY AND EXHAUST PLENUM.

THE VENTILATION BUILDING DELUGE SYSTEMS UTILIZE TWELVE (12) HORIZONTAL
SIDEWALL SPRINKLERS AS NOZZLES TO PROVIDE THE 0.16 GALLONS PER SQUARE
FOOT TO THE ROADWAY BELOW.  THE BRANCH LINES SUPPLYING THE NOZZLES AT
THE PORTALS WILL BE EXPOSED ON THE WALL JUST BELOW THE LIGHTS.  TO
ADDRESS CONCERNS REGARDING CORROSION FROM ANTI-ICE SPRAY THAT CAN
BECOME AIRBORNE FROM THE ROADWAY AT THE VENTILATION BUILDINGS, WE ARE
PROVIDING GALVANIZED PIPE FOR THE BRANCH LINES AND NOZZLES WITH A
CORROSION RESISTANT COATING.
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CUSTOM BRACKETS AND TRAPEZE SUPPORTS WILL BE PROVIDED WITHIN THE
SUPPLY PLENUM TO SUPPORT THE 6-IN. LOOP PIPING. THESE SUPPORTS WILL BE
LOCATED AT A MAXIMUM OF 12.5 FT. ON CENTER. THE ENTIRE 6-IN. LOOP PIPING WILL
BE PROVIDED WITH 1-½-IN FIBERGLASS INSULATION WITH A K-VALUE OF 0.23.
ADDITIONALLY, RIGID 1-½-IN INSULATED PIPE SUPPORTS WILL BE PROVIDED FOR ALL
HANGERS AND SUPPORTS.

THE VALVE ASSEMBLY FOR EACH DELUGE SYSTEM WILL BE INSIDE AN AIR TIGHT IVE.
THE IVE’S ARE PROVIDED WITH 3-IN RIGID INSULATION WITH AN R-VALUE OF 18. THE
IVE’S WILL HAVE AN ACCESS DOOR ALLOWING FOR EASE OF INSPECTION, TESTING,
AND MAINTENANCE.

THE 6-IN. LOOP PIPING AND ITS SUPPLY WILL BE SEISMICALLY BRACED.
CALCULATIONS ARE PROVIDED WITHIN THE DRAWINGS FOR THE MOST DEMANDING
LONGITUDINAL AND LATERAL BRACE REQUIREMENTS. LONGITUDINAL BRACES WILL
BE PROVIDED AT 100 FT. MAXIMUM DISTANCES WITHIN THE SUPPLY PLENUM AND
WILL BE LOCATED AS CLOSE AS POSSIBLE TO THE VALVE ASSEMBLIES. EACH OF THE
CUSTOM BRACKETS AND TRAPEZE SUPPORTS WITHIN THE PLENUM SERVE AS
LATERAL BRACES AT 12.5 FT. MAXIMUM ON CENTER. THE LOOP AND SUPPLY PIPING
WITHIN THE PORTALS WILL BE BRACED BY STANDARD METHODS WITH
LONGITUDINAL BRACES AT 80 FT. MAXIMUM AND LATERAL BRACES AT 40 FT.
MAXIMUM AND LOCATED WITHIN 1 FT. IN A CHANGE OF DIRECTION. ALL RISERS OR
VERTICAL PIPING WILL BE PROVIDED WITH FOUR-WAY BRACING IN ACCORDANCE
WITH NFPA-13.

A 4-IN. PRESSURE RELIEF VALVE WILL BE PROVIDED AT THE SOUTHEAST
VENTILATION BUILDING TO PROVIDE PROTECTION OF SYSTEM COMPONENTS FROM
THE POTENTIAL OF WATER HAMMERS THAT MAY OCCUR.  WATER HAMMER IS USED
TO DESCRIBE A PRESSURE SURGE THAT IS CAUSED WHEN A FLUID IS FORCED TO
STOP OR CHANGE DIRECTION SUDDENLY.  THE POTENTIAL FOR WATER HAMMER
EXIST WHEN A DELUGE VALVE IS CLOSED.

EACH TUNNEL, AND THEIR RESPECTIVE AIR PLENUMS, CURVE NORTH AND SOUTH
THROUGH THE MOUNTAIN AND CHANGE IN ELEVATION INCREASING FROM EAST TO
WEST. THE CURVATURE OF THE TUNNELS OCCURS SLIGHTLY OVER A LARGE
DISTANCE MAKING THE INSTALLATION OF ADDITIONAL FITTINGS AND SWING JOINTS
UNNECESSARY. THE DEFLECTION IS MINIMAL BUT MUST BE ADDRESSED.

IN ADDITION, THE AIR PLENUMS ARE SUBJECT TO FREEZING TEMPERATURES IN THE
WINTER MONTHS. TO PREVENT THE WATER IN THE PIPE FROM FREEZING, HOT
WATER STARTING AT 100°F WITH A MAXIMUM DESIGN BOILER TEMPERATURE OF
130°F, WILL BE CIRCULATED THROUGH THE 6-IN. MAIN SUPPLY LOOP. MAIN PIPING
WILL BE INSTALLED WHEN TEMPERATURES HAVE THE POTENTIAL TO BE -30°F. THE
WORST CASE TEMPERATURE CHANGE WAS CALCULATED TO BE FROM -30°F TO
130°F. DUE TO DRASTIC CHANGES IN TEMPERATURE, THE 6-IN. PIPE WILL EXPAND
AND CONTRACT. WHEN THE PIPE IS TO BE INSTALLED DURING THE COLD WEATHER
SEASONS OR WHEN COLD WATER FROM THE STORAGE TANK IS INTRODUCED INTO
THE PIPE DURING A FIRE OR TESTING SITUATION, THE STEEL PIPE WILL SHRINK.
WHEN THE HOT WATER IS CIRCULATED THROUGH THE PIPE, THE STEEL PIPE WILL
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EXPAND. THE EXPANSION FROM THE CHANGE IN TEMPERATURE WILL CAUSE A
PARALLEL DEFLECTION THAT IS ADDRESSED IN THIS DESIGN.

TO ACCOMMODATE CHANGES IN THE PIPE LENGTH AND DIRECTION, EXPANSION AND
DEFLECTION WILL BE ADDRESSED CONTINUALLY FOR EVERY STICK OF PIPE ALONG
THE ENTIRE LENGTH OF THE TUNNEL BY USING VICTAULIC STYLE 75 FLEXIBLE
COUPLINGS AND VICTAULIC STYLE 155 EXPANSION JOINT 6-IN. NIPPLES. THROUGH
PRODUCT DATA AS WELL AS EXPANSION AND DEFLECTION CALCULATIONS FOR A 25
FT. SECTION OF PIPE, A SOLUTION WAS DETERMINED TO PROVIDE EXPANSION
JOINTS TO ACCOMMODATE THE EXPANSION AND DEFLECTION WITHIN EACH 25 FT.
SECTION OF PIPE.

EXPANSION JOINTS SHALL BE INSTALLED AT EACH END OF PIPE APPROXIMATELY
EVERY 25 FT. AN EXPANSION JOINT WILL CONSIST OF (2) STYLE 75 COUPLINGS WITH
(1) STYLE 155 6-IN. SCHEDULE 40 NIPPLE, 4 INCHES IN LENGTH BETWEEN THE
COUPLINGS. EACH EXPANSION JOINT WILL BE INSTALLED IN COLD WEATHER
CONDITIONS, THUS EACH COUPLING SHALL BE INSTALLED TO SEPARATE THE TWO
ENDS OF THE PIPE TO ALLOW FOR MAXIMUM POSSIBLE SEPARATION. WHEN THE
PIPE EXPANDS DUE TO HOT WATER, THERE WILL BE ZERO DEFLECTION BETWEEN
EACH PIECE OF PIPE. THE EXPANSION JOINT WILL PROVIDE 0.346-IN. OF EXPANSION
WHICH EXCEEDS THE REQUIRED THERMAL EXPANSION LENGTH OF 0.3216-IN.

WHEN ANGULAR DEFLECTION IS REQUIRED, AN ADDITIONAL COUPLING AND NIPPLE
SHALL BE ADDED TO ACCOMMODATE THE ANGULAR DEFLECTION BETWEEN THE
COUPLINGS THAT ARE PROVIDED FOR THE EXPANSION JOINT. THIS COUPLING WILL
NOT BE ABLE TO DEFLECT IN THE PARALLEL DIRECTION AND WILL NOT BE USED AS
AN EXPANSION COUPLING.

IN ADDITION, TWO BRACKETS SHALL BE PROVIDED FOR EACH 25 FT. LENGTH OF
PIPE. BOTH BRACKETS SHALL BE BRACED TO ALLOW MINIMAL DEFLECTION BETWEEN
EACH 25 FT. STICK OF PIPE. A LONGITUDINAL BRACE SHALL BE INSTALLED EVERY 100
FT. WITH THE BRACED SUPPORT CLOSEST TO THE INSULATED VALVE ENCLOSURE
TO LIMIT MOVEMENT AT THE DELUGE VALVE ASSEMBLIES AND TO PROVIDE THE
REQUIRED SEISMIC BRACING.
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7026 S. Tucson Way
Centennial, CO 80112

(303) 792-0022 Fax (303) 792-9049

Operations Plan
EJMT FFSS Design Build Project

Project No. C 0703-360, Subaccount 17810

Prepared by:
John Hulett

Project Manager
26 November 2015
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EJMT FP DRAWING NARRATIVE

The fixed fire suppression system (FFSS) is supplied by the existing water storage tank fed from
straight creek, north of the west portal. A new 10-in underground pipe will be installed from the
existing tank to within close proximity of the portal where the existing 8-in domestic and
standpipe is supplied. The line will tee into the existing at this point and reduce down to 8-in to
supply the new 1,250 gpm electric fire pump located in the west ventilation building.

The water supply to the fire pump was hydraulically calculated. This calculation assumes the
worst case scenario with the tank empty. The additional 5 psi static pressure available when the
tank is full was not utilized. The adjusted water supply to the fire pump suction flange is
56.9 psi static pressure with 49.6 psi at 1,250 gpm.  This adjustment includes the additional
500 gpm hose allowance for the existing standpipe system. The total flow for this calculation is
1,750 gpm.

The 115 psi @ 1,250 gpm fire pump is sized to provide the required pressure and flow for any
two deluge systems flowing at the same time. The most demanding system is the Eisenhower
3 nozzle system with a flow of 1,264.7 gpm. All deluge system hydraulic calculations provide at
least a 10% pressure safety factor to allow for minor installation changes.

The fire pump assembly will be provided with both a flow meter and a test header. The flow
meter allows testing the performance of the fire pump by flowing water back to the pump suction.
The test header is required for the acceptance test and to verify the water supply from the tank
every 5 years. The flow meter can be used 4 out of 5 years with the benefit of not flowing and
wasting water outside the building from the test header.

A new wall hydrant will be provided close to a new fire department connection (fdc) at the
northwest corner of the west ventilation building. The wall hydrant can supply a fire pumper
truck that can supplement the water pressure within the FFSS through the FDC. The wall
hydrant will also serve as the pump test header when required. An FDC will not be provided at
the east ventilation building because there is no water supply from which a pump truck could
draw to supply additional water to the FFSS. Just to clarify, a fire pumper truck is not required
for the operation of the system but a responding fire department could assist in the event of a
fire by supplementing or replacing the fire pump.

During winter months a water truck may not be able to access the water tank for re-supply. An
arrangement of valves with a bypass that is normally closed will be provided to allow a water
truck located below at the northwest ventilation building to fill the water supply tank utilizing the
fire pump.

In the event of a power outage, the fire pump controller is equipped with an automatic transfer
switch to allow operation from the emergency generator. Additionally the fire pump controller is
of the soft start type to reduce the inrush demand on the emergency generator.

There are 183 deluge systems providing coverage over the tunnel roadway. There are 90
systems in the Eisenhower tunnel and 93 systems in the Johnson tunnel. Three (3) of the deluge
valves are located within the fire pump room. The remainders of the deluge valves are located
on the 6-in. X 18,100 ft. Loop located within the supply plenums and the fan deck of the
ventilation buildings. The capacity of the 6-in. Loop is approximately 30,000 gallons.

Ten (10) 6-in. Isolation valves will be provided on the 6-in x 18,100 ft. Loop. These valves will
allow system repairs if required to occur without draining the entire system. Each of these valves
will have a tampers switch. In the event a valve is closed, a trouble signal will be displayed at
the fire control panel (fcp). Page 40 of 1859
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Boilers, expansion tanks, and circulation pumps will be provided within the fire pump room to
heat the 6-in. Loop piping. The system heat will provide protection of the zone deluge valves
located within insulated valve enclosure (ive) cabinets installed around each zone valve in the
plenum. The valve enclosure will be heated by convective heat transfer from the circulating hot
water in the 6-in. Wet supply loop. The heated water will be directed east thru the supply
plenum of the eisenhower tunnel where it will cross through the east ventilation building on the
fan deck and return west within the supply plenum of the johnson tunnel.

In the event of a fire, the water supply to the deluge systems can then travel east thru both
supply plenums to the activated deluge system allowing water to discharge from the nozzles.

There are four different types of deluge systems within the project. Each system is designed to
provide at least 0.16 gallons per square foot over the roadway while two systems are flowing.
The hydraulic calculations provided are for the most demanding area for each system type. The
location was determined by changing the hydraulic location until the most demanding condition
was found.

The differences between each of the system types include the size, nozzle type, spacing,
pressure, and flow. Each system is similar in that it provides the density of 0.16 gallons per
square foot. All of the deluge systems will have a manual isolation valve with a tamper switch. In
the event a valve is closed, a trouble signal will be displayed at the fire
Control panel (fcp). In the event a deluge system is actuated, a pressure switch will indicate an
alarm at the fcp.

The deluge valve assemblies are located approximately every 100 feet in the eisenhower supply
plenum and 96 feet in the johnson supply plenum. Each deluge system is controlled by a 4-in.
Flow control valve. This valve is held in the closed position by a small prime line. The upstream
system water pressure holds the valve closed and when a solenoid valve is opened by a 24 volt
current from the fcp. The flow control valve will open. When the solenoid valve is closed, the
valve will close. Additionally, the flow control valve can operate like a pressure reducing valve
allowing for adjustment of the downstream pressure. With this feature, a higher upstream
pressure will not over flow which would effectively reduce the minimum water supply duration of
one hour.

A 4-in. Cross main will supply the branch lines that supply the assorted nozzles. The 4-in. Cross
main will need to penetrate the plenum wall for each tunnel system to allow access to the
exhaust plenum vents. With each deluge system located below the valve assembly all cross
mains and branch lines will be required to drain automatically to avoid trapped water that could
freeze within the pipe. The branch line pipe will automatically drain from nozzles. The cross
main will require a ½- in ball drip that will automatically drain to the plenum floor. The ball drip
will automatically open after the system is shut down and the pipe is no longer pressurized.

The eisenhower tunnel has two types of deluge systems. Both systems have the same large
bete nozzles with the difference being three (3) nozzles verses (4) nozzles. The three nozzle
system requires more pressure at each nozzle to provide the 0.16 gallons per square foot to the
roadway below. The location of the nozzles is determined by the existing plenum vents within
the exhaust plenum.

The Johnson tunnel deluge systems utilize twelve (12) smaller BETE nozzles to provide the 0.16
gallons per square foot to the roadway below. The location of the nozzles is determined by the
existing vents within the supply and exhaust plenum.
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The ventilation building deluge systems utilize twelve (12) horizontal sidewall sprinklers as
nozzles to provide the 0.16 gallons per square foot to the roadway below. The branch lines
supplying the nozzles at the portals will be exposed on the wall just below the lights. To
address concerns regarding corrosion from anti-ice spray that can become airborne from the
roadway at the ventilation buildings, we are providing galvanized pipe for the branch lines and
nozzles with a corrosion resistant coating.

Custom brackets and trapeze supports will be provided within the supply plenum to support the
6-in. Loop piping. These supports will be located at a maximum of 12.5 ft. On center. The entire
6-in. Loop piping will be provided with 1-½-in fiberglass insulation with a k-value of 0.23.
Additionally, rigid 1-½-in insulated pipe supports will be provided for all hangers and supports.

The valve assembly for each deluge system will be inside an air tight ive. The ive’s are provided
with 3-in rigid insulation with an r-value of 18. The ive’s will have an access door allowing for
ease of inspection, testing, and maintenance.

The 6-in. Loop piping and its supply will be seismically braced. Calculations are provided within
the drawings for the most demanding longitudinal and lateral brace requirements. Longitudinal
braces will be provided at 100 ft. Maximum distances within the supply plenum and will be
located as close as possible to the valve assemblies. Each of the custom brackets and trapeze
supports within the plenum serve as lateral braces at 12.5 ft. Maximum on center. The loop and
supply piping within the portals will be braced by standard methods with longitudinal braces at
80 ft. Maximum and lateral braces at 40 ft. Maximum and located within 1 ft. In
a change of direction. All risers or vertical piping will be provided with four-way bracing in
accordance with nfpa-13.

A 4-in. Pressure relief valve will be provided at the southeast ventilation building to provide
protection of system components from the potential of water hammers that may occur. Water
hammer is used to describe a pressure surge that is caused when a fluid is forced to stop or
change direction suddenly. The potential for water hammer exist when a deluge valve is
closed.

Each tunnel, and their respective air plenums, curve north and south through the mountain and
change in elevation increasing from east to west. The curvature of the tunnels occurs slightly
over a large distance making the installation of additional fittings and swing joints unnecessary.
The deflection is minimal but must be addressed.

In addition, the air plenums are subject to freezing temperatures in the winter months. To
prevent the water in the pipe from freezing, hot water starting at 100°f with a maximum design
boiler temperature of 130°f, will be circulated through the 6-in. Main supply loop. Main piping
will be installed when temperatures have the potential to be -30°f. The worst case temperature
change was calculated to be from -30°f to 130°f. Due to drastic changes in temperature, the 6-
in. Pipe will expand and contract. When the pipe is to be installed during the cold weather
seasons or when cold water from the storage tank is introduced into the pipe during a fire or
testing situation, the steel pipe will shrink. When the hot water is circulated through the pipe, the
steel pipe will expand. The expansion from the change in temperature will cause a parallel
deflection that is addressed in this design.

To accommodate changes in the pipe length and direction, expansion and deflection will be
addressed continually for every stick of pipe along the entire length of the tunnel by using
Victaulic style 75 flexible couplings and Victaulic style 155 expansion joint 6-in. Nipples.
Through product data as well as expansion and deflection calculations for a 25 ft. Section of
pipe, a solution was determined to provide expansion joints to accommodate the expansion and
deflection within each 25 ft. Section of pipe.
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Expansion joints shall be installed at each end of pipe approximately every 25 ft. An expansion
joint will consist of (2) style 75 couplings with (1) style 155 6-in. Schedule 40 nipple, 4 inches in
length between the couplings. Each expansion joint will be installed in cold weather conditions,
thus each coupling shall be installed to separate the two ends of the pipe to allow for maximum
possible separation. When the pipe expands due to hot water, there will be zero deflection
between each piece of pipe. The expansion joint will provide 0.346-in. Of expansion which
exceeds the required thermal expansion length of 0.3216-in.

When angular deflection is required, an additional coupling and nipple shall be added to
accommodate the angular deflection between the couplings that are provided for the expansion
joint. This coupling will not be able to deflect in the parallel direction and will not be used as an
expansion coupling.

In addition, two brackets shall be provided for each 25 ft. Length of pipe. Both brackets shall be
braced to allow minimal deflection between each 25 ft. Stick of pipe. A longitudinal brace shall
be installed every 100 ft. with the braced support closest to the insulated valve enclosure to
limit movement at the deluge valve assemblies and to provide the required seismic bracing.
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OPERATIONS
Sequence of Events

Normal Conditions

1. At least one circulation pump shall be running in the boiler/pump room located in the Northwest portal.
2. No alarm or trouble should be indicated at the fire alarm control panel or FACP. One FACP is located in
 the command center, another in the office next to the command center, and the third one on the stair
 mezzanine located within the Northwest portal.
3. The fire pump should not be running.  Do not push the green button on the fire pump control panel without
 verifying the circulation pumps are off line.
4. All fire pump room valves are to be left in their normal positions. A laminated guide to these valves will be
 located on the fire pump.  Changing the normal settings of these valves should provide a trouble signal to
 the FACP.
6. All valves within the IVE shall be in their normal positions.  Laminated instructions will be provided at
 each IVE indicating the normal position of these valves.  If the system isolation valve is closed, a trouble
 signal will be provided at the FACP.

Fire Event
A Linear Heat Detector (LHD) at the ceiling of tunnel monitors the ceiling temperature. When the threshold of heat
is reached the fixed fire suppression system (FFSS) is triggered and the following sequence begins.

1.  The heat triggered location is indicated at the fire alarm control panel or FACP. One FACP is located in the
 command center, another in the office next to the command center, and the third one on the stair
 mezzanine located within the Northwest portal.

2.  The camera’s automatically rotate and focuses on that location within the roadway.

3.  The heat circulation pump located within the boiler/pump room located in the Northwest portal is turned
 off by the FACP.

4. The fire pump located within the boiler/pump room located in the Northwest portal is turned on by the
 FACP.

5.  The deluge valve located within the insulated valve enclosure (IVE) in the supply plenum above the
 roadway that was triggered by heat is opened by the FACP.

6.  Water flows out of the open nozzles to the roadway system that was triggered by heat. For example ST-07
 is within the South Tunnel and is the seventh system East of the West roadway entrance.  Each system is
 approximately 100 feet long.

7.   The water that normally drains from the roadway to the East is diverted.  The normally open and labeled
 roadway drain valve located between the roadways in the basement water treatment plant on the east side is
 closed by the FACP.  See Systems group operations plan.

8.   The normally closed drain valve on East side is opened allowing water that drains from the roadway to be
 diverted to underground tanks.  See systems group operations plan.

9. The FACP monitors the underground water supply tank located on the service road North of the West
 portal.  This tank supplies all water to the facility and a one hour water supply for the FFSS.  The water
 level is monitored and when the tank is full there is one hour of water to fight the fire.  The tank is
 monitored to indicate when there is only 30 minutes left to fight the fire.  When the tank is empty, the fire
 pump will be shut down automatically so enough water remains in the system piping to prevent freezing.
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10.  In the event of a fire, call Western States Fire Protection with a code red at 303-792-0022..

Manual Override
Winds in the tunnel can affect which system actuates.  Heat from a fire may actuate a downwind system that is not
over the fire.  If this occurs, the FACP allows the operator to open another system.  The system is designed to turn
on and off systems with no more than two systems operating at one time for up to one hour. Training on the FACP
will be provided by Systems Group on how to manually override the system.

After a Fire Event

1.  Call Western States Fire Protection at 303-792-0022 (This should have already happened)

2.  Go to fire pump room at Northwest Portal.  Verify the circulation pumps have automatically restarted
 allowing warm water to circulate in the fire protection loop to prevent freezing.

3. Within the Supply plenum above the roadway visually inspects the inside of the IVE’s that enclosed the
 deluge valves that were opened.  Visually inspect the ball drips located on the cross mains between the IVE
 and the nozzles to verify they automatically drain the trapped pipe.

4. During the colder months it is very importantl to restore circulating hot water to quickly prevent freezing.

5. Check water supply tank level.

6.  Return the drain valves on East side to their normal positions. See Systems group plan.

7.  Schedule water truck to haul away captured roadway water within the underground water tanks on the east
 side.

Blowout
In the event water is entering the roadway differently than normal.  Although it is unlikely it is possible the 6” loop
piping within the supply plenums sprung a leak.  Please call Western States Fire Protection at 303-792-0022 so we
can evaluate and repair.  If more than a leak and the pipe is gushing, go to the boiler/pump room located in the
Northwest portal and close the fire pump bypass valve and fire pump discharge valve.  These valves are labeled and
also shown on the laminated valve positions within the pump room.
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 ASSEMBLY
LOCATED WITHIN THE INSULATED VALVE ENCLOSURE (IVE)

SYSTEM ISOLATION VALVE
WITH TAMPER SWITCH

"NORMALLY OPEN"

SUPPLY
PRESSURE
GAUGE

PRIME LINE
"PRESSURIZATION OF
THE PRIME LINE KEEPS
THE PRESSURE RELIEF
VALVE CLOSED"

PRESSURE REGULATOR IS
FACTORY SET TO RELIEVE
THE FFSS WHEN PRESSURE
EXCEEDS 255-265 PSI

PRESSURE RELIEF VALVE
ALLOWS HIGH PRESSURE TO BE

RELEASED FROM THE FFSS WHEN
PRESSURE EXCEED SYSTEM

WORKING PRESSURE

LOW POINT
AUXILIARY DRAIN
"NORMALLY OPEN"
2 FULL TURNS

 STRAINER
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Barnard EJMT Team

EJMT FFSS
Project No. C 0703-360
Subaccount 17810
Design-Build Project

MAINTENANCE AND OPERATINGS
TRAINING PLAN

Rev. 1

3.0  FIRE DETECTION AND CCTV SYSTEM
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EST3 Installation and Service Manual 1.1

Chapter 1
 System overview

Summary

This chapter provides a descriptive overview of the components
and subsystems that comprise a system.

Content

System description • 1.2
System features • 1.3
Minimum system requirements • 1.4
System construction • 1.4

Audio subsystem description • 1.6
Network audio riser wiring • 1.6
Amplifiers • 1.7
Backup amplifiers • 1.8
3-ASU Audio Source Unit • 1.9
Firefighter phone • 1.15

Digital network subsystem • 1.16
Network data riser wiring • 1.16
Class B network data risers • 1.16
Class A network data risers • 1.17
Download connections • 1.18
Downloading database files over the network • 1.19

Foreign language support • 1.22
Printer use with foreign languages • 1.22
Bilingual language support • 1.22
Display device language support • 1.23

Signature series devices • 1.26
Network applications • 1.29

Network layout • 1.29
Feature/function domain • 1.30

Audio applications • 1.33
Audio channels • 1.34
Manual audio zone selection • 1.38
Messages • 1.39

Firefighter phone system • 1.42
Five phone off-hook limit • 1.42
One phone per circuit • 1.42
Five phones per circuit • 1.43
Limited number of portable telephone handsets • 1.43
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System overview

1.2 EST3 Installation and Service Manual

System description
EST3 is designed using modular hardware and software
components to facilitate rapid configuration, installation, and
testing. Most network components are provided as local rail
modules (LRMs) that plug into the rail chassis assemblies. Rail
chassis assemblies are available to meet most any application.

Rail modules are used for data processing, intrapanel
communication of command/control data, response data, audio
signal processing, and power distribution. Each rail module
provides an interface to support a control/display module that
can be mounted on the front of the module. Most field wiring is
terminated using removable terminal strips for easy installation
and servicing of modules.

Cabinets are available in a variety of sizes. The smallest (3-
CAB5), in addition to the central processor module and primary
power supply module, supports two rail modules and three
control/display modules. The largest, the 3-CAB21 supports as
many as 18 rail modules and 19 control/display modules.

An EST3 cabinet can be configured as a stand-alone system or as
part of a network which supports up to 64 cabinets on a
peer-to-peer Class A or B token ring network. Below is a partial
list of local rail modules that can be incorporated into a system:

• Central Processor module (CPU). One is required for each
panel. Several models of CPU are available. See the current
compatibility lists for details.

• Primary Power Supply module (3 PPS/M, 3 BPS/M, or 3
BBC/M). One power supply module is required for each
panel.

• Main LCD Display module (LCD). One LCD is required to
provide a point of control for the entire network. Additional
displays can be added to any CPU module for additional
points of control or annunciation. Several LCD models are
available. See the current compatibility lists for details.

Additional control/display modules as required by the
application:

• 3-BPS/M Booster Power Supply module
• 3-MODCOM Modem Communicator module
• 3-SAC Security Access Control module
• 3-SSDC(1) Signature Driver Controller module
• 3-AADC(1) Analog Addressable Driver Controller module
• 3-IDC8/4 Initiating Device Circuit module
• 3-OPS Off-Premises Signaling module
• 3-ZAxx Zoned Amplifier modules
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System overview

EST3 Installation and Service Manual 1.3

The audio and firefighter phone functions use a different
hardware format, providing operator controls and storage for the
microphone and telephone handset in a chassis configuration.

System features
Each cabinet in the system provides local control, display, power
supply, and communication functions. Each cabinet has the
following capacities:

• 10 addressable device circuits (Signature and addressable
analog combined)

• 120 traditional input / output zones

• 4 Class B (2 Class A) security / access control
communication (SAC) busses

• 10 modem / dialer cards, each with two telephone lines

• 2 RS-232 external peripheral device ports

• 456 LED annunciation points

• 342 input switches

In addition, the EST3 system has these global features:

• Firefighter telephone

• Custom programmability and user-friendly front panel

• Class B (Style B), initiating device circuits (IDC)

• Event reporting by alarm, trouble, supervisory, or monitor
mode and message display routing

• Dead front construction

• Supports networking — up to 64 nodes may be connected in
a regenerative Class A or Class B token ring

• Fast response time, less than three seconds from initial alarm
to device activation on a fully loaded system over the
network

• Flash memory on controller modules to facilitate quick
firmware upgrades

• Supports 255 security partitions

• Multiplexed eight-channel digital audio system

• Transient protected field wiring

• Class B (Style Y) or Class A notification appliance circuits

• Ground fault detection by panel, Signature data circuit, and
Signature modules

• Switch mode power supply
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• Copper or fiber network and audio communications

• Application and firmware downloading over the network or
from a single point

• Network-wide control routing

• Form C alarm, supervisory, and trouble relay contacts

Refer to the release notes for the latest information regarding
specifications and capabilities.

Minimum system requirements

NFPA 72 system
classification Required control equipment

Protected Premises
(Local)

Cabinet with a CPU (Central Processor
module), one LCD (Main LCD Display
module) one 3-PPS/M Primary Power
Supply and Monitor, appropriate
batteries, plus appropriate initiating
device circuits and notification appliance
circuits

Auxiliary
—or—
Remote Station
—or—
Proprietary Protected
Premises

Add a 3-OPS Off Premises Signal
module or a correctly configured and
programmed 3-MODCOM Modem
Communicator module to the protected
premises system

System construction
The EST3 system is assembled in layers as shown in Figure 1-1.
The cabinet (1) houses all the system components. A variety of
cabinets are available for as few as 5 and as many as 21 modules.
A 3-RCC14 cabinet is illustrated in Figure 1-1.

Mounted directly to the cabinets are the rail chassis assemblies
(2), of which there are three types: rail, audio, and audio with
telephone. The most common chassis is the rail chassis, which
provides mounting and electrical connections for the local rail
modules (LRMs) (4). Mounted on the rear of the chassis are the
cabinet power supplies (3).

The local rail modules (4) are the specialized cards that provide
an interface between the CPU and the field wiring. The front of
any rail module can support a control/display module (5),
providing customized operator controls and annunciators.
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Completing the EST3 “CAB” series cabinet assembly are the
inner (6) and outer (7) doors. The “RCC” cabinets use a single
outer door.

Figure 1-1: Exploded CAB series cabinet equipment installation
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Audio subsystem description
The audio subsystem consists of a variety of signal sources,
integral amplifiers, and sophisticated control software. The
3-ASU Audio Source Unit is available with the optional 3-FTCU
Firefighter Telephone Control Unit as the model 3-ASU/FT. The
ASU/FT is the only audio equipment required at the fire
command control center. Zoned audio amplifiers are distributed
throughout the system and provide the de-multiplexing,
switching, amplification and circuit supervision.

Network audio riser wiring
A digital network audio riser consisting of a single pair (Class B)
or two pairs (Class A) of wires connect all amplifiers together.
Since the digital signals are multiplexed, any of 8 independent
audio sources can be directed to any amplifier connected to the
network. All command and control signals for the audio system
are distributed over the network data riser.

CPU CPU CPU CPU

AUDIO AUDIO AUDIO AUDIOAUDIO AUDIO AUDIO AUDIO
A IN A IN A IN A INA OUT A OUT A OUT A OUTB OUT B OUT B OUT B OUT

AUDIO AUDIO AUDIO AUDIOAUDIO AUDIO AUDIO AUDIO
B IN B IN B IN B IN

From
AUDIO DATA PRIMARY

on 3-ASU

TB2 TB2 TB2 TB2

Figure 1-2: Class B network audio riser wiring
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AUDIO AUDIO AUDIO AUDIOAUDIO AUDIO AUDIO AUDIO
A IN A IN A IN A INA OUT A OUT A OUT A OUTB OUT B OUT B OUT B OUT

AUDIO AUDIO AUDIO AUDIOAUDIO AUDIO AUDIO AUDIO
B IN B IN B IN B IN

From
AUDIO DATA PRIMARY
connections on 3-ASU

CPU CPU CPU CPU

TB2 TB2 TB2 TB2

Figure 1-3: Class A network audio riser wiring

Amplifiers
Amplifiers are designed to feed a single audio zone and provide
an integral 24 Vdc visual notification appliance circuit.
Amplifier modules are available in 20-, 40-, and 95-watt
versions, with each amplifier providing a single supervised Class
B or A audio output circuit. The amplifier is configurable for
either 25 Vrms or 70 Vrms output. An independent supervised
Class B or Class A, 24 Vdc, 3.5 Amp notification appliance
circuit (NAC) is also provided on the 20- and 40-watt amplifiers
to drive notification appliances. In addition, automatic backup
amplifiers can be added on a switched common backup
configuration.

Each audio power amplifier has an integral demultiplexer,
making the 8 audio channels available to the amplifier’s input, as
directed by the system programming. Each amplifier also
contains circuitry that handles routine signal processing
functions such as channel priority.

The amplifier’s output is a dedicated, supervised, 25-, 70-Vrms
speaker circuit, which covers one audio zone in the protected
facility. Figure 1-4 is an example of an enclosure with four zone
amplifiers and a backup amplifier. In response to an alarm,
selected audio amplifiers have been connected to the required
audio channels. Note that three different audio signals are being
broadcast simultaneously.
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Network Audio Riser

Network Data Riser

Equipment Enclosure

Local Rail Bus

Central
Processor

Module

Backup
Amplifier

Zoned
Amplifier

Zoned
Amplifier

Zoned
Amplifier

Zoned
Amplifier

AlertEVACPagePage

Figure 1-4: Normal amplifier operation

Possible fault condition Amplifier operation

Amplifier loses communication
with Central Processor module

If the panel is configured for stand-alone operation, the amplifier
automatically switches to the EVAC channel and outputs its 1
kHz temporal tone when the panel detects an alarm.

If the panel is not configured for stand-alone operation, the
amplifier will not output any signal.

Panel loses communication
with network data riser

Amplifier switches to the EVAC channel only in response to the
local panel’s programming uses the default EVAC message.

Panel loses communication
with network audio riser

Amplifier switches to the EVAC channel in response to the
system programming. For EVAC the amplifier uses its 1 kHz
temporal tone. For Alert the amplifier uses its 1 kHz 20 bps tone.

Backup amplifiers
In the event of an amplifier failure (not a field wiring problem),
the backup amplifier automatically replaces the failed amplifier,
as shown in Figure 1-5.
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Network Audio Riser

Network Data Riser

Equipment Enclosure

Local Rail Bus

Central
Processor

Module

Backup
Amplifier

Zoned
Amplifier

Zoned
Amplifier

Zoned
Amplifier

Zoned
Amplifier

AlertEVACPagePage

Figure 1-5: Single amplifier failure

The amplifier failure caused the backup amplifier to
automatically connect to the same audio source as the failed
amplifier. The output of the backup amplifier replaced the output
of the failed amplifier.

Note: The backup amplifier will not replace an amplifier that has
detected a field wiring problem to prevent the amplifier from
driving into a shorted circuit.

3-ASU Audio Source Unit
The 3-ASU is the source of the network audio riser. Available
audio sources are local and remote voice PAGE functions and
the firefighter telephone PAGE function. An integral tone
generator database is provided for the EVAC, ALERT and other
functions. Alternately, the 3-ASU’s integral digital voice
message playback unit can simultaneously provide up to 8
different prerecorded audio messages that may be assigned to
any channel.

The multiplexer within the 3-ASU converts and compresses the
real-time audio signal and converts it to a digital format. The
output of the digital message playback unit and the integral tone
generator database is already in the digital format. The 8 signal
sources in digital format are then combined together as selected
by the system designer using a multiplexer. This makes up the
network audio riser signal.

Note: The backup amplifier
will back up a failed
amplifier if it was being
used for Page, EVAC, or
Alert. It will not back up an
amplifier being used on an
Auxiliary or General
channel.
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Local mic.

Remote mic.

Firefighter’s
telephone

Auxiliary
input

Audio signals Digital message
playback unit

Tone / message
database

Digital signals

Multiplexer Network audio riser (eight
digitized audio channels)

Figure 1-6: ASU Signal Flow

The amplifiers at the remote-panels extract the audio signals
from the network riser, amplify it and send it to the speakers.

Network audio riser
(eight digitized audio

channels)

Network data riser
(command and control)

Demultiplex
and decode

Local tone
generator

Channel
selection and
supervision

Power
amp

25/70 VRMS
supervised audio

circuit

EOLR

Figure 1-7: Amplifier Signal Flow

Audio signal priority

During system configuration, each of the eight available audio
channels is assigned one of the five available attributes listed in
Table 1-1. The Page, and Auxiliary attributes may only be
assigned to a single channel. The General attribute may be
assigned to up to four channels.

Table 1-1: Network audio channel parameters

Channel attribute Priority

PAGE 1

EVAC 2

ALERT 3

AUXILIARY 4
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Table 1-1: Network audio channel parameters

Channel attribute Priority

GENERAL 5

Each channel attribute has a priority level associated with it.
When more than one channel is commanded to source a given
amplifier, the amplifier will connect to the source having the
highest priority. The Page channel will only go active when the
microphone push-to-talk switch is pressed.

Special audio source unit page modes

The front panel of the ASU offers four special page mode
switches:

• All Call
• EVAC
• Alert
• All Call Minus

These switches provide instantaneous switching of the page
signal to the most frequently contacted areas of the building. The
special page modes do not require any source switching by the
zoned audio amplifiers. When a special page mode switch is
activated, the signal content of the eight outgoing audio channels
is modified. Figure 1-8 illustrates this principle.

In the normal page mode, the eight audio signal sources are each
connected to a separate audio channel, as represented by a  at
the intersection of the signal source and the audio channel,
shown at the lower left of Figure 1-8. Each audio channel is
represented as a vertical line in this figure. The eight audio
channels are actually multiplexed together and distributed over a
common pair of wires called the network audio riser. The figure
shows the system in the normal page mode, with the zoned audio
amplifiers processing EVAC signals on the 1st and 3rd levels, a
page signal on the 2nd level, and the alert signal on the 4th level.
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25/70 VRMS supervised
audio circuit

EOLR

Eight multiplexed audio channels
on a two-wire circuit

ALERT

Local tone
generator

Power
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EVAC

PAGE

EVAC

Local tone
generator

Power
amp

Local tone
generator

Power
amp

Local tone
generator

Power
amp

25/70 VRMS supervised
audio circuit
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Page
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Alert
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Normal mode

= Audio source unit
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Audio signal distribution during special paging modes
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Alert
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General1
General2
General3
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Figure 1-8: Audio Source Unit Special Page Mode Signal Flow

Page 182 of 1859

O & M Manual TRAIN - 182



System overview

EST3 Installation and Service Manual 1.13

The All Call mode is used to send a page to the entire facility.
When the All Call switch is activated, the Audio Source Unit is
put into the all call mode. In this mode, the zoned audio
amplifiers do not all transfer to the page channel. Rather, the
Audio Source Unit redirects the page signal source to all the
audio channels. Figure 1-8 shows the all call page source to
audio channel connections in the lower left corner. Note that all
channels receive the same signal. Any amplifier on the system,
regardless of the audio channel selected, will receive the page.
Any amplifiers that were previously idle will power up and
receive the page.

The Page to EVAC mode is used to send a page to the areas
automatically receiving the evacuation signal. Activating the
EVAC switch causes the Audio Source Unit to enter the page to
EVAC mode. In this mode, the zoned audio amplifiers connected
to the EVAC channel do not transfer to the page channel. Rather,
the Audio Source Unit redirects the page signal source to the
EVAC channel. Figure 1-8 shows the page to EVAC mode page
source to EVAC channel connections. The page and EVAC
audio channels both receive the page signal. Any amplifier
connected to either the page or EVAC audio channels will
receive the page. The alert, auxiliary and general channels are
connected to their respective signal sources, as in the normal
mode.

The Page to Alert mode is used to send a page to the areas
automatically receiving the alert signal. Activating the Alert
switch causes the Audio Source Unit to enter the page to alert
mode. In this mode, the zoned audio amplifiers connected to the
alert channel do not transfer to the page channel. Rather, the
Audio Source Unit redirects the page signal source to the alert
channel. Figure 1-8 shows the page to alert mode page source to
alert channel connections. The page and alert audio channels
both receive the page signal. Any amplifier connected to either
the page or alert audio channels will receive the page. Any
amplifiers that were previously idle will power up and receive
the page. The EVAC, auxiliary and general channels are
connected to their respective signal sources, as in the normal
mode.

The All Call Minus mode is used to send a page to all areas NOT
automatically receiving the EVAC or alert signals. In high rise
applications, all call minus is an effective way to quickly select
stairwells. Activating the All Call Minus switch causes the
Audio Source Unit to enter the all call minus mode. In this mode,
the zoned audio amplifiers connected to the auxiliary and general
channels do not transfer to the page channel. Rather, the Audio
Source Unit redirects the page signal source to the auxiliary and
four general channels. Figure 1-8 shows the all call minus mode
page source to auxiliary and general channel connections. The
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page, auxiliary and four general audio channels all receive the
page signal. Any amplifier connected to the page, auxiliary or
general audio channels will receive the page. The EVAC and
alert channels are connected to their respective signal sources, as
in the normal mode.

Automatic messaging

One of the features of the 3-ASU Audio Source Unit is the
method used to monitor the integrity of the digital audio system.
When an audio messaging system is configured, default audio
messages are recorded for the Evacuation and Alert channels.
The text of default messages should be generic in nature, and
should not include location-specific instructions. When the
system is in the normal condition, the 3-ASU continuously
transmits default messages over the network audio riser. The
zone amplifiers use the default messages to verify their
operational integrity, as well as the integrity of the riser wiring.

When an alarm is detected, the evacuation and alert message
channels are selected by the amplifiers in the appropriate areas in
the facility, as directed by the system rules. If a specific
evacuation message has been programmed to play in response to
the alarm, it is sent out over the evacuation channel. Location
specific evacuation messages contain information and
instructions that should only be used for a specific alarm
location. Should a second alarm from another location be
received, the evacuation message playing as a result of the first
alarm may not be appropriate for the second alarm.

Note: In the event of conflicting messaging instructions caused
by multiple alarm events, the system will play the default
evacuation message, whenever two or more different messages
are requested at the same time on the evacuation channel.

Automatic message processing is illustrated in Figure 1-9. By
reverting back to the generic default evacuation message in
multiple alarm location scenarios, no one can be misdirected by
the wrong message. Default messages also play during alarms
when no location specific message has been requested.
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80

78
77

81
82
83

80th floor, west wing evacuation message:
A fire has been reported on the west wing
of the 80th floor.

30th floor, north wing evacuation message:
A fire has been reported on the north wing
of the 30th floor.

Generic (default) message:
An emergency has been reported in the
building. Remain where you are and await
further instructions.Location specific messages

Generic (default) evacuation message

The generic (default) evacuation
message plays when multiple location-
specific messages have been requested
by the system, or when no location-
specific message has been specified.

79

30

28
27

31
32
33

29

Figure 1-9: Automatic Message Processing

Firefighter phone
The 3-FTCU contains a master telephone handset that provides
an analog telephone riser for totally independent 2-way
communications between the fire command station and
Firefighter telephone stations / jack telephones installed at
strategic locations throughout the protected facility.

Taking a telephone off-hook or plugging into a telephone jack
generates a visual and audible incoming call signal at the fire
command station. The individual originating the call hears a tone
until the handset is connected to the system. The fire command
station operator manually connects the incoming phone call to
the phone riser to complete the call. Up to five remote telephones
may be connected to the riser simultaneously. The fire command
center operator can also use the telephone circuit as a page
source, permitting paging via the telephone system.
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Digital network subsystem

Network data riser wiring
The network data riser provides the communication path
between each CPU module (3-CPUx or 3-ANNCPUx) installed
in the system. Each CPU module has two bi-directional RS-485
ports (Network A and Network B) that are used to connect the
network data riser wiring. Network B is isolated from ground
and Network A is not.

The correct method for running the network data riser is to
connect the isolated Network B port on one CPU module to the
non-isolated Network A port on another. Any remote CPU
modules connected to a local CPU module’s Network B port is
considered to be downstream from the local CPU module. Any
remote CPU modules connected to a local CPU module’s
Network A port is considered upstream from the local CPU
module.

Additionally, next and previous refer to the order in which
remote CPU modules are electrically connected to a local CPU
module. Previous refers to the remote CPU module whose
isolated Network B port connects to the local CPU module’s
non-isolated Network A port. Next refers to the remote CPU
module whose non-isolated Network A port connects to the local
CPU module’s isolated Network B port.

Note: Since the data traveling the network data riser is
bi-directional, out and in references are used to direct wire
connections.

Class B network data risers
In a Class B network, a break or short in the network data riser
wiring divides the network into separate independent networks.
Panels on the same side of the line fault will communicate with
each other but not with panels across the line fault. Figure 1-10
shows the wiring for a Class B network.
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NETWORK

BA A B
INOUT

AUDIO
A IN

TB2

J5

NETWORK

BA A B
INOUT

AUDIO
A IN

TB2

J5

NETWORK

BA A B
INOUT

AUDIO
A IN

TB2

J5

NETWORK

BA A B
INOUT

AUDIO
A IN

TB2

J5

B1_CAB1 B1_CAB2 B1_CAB3 B1_CAB4

CPU CPU CPU CPU

Downstream Upstream

Figure 1-10: Class B network data riser wiring using copper wire

Note: As a matter of convention, a Class B network data riser
should start at the CPU module that does not have wires
connected to its Network A port.

When wiring a Class B network, give careful consideration as to
the location of the service panel. The service panel provides a
single point from which you can download files to all other
panels on the network. For this function to work properly you
must use the panel at the start of the network data riser as the
service panel. See “Downloading data files” for more
information.

Class A network data risers
In a Class A network, a single break or short in the network data
riser wiring does not interrupt communications between panels.
Figure 1-11 shows the wiring for a Class A network.
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CPU CPU CPU CPU

Figure 1-11: Typical Class A network data riser wiring using copper wire

Download connections
Each programmable rail module has a modular phone jack to use
for downloading data directly from the SDU computer. The
modular phone jack on any CPU module can also be used to
download data to other programmable rail modules in the same
panel over the rail bus, or to other panels over the network data
riser.

In addition to the modular phone jack, the CPU module has two
serial communication ports that can be used to download data,
provided both of these conditions are met:

• A 3-RS232 option card is installed
• The serial port used to download data is not configured for

gateway or coder applications

Tip: To download data over the network without having to
reconfigure the system, temporarily install a 3-RS232 option
card on any CPU module in the system and connect the SDU
computer to serial port 1.

Page 188 of 1859

O & M Manual TRAIN - 188



System overview

EST3 Installation and Service Manual 1.19

J8
J9

J10
J11

TB1

S UP

C

A LA R MTR OU BLE

C
N

O
N C

O
N C

-A C
N N

O
N

C
N

N ETW O RK

+
B

+
A A

-

A UD I OA UD I O
B
- +

A  IN A  OU T
+- -

R
X
1 1 1

T
X

R
T
S

21 2 2

C

X
O
M

R
R

T
X

T
S

2

C
O
M

INOU T B  OU T
A UD I O

++

A UD I O
B IN

- -

J1
O

UT
PU

T
M

O
D

U
LE

SI GA 2 SI GA 2 SI GA 2

B
-

B
+

A
-

A
+

S
H

B
-

B
+

P
W
RK

M
S

2

A
-

PB
+

B
-

A
+

SI GA 1

S B
+

B
-

K R
WM

1

S
H

SI GA 1 SI GA 1

O
UT

PU
T

M
O

D
U

LE

SI GA 2 SI GA 2 SI GA 2

B
-

B
+

A
-

A
+

S
H

B
-

B
+

P
W
RK

M
S

2

A
-

PB
+

B
-

A
+

SI GA 1

S B
+

B
-

K R
WM

1

S
H

SI GA 1 SI GA 1

Connect here to download data to
this programmable rail module only

(single-step mode)

Connect here to download data to all three programmable
rail modules over the rail bus (network mode) or to this
programmable rail module only (single-step mode)

Optional serial ports may be used to
download over the network (3-

RS232 required)

Figure 1-12: Potential connection points for downloading data

Downloading database files over the network
A CPU module’s Network A port and its modular phone jack
share an interrupt with the module’s microprocessor. As such,
the microprocessor disables the Network A port whenever you
connect the SDU computer to the modular phone jack.
Consequently, download options differ for Class A and Class B
networks.
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Figure 1-13: Impact of disabling Network A terminal connection on Class B networks during a
download

Figure 1-13 shows how connecting the SDU computer to the
modular phone jack affects downloading data over a Class B
network. Connecting the SDU computer to the modular phone
jack on the CPU module installed in panel B1_CAB3, disables
that CPU module’s Network A port. Downloading data to panels
B1_CAB2 and B1_CAB1 from panel B1_CAB3 is no longer
possible but downloading to B1_CAB4 still is.

Since the microprocessor disables only the Network A port, the
CPU module that doesn’t have a Network A port connection
should be used as the service panel. It is the only panel that is
capable of downloading to every panel on the network using the
modular phone jack.

Note: Connecting the SDU computer to an optional serial
communications port does not affect the Network A port. If a
3-RS232 option card is connected to the CPU, you can download
data to any panel on a Class B network regardless of where the
panel physically connects to the network data riser.
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Figure 1-14: Impact of disabling Network A terminal connection on Class A networks during a
download

On Class A networks however, see Figure 1-14, disabling the
Network A port on panel B1_CAB3 does not prevent the other
panels from receiving data through B1_CAB3’s Network B port.
Connecting the SDU computer to the modular phone jack does
cause the panel to report a Network Class A Failure trouble.
When the network data riser is configured for Class B,
connecting to the panel modular phone jack causes the local
CPU module to report a communications fault with every panel
upstream of the local CPU module.

Tip: To download data to every panel across the Class B network
data riser, connect to the first connection on the network data
riser as the download panel — the panel with no connections on
its Network A terminals.)
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Foreign language support

Printer use with foreign languages
When supporting a single-byte character set language, your
printer must be able to support the appropriate DOS code page.
To support a double-byte character set language, your printer
must be able to support the appropriate Windows code page. The
required code pages are listed below.

Remember that not all Windows characters are available on DOS
printers, so some characters are not supported on these printers.

Language Code page

Chinese simplified Windows Page Code 936 (GB)

Chinese traditional Windows Code Page 950
(Big 5)

Korean Windows Code Page 949
(Extended Wansung)

Hebrew DOS Code Page 862

Turkish DOS Code Page 857

Dutch, French, Italian,
Portuguese, Spanish, English

DOS Code Page 850

Polish, Slovak DOS Code Page 852

Russian DOS Code Page 866

Bilingual language support
EST3 display modules (all LCD models and the KPDISP)
feature bilingual operation. For two languages to be supported
simultaneously, they must appear on the same code page. Refer
to the table below to determine the system bilingual capabilities.
Bilingual operation is not supported for Chinese and Korean.

Windows code page Languages supported

1250 (Eastern Europe) English, Polish Slovak

1251 (Cyrillic) English, Russian

1252 (Western Europe) Dutch, English, French, Italian,
Portuguese, Spanish

1254 (Turkish) English, Turkish

1255 (Hebrew) English, Hebrew
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Example: Bilingual operation between Polish and Slovak is
supported (code page 1250). Bilingual operation between Polish
and Russian is not supported, as no code page has both.

Display device language support

LCD language support

 Marketplace

Language U
S

Eu
ro

pe
an

A
si

an

C
an

ad
ia

n

M
id

ea
st

Chinese, traditional (Taiwan)   X

Chinese, simplified (PRC)   X

Dutch X

English (UK)  X

English (US) X X X[1] X X

French Canadian X    X

Hebrew X X X

Italian X X X

Korean, Extended Wansung   X

Polish X

Portuguese (Brazil) X    X

Russian X X X

Slovak X

Spanish (South America) X   X

Turkish X X

[1] For testing and support purposes only
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3-FTCU language support

 Marketplace

Language U
S

Eu
ro

pe
an

A
si

an

C
an

ad
ia

n

M
id

ea
st

Chinese, traditional (Taiwan)   [1]

Chinese, simplified (PRC)   [1]

Dutch X

English (UK)  X

English (US) X X X X X

French Canadian X    X

Hebrew X [1] [1]

Italian X X X

Korean, Extended Wansung   [1]

Portuguese (Brazil) X    X

Spanish (South America) X   X

Turkish [1] [1]

Russian [1] [1] [1]

Polish [1]

Slovak [1]

[1] Only Western European character set is supported
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KPDISP language support

 Marketplace

Language U
S

Eu
ro

pe
an

A
si

an

C
an

ad
ia

n

M
id

ea
st

Chinese, traditional (Taiwan)

Chinese, simplified (PRC)

Dutch X

English (UK)  X

English (US) X X  X X

French Canadian X    X

Hebrew X X X

Italian X X X

Korean, Extended Wansung

Polish X

Portuguese (Brazil) X    X

Russian X X X

Slovak X

Spanish (South America) X   X

Turkish X X X
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Signature series devices
The Signature series family consists of intelligent smoke and
heat detectors, carbon monoxide (CO) sensor detectors, bases,
input/output modules, and ancillary devices. The EST3 network
supports Signature series devices using several models of the
Signature Driver Controller module. Up to 125 detectors and 125
modules can be connected to the Signature Data Circuit on these
modules.

The Signature series smoke, heat and CO sensor detectors
contain their own microprocessors. This allows the devices to
make alarm decisions based on the information gathered by the
sensing elements incorporated in the device. Signature series
detectors can be installed in any of four detector bases:

• The Standard Base provides wiring terminals for connection
to a remote LED.

• The Relay Base provides a detector activated, pilot-duty dry
contact relay used to control external appliances.

• The Sounder Base incorporates a sounder horn that can be
controlled by the detector, by a special Signature module, by
the control panel, or by programmed rules. The CO
compatible sounder base is specifically designed for use with
CO sensors and requires a temporal pattern generator (TCDR)
to add the audible output function to any Signature Series
detector. This CO sounder base is not compatible with a
coded system.

• The Isolator Base protects the Signature Data Circuit from
wiring shorts.

Signature modules interface and support the operation of
initiating devices, conventional 2-wire smoke and heat detectors,
manual pull-stations, strobes, bells, etc. The actual functions of
each Signature module is determined by a personality code
downloaded to the module through the System Definition Utility
(SDU) program.

Signature series manual pull-stations (1-stage and 2-stage)
feature an integral Signature module that monitors the station.
One-stage stations are monitored by a single input module that
sends an alarm signal to the loop controller when the station is
activated. Two-stage stations are monitored by a dual input
module which sends two independent alarm events to the control
panel; one when the pull-switch is activated, and the second
when the key switch is activated.

Alarm sensitivity setting

Alarm sensitivity refers to the primary threshold (expressed in
percent smoke obscuration) at which the smoke detector will go
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into alarm. The alarm sensitivity setting for smoke detectors can
be set to one of five sensitivity levels. When smoke detectors
having both ionization and photoelectric elements are used, the
sensitivity setting applies to both elements. Reduced sensitivity
settings are used to reduce the occurrence of nuisance alarms.
The alarm sensitivity setting may be individually set for each
detector using the SDU program.

Alternate alarm sensitivity setting

Alternate alarm sensitivity refers to the secondary threshold
(expressed in percent smoke obscuration) at which the smoke
detector goes into alarm. The alternate alarm sensitivity setting
for smoke detectors can be set to one of the same five sensitivity
levels as the primary alarm. When smoke detectors having both
ionization and photoelectric elements are used, the sensitivity
setting applies to both elements. This feature permits increasing
or reducing an individual detector’s sensitivity at various times
of the day, dependent upon, environmental conditions,
occupancy, manufacturing processes, etc. Increased sensitivity is
typically used when a facility is unoccupied. Reduced sensitivity
is typically used to reduce the occurrence of nuisance alarms
when occupancy or environmental conditions may create
prealarm conditions. An alternate alarm sensitivity setting for
each detector can be set using the SDU program.

Alarm verification

Upon receipt of the initial alarm signal from a verified detector,
the EST3 panel issues a detector reset command. After a
programmable reset/retard period, if the detector continues to
generate an alarm during the fixed confirmation period, the
alarm is considered valid and processed by the EST3 control
panel. Alarm verification reduces the occurrence of nuisance
alarms, as it provides a time frame in which the cause of the
alarm can be investigated to determine whether an actual alarm
condition exists. The alarm verification period can be increased
or decreased through the SDU program, as limited by the listing
agencies.

Alternate alarm verification

The alternate alarm verification feature operates the same way
the alarm verification feature operates using a second, alternate,
programmed reset/retard period.

Prealarm setting

Signature smoke detectors can be configured to enter a prealarm
state, which generates a monitor event message. Detectors
configured for prealarm have a prealarm pseudo point for which
rules can be written.
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During configuration, you specify a percentage of the alarm
sensitivity setting that will generate a prealarm event.

Alternate prealarm setting

The alternate prealarm setting is similar to the prealarm setting,
but it represents a percentage of the alternate alarm sensitivity
that will generate a prealarm event.
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Network applications
This section deals with the initial layout of the network cabinets
as well as application configurations for the basic network
modules.

Network layout
The first task for the system designer is locating the equipment
cabinets throughout the project. The objective when locating
cabinets is to maximize the per cabinet coverage of the facility
while minimizing hardware cost. The following general
information should be used as a guide to designing the system.

The per cabinet coverage is, in some part, based upon the type of
project being designed. In a high rise building installation that
requires an audio emergency voice communication system, the
problem becomes how many floors can be served by a single
cabinet. In a campus style installation, there may be one or more
cabinets per building, depending on building size.

Cabinet coverage

The following factors govern how much area a single cabinet can
cover:

Cabinet capacity: Depending on the installed equipment, the
largest backbox available can have 21 module spaces and 3
chassis spaces. Is this enough cabinet capacity to house the
equipment required to cover the proposed area?

Available current per cabinet: Does the proposed number of
large current components (audio amplifiers and 24 Vdc
notification appliance circuits), in addition to the required
module currents, exceed the available 28 amps per cabinet or
60-Ah battery capacity?

Notification Appliance Circuit voltage drop: Does the distance
from the cabinet to the last strobe, horn, speaker, etc. exceed the
acceptable limits?

User interface requirements: Depending on the installed
equipment, the largest backbox available can have 19 module
displays installed. Will this provide enough capacity for the
required control/display module functions?

Distance between cabinets: Does the wiring length between
any three cabinets exceed 5,000 ft. (1,524 m)?

System capacity of 64 cabinets per network: Does the
proposed system require more than 64 cabinets?

Cost of installation labor and materials: Is it cheaper to install
a smaller cabinet and service the floor above and below the floor
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of installation, or install a larger cabinet with more equipment,
and wire two floors above and two floors below the cabinet
floor?

Feature/function domain
The EST3 life safety system utilizes peer-to-peer networking
technology. No single cabinet is in control of the network.
Peer-to-peer networking permits multiple control locations
within a single network. The feature/function domain is defined
as the group of cabinets that are affected when the feature or
function is activated. A network cabinet may be a part of one or
more groups. Multiple control locations are permitted for any
group.

Three types of domains are available.

Local: The feature/function affects only the cabinet on which the
LCD module is installed.

Group: The feature/function affects a predefined group of
cabinets on the network.

Global: The feature/function affects all the cabinets on the
network.

1 652 3 4

Group #1 Group #2

Group #3

Figure 1-15: Sample domain consisting of three groups

Using the System Definition Utility (SDU), you can configure
the system so that information from any cabinet can be
selectively sent to any combination of other cabinets on the
network.

Each cabinet may selectively transmit the following information
to other cabinets on the network:

• Reset commands
• Alarm Silence commands
• Trouble Silence commands
• Drill commands
• Acknowledge commands
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A cabinet can also be configured to receive state changes
(Alarm, Supervisory, Trouble, Monitor, firefighter telephone
incoming calls), logicals, events, audio controls, and so forth,
from a select group of cabinets.

Feature/function domains are associated with the cabinet
providing the operator controls. In Figure 1-15, the
feature/function domain for Cabinet 1, which has the operator
controls for the first subnet, is groups 1 and 3. The
feature/function domain for Cabinet 6, which has the operator
controls for the second subnet is groups 2 and 3.

Two subnetworks, with operator controls at cabinets 1 and 6.
Cabinets 3 and 4 are common to both subnetworks.

Commands

Legend
1 through 6 = Cabinets that receive commands from the sending cabinet
N/A = Not applicable

Sending
cabinet

1, 2, 3, 4

1, 2, 3, 4

1, 2, 3, 4 1, 2, 3, 4 1, 2, 3, 4 1, 2, 3, 4

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

1, 2, 3, 4, 5, 6

1, 2, 3, 4, 5, 6

1, 2, 3, 4, 5, 6

1, 2, 3, 4, 5, 6

Cabinet 1

Cabinet 2

Cabinet 3

Cabinet 4

Cabinet 5

Cabinet 6

G
ro

up
1

G
ro

up
2

G
ro

up
3

3, 4, 5, 6

3, 4, 5, 6 3, 4, 5, 6 3, 4, 5, 6 3, 4, 5, 6 3, 4, 5, 6

Cabinet
state

Reset Alarm
silence

Trouble
silence

AcknowledgeDrill

Figure 1-16: Routed network commands for the domain illustrated in Figure 1-15

In Figure 1-16, the Cabinet 1 entry under the Cabinet State
column indicates that Cabinet 1 should receive from cabinets 1,
2, 3, and 4 all information about changes of state. Because
Cabinet 1 is the location of the operator controls it should send
information about reset, alarm silence, trouble silence, drill, and
acknowledgments to all the cabinets in the domain, which are
cabinets 1, 2, 3, and 4. In this example, the drill command is
common to both systems. Note, that the drill command is also
sent to cabinets 5 and 6 by Cabinet 1.

The Cabinet 2 entry under the Cabinet State column indicates
that Cabinet 2 receives its change of state information from
cabinets 1, 2, 3, and 4. Because there are no operator controls
located at cabinet 2, there is no need to send reset, alarm silence,
trouble silence, drill, and acknowledgment information to other
cabinets. As an alternative, the table could show these
commands sent to other cabinets, because they can never be
issued due to the lack of an LCD module in the cabinet.
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Cabinets 3 and 4 receive their change of state information from
all cabinets on the network, as indicated in the cabinet state
column. This is necessary as cabinets 3 and 4 are part of both
domains. Again, there is no need to send reset, alarm silence,
trouble silence, drill, and acknowledgment information to other
cabinets from cabinets 3 and 4.

The Cabinet 5 entry under the Cabinet State column indicates
that Cabinet 5 receives its change of state information from
cabinets 3, 4, 5, and 6.

Cabinet 6 information indicates that Cabinet 6 should receive
from cabinets 3, 4, 5, and 6 all information about changes of
state. Because cabinet 6 is the location of the operator controls it
should send information about reset, alarm silence, trouble
silence, drill, and acknowledgments to cabinets 3, 4, 5, and 6,
(all the cabinets in the domain.) In this example, the drill
command is common to both systems. Note, that the drill
command is also sent to cabinets 1 and 2 by Cabinet 6.
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Audio applications

Amplifier selection

The EST3 system provides amplifiers with 20-, 40-, and 95-watt
output ratings to meet any project requirement. Selection of the
proper amplifiers requires an understanding of the amplifier
characteristics and application related information that follows.

Audio zoning

The output of each amplifier usually covers a single audio zone,
typically a floor of a high rise building. Using the appropriate
Signature modules, the amplifier’s output can be divided into
several zones. The output circuit can be configured for either
Class A or Class B wiring.

Output wattage

The output rating of an amplifier is determined by the speaker
load it is required to drive, and any expansion or safety factor
required. The speaker load is determined by adding up the value
of all the wattage taps selected on each speaker connected to the
amplifier. For a conservative approach, use the highest wattage
tap available on each speaker. This insures there is enough head
room to adjust speaker taps to compensate for any installation
variables such as sound absorbing furniture, etc.

Output voltage

Zoned amplifiers are available with either a 25 Vrms or 70 Vrms
output. The 25 Vrms output amplifiers are primarily used in
retrofit applications that previously had 25 Vrms speakers
installed. 70 Vrms output amplifiers are recommended for new
installations. The output circuits of a 70 Vrms amplifier can be
run eight-times farther than a 25 Vrms amplifier, given the same
load.

Note: If all the system wiring is required to be power limited,
you may use any 20-, 40-, or 95-watt amplifier with either a 25
Vrms or 70 Vrms output.

Wiring considerations

Refer to Appendix B of this manual for wire distance
calculations and other wiring considerations.
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Backup amplifiers

Each cabinet can contain 1 zoned amplifier module to use to
back up the remaining primary zoned amplifier modules installed
in the same cabinet with the following restrictions:

• All the amplifiers must have the same output voltage rating.

• If the cabinet contains older amplifier modules (15- and
30-watt) and newer amplifier modules (20- and 40-watt), the
amplifier used to back up the primary amplifier modules
must be of the older type.

Note: In cases where older and newer zoned amplifiers exist in
the same cabinet, the older modules should be replaced with
newer modules for optimum results.

• The backup amplifier must have an output wattage rating
equal to or greater than the largest primary amplifier it is
backing up. If not, the output capacity of the speaker circuit
is diminished proportionately.

• The wire used to wire the backup amplifier to the other
amplifiers must be the same size or greater than that used to
wire the speaker circuit.

Cabinet space

The 20- and 40-watt amplifiers each require one space on the rail
assembly. The 95-watt amplifier requires two rail spaces.

The number of zoned amplifier modules that can be installed in a
single cabinet is limited by the number of available rail spaces,
the number of power supplies installed in the cabinet, and battery
limits, if any.

Audio channels
The EST3 audio system provides eight (8) simultaneous
channels for distribution of audio signals. The functions of four
of these channels are fixed by the system. These four channels
are referred to by their functions: Page, EVAC, Alert, and
Auxiliary Input channels. The four remaining channels are
referred to as general channels 1 to 4.

Under manual or automatic network control, each amplifier’s
input can be connected to either the Alert channel, the
Evacuation (EVAC) channel, the Page channel, the Auxiliary
Input channel, or one of four (4) general input channels. Should
conflicting commands be issued to a single amplifier, the
amplifier responds to the channel with the highest priority. The
eight channels are prioritized as follows, with the Page channel
having the highest priority
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Page channel

Paging is a manual function. An operator is required to select a
destination for the page, and then make an announcement. The
Page channel is never automatically selected by the EST3
system.

The page channel always carries a live page signal, regardless of
its source. There are three sources which can supply the paging
signal: 1) the local 3-ASU microphone, 2) the remote
microphone, and the 3) the firefighter telephone system. These
sources are automatically prioritized as shown in Table 1-2.

Table 1-2: Page priorities

Priority Page signal source

1 (highest) Local microphone

2 Firefighter phone

3 (lowest) Remote microphone

The page command is a non-latching function. When the page
command ends, amplifiers automatically switch back to the
source channel that was active (if any) prior to the page
command.

Five types of page commands are available on the network. The
first four page commands are available simply by pressing a
single switch on the front of the 3-ASU. These are the paging
functions most commonly used in an emergency situation.

1. The All Call command temporarily transfers all amplifiers to
the Page channel while the page is active. All Call distributes
the page signal to every amplifier in the system.

2. The Page to EVAC command temporarily transfers the Page
signal to all amplifiers actively connected to the EVAC
channel. All “EVAC” amplifiers then receive and distribute
the Page signal.

3. The Page to Alert command temporarily transfers the Page
signal to all amplifiers actively connected to the Alert
channel. All Alert amplifiers then receive and distribute the
page signal.

4. The All Call Minus command temporarily transfers the page
signal to all amplifiers except those connected to the EVAC
and Alert channels.

5. A Selective Page temporarily transfers the selected
amplifiers to the Page channel while the page is activate,
distributing the page signal only to selected audio zones
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(amplifiers). Audio zones are selected manually by the
operator using the LED/Switch displays.

An example of how the page commands work is illustrated in
Figure 1-17. This figure shows a nine story high rise building,
with a fire on the 6th floor. The fire plan requires the evacuation
signal to be sounded on the fire floor, floor above the fire, and
floor below the fire. The alert signal is required to sounded in all
other areas of the building except the stairwells. The first column
(Fire Alarm) shows the automatic responses on the affected
floors according to the fire plan.

Stairwells

9th floor

8th floor

7th floor

6th floor

5th floor

4th floor

3rd floor

2nd floor

1st floor Alert

Evac

Page

ASU page commands
Fire

Alarm

Alert

Alert

Alert

Alert

Alert

Alert

Evac

Evac

Evac

Page to
Evac

All Call
Minus

All Call Zoned
Paging

Alert

Alert

Alert

Alert

Alert

Alert

Page

Page

Page

Page

Page

Page

Page

Page

Page

Evac

Evac

Evac

Page

Alert

Alert

Alert

Alert

Alert

Alert

Evac

Evac

Evac

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Alert

Alert

Alert

Alert

Alert

Evac

Page to
Alert

Legend
Fire floor
Floor above or floor below fire

Floor

Figure 1-17: ASU Page Command Example

The Page to EVAC command replaces the EVAC signal with the
Page signal, as shown in the figure’s second column.

The third column shows the Page to Alert command response, all
the Alert signals have been replaced by the Page signal.

The All Call Minus command directs the Page to the areas which
are not receiving the EVAC or Alert signals, i.e. the stairwells.
In the fourth column of Figure 1-17, the stairwells receive the
Page signal when the All Call Minus command is used and do
not automatically receive either the EVAC or Alert signals.
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The All Call command directs the page signal to all areas of the
building, as illustrated in the last column of Figure 1-17.

Any combination of floors and stairwells could be selected to
receive the page by manually selecting the audio zones on the
audio zone select control/display module. Notice that at no time
does any area receiving a signal have its signal interrupted by
any page command function.

Evacuation (EVAC) channel

The EVAC channel always carries a signal designed to notify the
occupants they must leave the facility. The evacuation signal
may take the form of a textual message, a variety of audio tones,
or an audio tone modulated by the standard 3-3-3 evacuation
pattern, or any combination of these signals.

The EVAC channel is preprogrammed, and activated by the
system in response to an alarm. The EVAC signal is
automatically sent to the areas that are in danger and require
immediate evacuation.

The EVAC channel has priority over all channels signals except
for the Page channel. The alarm silence function automatically
silences the EVAC channel when an operator presses the Alarm
Silence switch.

Alert channel

The Alert channel always carries a signal designed to notify the
occupants that an emergency situation exists in the facility.
Occupants hearing the alert signal are not in immediate danger,
but should prepare to evacuate. In some installations, the alert
signal advises occupants that persons evacuating the danger area
will be entering the area for safety.

The Alert channel is preprogrammed, and activated by the
system in response to an alarm. The Alert signal is automatically
sent to areas that are not in immediate danger and do not require
immediate evacuation.

The Alert channel has priority over all other channels except the
Page and EVAC channels. The alarm silence function
automatically silences the Alert channel when an operator
presses the Alarm Silence switch.

General channel

The General channel is used to distribute special purpose signals
to special areas in the facility. Typically these areas include
elevator cabs, stairwells, and areas in less peril than those areas
receiving the Alert signal.

The general channel signals can be preprogrammed in response
to an alarm, or they may be manually activated.
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General channels have a lower priority than the Alert channel.
The alarm silence function does not automatically silence the
Alert channel unless programmed to do so.

Manual audio zone selection
If manual audio zone selection is required on the system, the
appropriate control/display modules must be mounted on
modules in the same cabinet as the Audio Source Unit. Typical
configurations of control/display modules is shown in Figure
1-18. Exact operation of each display is dependent on system
programming. Typical operation is described below.
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Figure 1-18: Audio zone selection displays

Display A is a model 3-12SG. Each floor switch provides audio
zone selection for the Page signal, and the integral green LED
indicates the audio zone is selected.

Display B is a model 3-12GY. Each floor switch provides Page
audio zone selection. The green LED to the upper left of the
switch indicates the audio zone is selected. The yellow LED to
the lower left of the switch indicates audio circuit trouble.
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Displays C and D are model 3-6/3Sxxx. The display C
configuration permits manual selection of the Alert, EVAC, and
Page signals by floor. This configuration is well suited for
systems which do not sound signals through the entire facility
during an alarm. Responsible authorities can then manually add
EVAC and Alert signals to other floors of the facility. Display
configuration D is used in facilities which sound the Alert signal
in all areas not receiving the EVAC signal. This eliminates the
need to switch the Alert signal. The middle switch is not used,
the middle LED indicates amplifier status.

Messages

General

While there is no standardization on message content, messages
must tell the occupant what is happening, why it is happening,
and what actions they should take.

As a rule, each message should be repeated three times. If there
is more than one language spoken in the area, the messages
should be provided in each language.

A male voice has been demonstrated to be more authoritative
than a female voice, and should be used where urgency is
required. A female voice has been shown to initially gain the
public’s attention quicker than a male voice.

Alarm message format

The basic alarm message format consists of an alarm tone
followed by an evacuation message repeated three times. The
suggested alarm tone can take the form of a 1000 Hz tone
modulated by the standard 3-3-3 evacuation pattern, a slow
whoop, an electronic bell, a constant tone, or a constant tone
modulated at a 120 pulse per minute rate. Please refer to the
Authority Having Jurisdiction for specific requirements.

Typical Alarm Message text:

 Female Voice: “May I have your attention please. May I
have your attention Please.” Male Voice: “There has been a
fire reported in the building.” “Proceed to the nearest
stairwell and exit the building.” “Do not use the elevators.”
“Repeat, do not use the elevators.”
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Note: The EST3 amplifiers operate in a stand-alone mode should
they lose communication with the Audio Source Unit. The alarm
tone used in the alarm message should be the same tone used by
the amplifier for stand alone alarm signaling.

Alert message format

The basic alert message consists of an alert tone followed by an
advisory message. The suggested alert tone should be easily
differentiated from the alarm tone and can take the form of a
constant tone, or a constant tone modulated at a 20 pulse per
minute rate. Please refer to the Authority Having Jurisdiction for
specific requirements.

Typical Alert message text:

 Female Voice: “May I have your attention please. May I
have your attention Please.” Male Voice: “There has been an
emergency reported in the building.” “Your area is in no
immediate danger.” “People from other areas of the building
may be entering your area.” “Be prepared to leave the
building if you hear the evacuation signal.” “Repeat, you are
in no immediate danger.”

Informative messages

Informative messages are those special purpose signals to areas
of the facility which may have special concerns during an
emergency situation. Typically these areas include elevator cabs,
stairwells, and areas in less peril than those areas receiving the
Alert signal. Some sample informative messages appear below.

Elevator message text:

 Female Voice: “May I have your attention please. May I
have your attention Please.” Male Voice: “There has been an
emergency reported in the building.” “The building manager
has directed the elevators to the lobby.” “Please exit the
building when you reach the lobby.”

Stairwell message text:

 Female Voice: “Please continue down the stairs to your
assigned re-entry floor or the lobby.” “Do not attempt to use
the elevators.”

Do Not Enter message text:

 Male Voice: Do not enter this area.” “This is not an exit.”
“An emergency has been reported in this section of the
building.” “Please exit the building using a marked fire exit.”
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Message and tone storage

The prerecorded messages and tone sequences are stored in a
digital format in the 3-ASU Audio Source Unit internal memory.
When the message and tone library exceeds two minutes in total
length, a 3-ASUMX/32 Expansion Memory card must be
installed in the 3-ASU. The 3-ASUXM/32 provides additional
storage space for up to 32 minutes of messages.

Messages and tone sequences are created and downloaded
directly into the Audio Source Unit using the SDU and a
computer equipped with a compatible sound card.
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Firefighter phone system

Five phone off-hook limit
The circuitry on the 3-FTCU Firefighter Telephone Control Unit
can support up to five telephones off-hook in addition to the
master handset at the 3-FTCU at any one time. The flexibility of
the EST3 system permits any number of phones to be wired on a
single phone circuit, as long as they are not all used
simultaneously. There are a number of different designs which
can be used to insure that no more than five phones are active at
any one time.

One phone per circuit
The advantages of installing a single firefighter phone station or
jack on a SIGA-CC1 Signature module (personality code 6) are
numerous. The system provides complete control and
annunciation phone/circuit. Installing a single phone on a circuit
permits the operator to immediately identify the exact location of
the calling party. Because the 3-FTCU will only permit five
circuits to be connected simultaneously, the maximum number
of off-hook handsets can never be exceeded. Should a branch
telephone circuit be damaged during a fire, the fault will not
affect other phone circuits. When there is only one phone per
circuit, troubleshooting of faults is simplified.

The largest disadvantage of installing one phone per branch
telephone circuit is cost. Each phone location requires a separate
SIGA-CC1 module.
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9

-     +
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telephone circuit
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Figure 1-19: SIGA-CC1 with one phone installed

Five phones per circuit
Installing up to five phones per branch circuit is a realistic
compromise between installing a single phone per circuit and
more than five phones per circuit. In the rare instance that all
five phones are off-hook and a need to communicate with a sixth
remote phone arises, the 3-FTCU operator can temporarily
disconnect the entire branch circuit. Then the second branch
circuit can be connected to complete the conversation.

The advantages of installing up to five telephone stations or
jacks on a SIGA-CC1 Signature module (personality code 6) are:
a reasonable balance between cost and performance; and the
system maintains the high quality voice circuit at all times
because the maximum number of off-hook handsets can never be
exceeded.

The main disadvantage of installing up to five phones per branch
telephone circuit is that a circuit failure can render the entire
branch circuit useless. Additionally, the location of the incoming
caller is not precisely known, and troubleshooting is more
difficult.

Limited number of portable telephone handsets
Another method of limiting the number of off-hook phones to
five limits the number of available portable phones available to
the fire department to five. The biggest advantage of this method
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is low cost, as multiple remote telephone jacks can be installed
on a single branch circuit.

The main disadvantage of this method are: that five phones may
not be adequate to properly cover the facility; a circuit failure
can render many of the phone jacks useless; the location of the
incoming caller is not precisely known; and troubleshooting is
more difficult.
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Chapter 2
 Security applications

Summary

EST3 has powerful and flexible security capabilities. This
chapter introduces you to the equipment required for security
systems.

This chapter also illustrates and describes several security
applications. Each application is presented as a separate topic
that includes a block diagram and description. These give you an
overview of the application, and show the components required
and their interconnection.

Refer to the EST3 Installation Sheets for specific component
settings and terminal connections.

Content

Security equipment • 2.2
Certificate installations • 2.8
Multiple 3-MODCOM modules • 2.13
Multiple site security and access • 2.14
Multiple tenant security • 2.17
Secure access • 2.21
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Security equipment

Introduction
The equipment required for a general security system is shown in
Figure 2-1. We’ll discuss each item shown in the drawing, plus
the other factors called out on the drawing.

Central
monitoring

station

Telephone lines

Control panel

Signature Controller
Module

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

X

SAC bus

Signature data circuit

KDC program

SEC2
Security Loop

Module

3-SAC
Security Access Control

Module

3-MODCOM
Modem Communication

Module

MD
Motion Detector

Signature fire
alarm

devices

KPDISP
Keypad Display

Conventional
security devices

Distributor

SDU

RPM
Resource

profile

Figure 2-1: Equipment required for a basic security system

Equipment
The equipment used in security applications includes:

• Control panel
• Signature Controller module
• SIGA-MD Motion Detector module
• SIGA-SEC2 Security Loop module
• 3-SAC Security Access module
• SAC bus
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• KPDISP Keypad Display
• 3-MODCOM Modem Communication module
• RPM Resource Profile Manager tool
• KDC Keypad Display Configuration program

Control panel
It is a UL listing requirement that all cabinets in a system that
includes security functions must have a tamper switch. The
control panel must include a 3-TAMP, 3-TAMP5, or
3-TAMPRCC Cabinet Tamper Switch.

Signature Controller module
The Signature data circuit plays a dual role in integrated systems.
First, it supports devices and modules belonging to the fire alarm
system. Second, it supports security devices that are part of the
security system.

Figure 2-1 shows a Signature Controller module with a Class B
Signature data circuit. Shown on this circuit are Signature fire
alarm devices, plus two security devices, the SIGA-MD and the
SIGA-SEC2.

Several Signature Controller models are available, and can be
used with integrated systems.

Note: Security devices can also be installed on the SAC bus via
CRCs, or on an analog device loop.

SIGA-MD Motion Detector module
The SIGA-MD is a passive infrared motion detector that
connects to the Signature loop. The detector has alarm and
tamper output monitoring capability. A contact closure causes an
alarm but does not latch at the module.

The SIGA-MD provides six separate curtain coverage patterns
with a 34-foot range. The detector can be mounted in flat corners
or on walls up to a height of ten feet.

SIGA-SEC2 Security Loop module
The SIGA-SEC2 Security Loop Module is an intelligent analog
addressable device that connects one or two security loops to a
Signature data circuit. In Figure 2-1 this is indicated by the
conventional security devices connected to the SIGA-SEC2.

The operation of the SIGA-SEC2 is determined by its device
type and personality code. These are assigned during system
design and configuration.
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3-SAC Security Access Control module
The 3-SAC Security Access Control rail module controls a high-
speed RS-485 circuit called the Security Access Control (SAC)
bus. The SAC bus supports fire, security, and access control
devices.

The 3-SAC handles message traffic for these devices, interfacing
them with the CPU as required. Events are passed from the
devices to the 3-SAC module, then to the CPU for alarm
processing.

The 3-SAC has two sets of circuit terminals, and is capable of
Class A or Class B configuration. Each Class B circuit can
include 31 devices, for a total of 62 devices per module. Class A
circuits can include 30 devices total. In the figure, we show a
Class B bus with a KPDISP Keypad Display control and display
module.

SAC bus
Since our security and access control devices require 24 Vdc, we
suggest that you always use a four-wire cable (two twisted-pairs)
for the SAC bus and a 24 Vdc power supply.

For the data wires we suggest unshielded, twisted pair, with
greater than 6 twists per foot, in 14 to 22 AWG (1.50 to 0.25 sq
mm).

For the power wires, we recommend 14 or 16 AWG.

KPDISP Keypad Display
The KPDISP Keypad Display is a control and display module for
security and fire alarm systems. The KPDISP has an LCD
display and a telephone-style keypad. It operates on the 24 Vdc
power supplied with the SAC bus.

The KPDISP is completely menu-driven. It lets the system user:

• Arm and disarm partitions
• Review off-normal points
• Bypass or disable points
• Execute fire alarm panel commands

Each KPDISP stores its portion of the security database.

You can create a security system that is operated via the LCD
module alone, or in combination with any Control/LED display
module. See the topic “Secure access.”

Tip: To improve system
performance in systems
with a high number of
partitions or cardholders,
limit the volume of network
messages. To do this,
create partition routing
groups so that only
essential messages are
sent to each KPDISP. In
practice, limit the average
number of partitions in a
partition routing group to 10
or less.
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3-MODCOM Modem Communicator module
The 3-MODCOM Modem Communicator module has both
modem and dialer functions. It can transmit and receive
information.

The 3-MODCOM can transmit alarm, supervisory, or trouble
messages to a remote central monitoring station using one or two
telephone lines. A variation of the module (3-MODCOMP) can
transmit pager messages to a paging company using the TAP
protocol. The 3-MODCOMP remote paging feature is
supplemental and is not supervised.

The module can also receive information sent over telephone
lines by the Keypad Display Configuration program.

RPM Resource Profile Manager tool
The Resource Profile Manager (RPM) tool is part of the SDU. It
uses the project database to let you create a separate resource
profile for each company that will be using the security system.

The resource profile defines the security system for the KDC
program. It includes such information as:

• The KPDISPs in the system
• The routing required to access each KPDISP for downloads
• Which KPDISPs can execute fire alarm system commands

The resource profile is imported into the KDC program during
installation.

KDC Keypad Display Configuration program
The Keypad Display Configuration (KDC) program lets the
system user define and maintain a database of information about
KPDISPs, users, and access levels. This is part of the overall
security database.

The KDC program runs on the user’s PC. Additions or updates
to the security database can be transmitted to the KPDISP units
in two ways.

The first method is via modem and dial-up telephone line to
the3-MODCOM. The information is then routed to the CPU,
through the correct 3-SACs, and finally to the affected KPDISP
units.

The second method is by connecting the user’s PC directly to the
CPU using an RS-232 cable. The connection is made between
the PC’s COM1 port and any of the RS-232 terminals on the
CPU. As in the first method, after reaching the CPU additions
and changes are routed through the correct 3-SACs to the
affected KPDISPs.
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Note: Fire and security functionality cannot be programmed into
a control panel from a remote location. You must perform all
panel programming on site. Changes to the security database
have no impact on the parameters or operations of listed fire
system equipment.

When the site includes an access control system, the Access
Control Database (ACDB) program is used in place of the KDC.
The ACDB includes the required KDC functionality.

Other factors
Next, we’ll cover the additional factors listed on the drawing:

• Power supply
• Hardware configuration
• SDU programming
• ACDB/KDC operation

These factors are called out on each application diagram given in
this chapter.

Power supply
The KPDISP is designed to operate on 24 Vdc. For this reason,
we recommend that you include power from the panel with the
SAC bus cable. You can use the panel 3-PPS/M, 3-BPS/M, or
3-BBC/M power supplies.

Note that additional power supplies must be listed for the
application.

Hardware configuration
The KPDISP does not have any switch or jumper settings. All
configuration is done with the SDU program.

SDU programming
While the KDC program controls a small portion of the security
database, all other definition, configuration, and programming
for the security system happens in the SDU.

The SIGA-MD and SIGA-SEC2 are both treated as modules on
the Signature data circuit. You configure each security module
using the SDU.

The SDU controls the general configuration of the 3-SAC
modules, plus the configuration of all CRC or KPDISP devices
on the SAC busses.

KPDISP modules can be configured to execute a specific,
predefined command list when a specific security or access
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control event occurs. You write the command lists in the SDU,
and assign them to KPDISP events when you configure the
KPDISP module.

Partitions are fundamental groups used with security systems. A
partition is a group of devices intended to provide security for a
given area of the site. Partitions can be armed and disarmed
separately.

All partitions are created and defined in the SDU, and each CRC,
CRC input circuit, KPDISP, SIGA-SEC2 circuit, and SIGA-MD
circuit can be assigned to a partition. Partitions also play a role in
KPDISP message routing.

For the 3-MODCOM module, the SDU determines the dialer and
modem parameters, defines the receivers and accounts, and
assigns each account to the correct receiver.

Finally, the SDU includes the RPM tool, described earlier in this
topic.

ACDB/KDC operation
The Keypad Display Configuration (KDC) program runs on the
end-user’s PC. It lets him create and maintain a database of
information about KPDISPs, users, and access levels. This is part
of the overall security database.

During setup of the program, the user imports the resource
profile created by the RPM during system programming.

Once installed, the user can create and revise his KDC database.
Changes and additions are transmitted via modem to the
3-MODCOM or via direct RS-232 connection to the CPU. The
data is then routed to the correct 3-SAC and KPDISP units.

Security applications
The remaining topics in this chapter cover specific security
applications. Each topic gives you an overview of the
application, and shows you the components required and their
interconnection.

Each topic has a block diagram and general description of the
application. Other factors (as called out on the drawings) are
discussed under separate headings in each topic.
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Certificate installations

Description of the applications
An installation company can be listed to install burglar alarm
systems that are covered by UL under its Follow-Up Service.
The listed company issues a certificate of the appropriate class,
grade, and type.

This topic does not detail the steps required for certificate
installations. You must follow UL 681 to determine the exact
requirements for a given installation. Here, we simply list special
EST3 equipment that can be used in the following applications:

• Central Station Alarm Certificate
• Police Station Connect Certificate
• Local Mercantile Alarm Certificate

Refer to Appendix C, “Listing requirements” for additional
information.

Special equipment
Certificate installations require the use of specialized attack and
tamper equipment. Here are brief descriptions of the special
parts. The diagrams for each application show which parts are
required.

ATCK Attack Kit: a replacement cover kit for the 3-RCC7
cabinet. The kit provides a two-minute attack delay time. It
includes a red, overlapping box cover for the cabinet. The cover
attaches to the backbox sides using sheet metal screws and four
locks. The kit also includes special knockout plugs that secure
the unused knockout holes.

3-TAMPRCC Cabinet Tamper Switch: a switch that detects
removal of the cover.

Central station alarm certificate (UL Applications
Only)
Figure 2-2 shows the equipment that can be used as part of a
Central Station Alarm Certificate installation. Note that this is
the same equipment used for a Police Station Connect Certificate
installation.
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Tamper loop
Bell circuit
Wires must be in a
metal conduit with no
boxes or other
junctions

3-TAMPRCC Cabinet
Tamper Switch

ATCK Attack Kit

Central
monitoring

station

Telephone lines: one
line with 24-hour test or
two lines with line cut
monitors

Control panel

3-IDC8/4

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

3-SAC

3-MODCOM SAC bus

KPDISP

Listed
bell

Figure 2-2: Components used with a central station certificate
application

For this certificate, the control panel cabinet must be fitted with
an ATCK Attack Kit and a 3-TAMPRCC Cabinet Tamper
Switch. In addition, a listed local bell is required.

The bell must be positioned where it can be heard from every
arming station in the system. You can use multiple bells if
required.

The bell requires a tamper detection loop. Both the bell circuit
and the tamper detection loop can be supported by a 3-IDC8/4
module.

A single phone line that is tested at least once in every 24-hour
period can be used. Alternately, two lines with line cut
monitoring can be used in place of a line with 24-hour testing.

If the central monitoring station (CMS) does not have testing
services, the SDU can program the system to issue tests on a
fixed or relative basis to meet this requirement.
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The CMS must have a maximum response time of 30 minutes.

When this application includes partitions, the partition that
contains the EST3 panel equipped with the 3-MODCOM and
local bell must be armed 24 hours a day, and have limited, high-
level access.

Police station connect certificate
The equipment, installation requirements, and application
restrictions for a Police Station Connect Certificate installation
are the same as for a Central Station Alarm Certificate
installation, as described above.

Central station alarm certificate (UL Applications
Only)
Figure 2-3 shows the equipment that can be used as part of a
Central Station Alarm Certificate installation.
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station

Control Panel

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

3-SAC

3-MODCOM

3-TAMPRCC Cabinet
Tamper Switch

SAC bus

KPDISP

Telephone lines: one
line with 24-hour test or
two lines with line cut
monitors

Figure 2-3: Central station certificate

This certificate requires that the control panel be fitted with an
ATCK Attack Kit and a 3-TAMPRCC Cabinet Tamper Switch.
No local bell is required.

Page 224 of 1859

O & M Manual TRAIN - 224



Security applications

EST3 Installation and Service Manual 2.11

A single phone line that is tested at least once in every 24-hour
period can be used. Alternately, two lines with line cut
monitoring can be used in place of a line with 24-hour testing.

When this application includes partitions, the partition that
contains the EST3 panel equipped with the 3-MODCOM must
be armed 24 hours a day, and have limited, high-level access.

In mercantile burglar alarm systems, you can locate an alarm
sounding device outside the protected area, provided the
sounding device is located inside the building, is rated for
outside service, and you transmit alarm conditions to one of the
following:

• The dispatch location of the law enforcement agency having
jurisdiction over the protected property

• A central station or residential monitoring station complying
with the Standard for Central Station Alarm Services, UL
827

You can also locate an alarm sounding device within the area of
greatest protection, or outside the area of greatest protection
within an area protected by an alarm system that shares a
common control unit with the alarm system installed in the area
of greatest protection, provided the sounding device is rated for
inside service and you transmit alarm conditions to one of the
following:

• The dispatch location of the law enforcement agency having
jurisdiction over the protected property

• A central station or residential monitoring station complying
with the Standard for Central Station Alarm Services, UL
827

In either case above, mount alarm sounding devices located
inside building at least 10 feet (3.05 m) above the floor or at the
surface of the ceiling. When there is fixed construction within
the area that could provide access for an intruder, mount the
alarm sounding device at least 4 feet (1.2 m) away from the
edges of the fixed construction along the surface of the ceiling or
at least 10 feet (3.05 m) above it so as to minimize access by an
intruder.

Local mercantile alarm certificate
Figure 2-4 shows the equipment that can be used as part of a
Local Mercantile Alarm Certificate installation. The control
panel cabinet must be fitted with an ATCK Attack Kit and a
3-TAMPRCC Cabinet Tamper Switch. A listed local bell is also
required.
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The bell requires a tamper detection loop. Both the bell circuit
and the tamper detection loop can be supported by a 3-IDC8/4
module.

ATCK Attack Kit

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

3-SAC

Listed bell
and bell
housing Tamper loop

Bell circuit
Wires must be in a
metal conduit with no
boxes or other
junctionsControl Panel

3-IDC8/4

3-TAMPRCC Cabinet
Tamper Switch

SAC bus

KPDISP

Figure 2-4:  Local certificate

The bell must be positioned where it can be heard from every
arming station in the system. You can use multiple bells if
required.

In mercantile alarm systems that do not provide a remote alarm
transmission connection, you must mount the alarm housing on
the outside of the building in a location that is accessible, is not
more than four stories above street level, and is visible from the
public street or highway.

You may locate the alarm housing as high as the seventh floor,
provided you do one of the following:

• Mount a second alarm sounding device and housing intended
for outside service adjacent to the premises or area of the
building in which the alarm system is installed

• Mount a second alarm sounding device and housing intended
for inside service within the premises
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Multiple 3-MODCOM modules
You can install more than one 3-MODCOM Modem
Communicator module in a system. Two or more 3-MODCOM
modules can be installed in the same cabinet. Two or more
cabinets can contain 3-MODCOM modules.

There are several reasons for using multiple 3-MODCOMs:

• Redundant communication to a CMS
• Backup of critical communication links
• Dedicated security transmission hardware

In a redundant communication system both 3-MODCOMs are
programmed to transmit the same message to different receivers
at the CMS or at different CMS installations.

One 3-MODCOM can be programmed to back up another. This
guarantees CMS communication (or TAP paging) should one
panel in the system become disabled.

In a multiple tenant application, there may be a high volume of
ACDB/KDC program traffic. You can design such systems with
a second 3-MODCOM, dedicating the first module to
ACDB/KDC traffic, and the second module to CMS
transmissions. This prevents contention for communication
channels.

Overall limits for the number of 3-MODCOM modules are:

• 10 modules per node
• 10 modules total per network
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Multiple site security and access

Description of the application
Figure 2-5 shows how a company with multiple sites can
centralize security and access control functions for all sites. This
means an employee only needs to carry a single access card to
gain appropriate access to any company site.

The figure shows a company with three plants, designated sites
A, B, and C. Site C is chosen as the company headquarters for
security and access control purposes.

Each site is a separate SDU project. At each site, the Resource
Profile Manager (RPM) tool is used to create a profile for that
site. This includes site C, the headquarters plant.

All the profiles are sent to the security office at site C for import
into the Keypad Display Configuration (KDC) or Access Control
Database (ACDB) program. This means that the programs will
present all resources at all sites in a single hierarchy, as shown
by the tree diagram.

The security personnel at site C can create global access groups.
This means that they can assign an employee the correct security
and access privileges for all sites from one central location. The
employee can carry a single access card that will grant him the
correct security and access privileges at each site.
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Figure 2-5: Multiple site security and access control system

Hardware configuration
Each site must have an EST3 system. In each EST3 system, at
least one panel must include a 3-MODCOM module to support
modem communication between headquarters and sites A and B.

The KDC and ACDB programs can communicate with the EST3
system either by modem, or by direct connection to an RS-232
port on the CPU module.
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Each system includes 3-SAC modules as required to support the
security and access control systems implemented.

Rules covering installation and classification (of extent) of alarm
equipment at individual locations are published in the Standard
for Installation and Classification of Burglar and Holdup Alarm
Systems UL681.

SDU programming
No special project programming is required to enable multiple
site security and access control systems. When running the RPM
tool, each site receives 100% of the resources for that site.

Note that all profiles must be sent to the site C headquarters
when the project is finished.

ACDB/KDC operation
At the headquarters site, all three profiles are imported into the
ACDB/KDC program. The result is a global tree of resources
that includes each KPDISP and CRC device in each site.

Importing all the profiles into one ACDB/KDC program creates
the global database.

When additions or changes to the KPDISP database are made,
headquarters can transmit the changes to the affected sites.
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Multiple tenant security

Description of the application
Figure 2-6 illustrates a simple strip mall security application. The
mall consists of three identical stores and an electrical room.

The control panel supports a SIGA data circuit and a SAC bus.
The panel also supports modem communications via telephone
lines.

The SIGA circuit has pull stations and smoke detectors. In
addition, the SIGA circuit has two security devices, the motion
detector and the SIGA-SEC2 security loop module. The SIGA-
SEC2 connects a conventional door contact to the SIGA circuit.

The SAC bus is used exclusively for the KPDISP devices.

Each company owner has a Keypad Display Configuration
(KDC) program. The program runs on a computer equipped with
a modem, and uses the modem and a dial-up telephone line to
communicate with the control panel.

Each company owner can use the KDC to download changes to
that company’s portion of the security database. The changes are
routed through the panel to the appropriate KPDISP unit.

Note: Fire and security functionality cannot be programmed into
a control panel from a remote location. You must perform all
panel programming on site. Changes to the security database
have no impact on the parameters or operations of listed fire
system equipment.

The control panel can be configured to provide telephone
connection to a central monitoring station (CMS). Each tenant
company can have a separate account at the same CMS, or can
use the services of a separate CMS.

Refer to Appendix C, “Listing requirements” for additional
information.
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Figure 2-6: Multiple tenant security in a strip mall
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Hardware configuration
The control panel contains the following rail modules:

• Signature Controller module
• 3-SAC Security Access Control module
• 3-MODCOM Modem Communicator module

The Signature Controller module supports the SIGA loop.

The 3-SAC module supports the SAC bus. Power for the
KPDISP can be taken from the 3-PPS/M and routed with the
data lines in a cable composed of two twisted-pair wires.

The 3-MODCOM module supports modem communication
between the control panel and the KDC programs via telephone
lines.

In the Class B configuration illustrated, an appropriate RS-485
line terminating resistor is required in the KPDISP located in
partition 4.

The electrical room, partition 1, must be armed 24 hours a day,
and have limited, high-level access.

SDU programming
When programming the system for this application, you define
the required partitions and assign the correct partition number to
each security device.

Part of the programming effort includes using the Resource
Profile Manager (RPM) tool to create resource profiles for the
site owner and for each company owner.

Since none of the devices are shared, each company should
receive 100% of the resources of their KPDISP. A small
percentage may be set aside for use of the site owner, depending
on the owner’s policy.

Programming for the 3-MODCOM module determines the dialer
and modem parameters, defines the receivers and accounts, and
assigns each account to the correct receiver.

Finally, when running the RPM tool, you specify which, if any,
of the KPDISP modules can execute fire system commands.
Typically, this privilege is reserved for the site owner or site
security staff.

Refer to the SDU Online Help for more information.

KDC operation
Each company owner must import the resource profile output
from the RPM. After importing this resource data, each company
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owner can create his portion of the security database, according
to the instructions included with the KDC program.

Changes to the tenant portion of the security database can be
made at any time, and from any location.

Note: Fire and security functionality cannot be programmed into
a control panel from a remote location. You must perform all
panel programming on site. Changes to the security database
have no impact on the parameters or operations of listed fire
system equipment.
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Secure access

Description of the application
Secure access is a simplified type of security application.
Typical secure access applications are operated from a secured
control panel, and use partitions with no entry or exit delay
timers.

Secure access applications often use the control panel LCD
module (or dedicated Control/LED display modules) to control
the security partitions. Partitions can be armed or disarmed using
any of the following:

• LCD menus
• EST3 Control/LED modules
• FireWorks interface
• ENVOY annunciators
• KPDISP

A secure access system can be implemented using either
Signature or Analog Addressable security devices. Signature
devices are less prone to false alarms, and are more resistant to
tampering, since they cannot be swapped with deliberately
compromised devices.

SDU programming
When you create a secure access application, use the SDU to
create partitions as required. When configuring the partitions, set
the Entry Delay Timer and Exit Delay Timer values to zero.
When configuring SIGA-SEC2 and SIGA-MD devices, set the
Delay to None.

You can use LCD menu commands to arm and disarm the
partitions. To do so, you must check the Enable LCD Security
Control Functions check box. This is located on the Options tab
of the Cabinet Configuration dialog box. Checking this box
causes the Security menu to appear in the Command Menus list.

You can use any suitable Control/LED module to arm and
disarm partitions. Configure the switches as momentary contact
switches, and use them to activate command lists. Program the
command lists to perform the desired arm and disarm actions and
control the LEDs.

Refer to the SDU Online Help for more information on rule
programming for secure access applications.
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Chapter 3
 Access control applications

Summary

EST3 supports rugged and adaptable access control systems.
This chapter introduces you to the equipment required for access
control applications.

This chapter also illustrates and describes several access control
applications. Each application is presented as a separate topic
that includes a block diagram and description. These give you an
overview of the application, and show the components required
and their interconnection.

Refer to the EST3 Installation Sheets for specific component
settings and terminal connections.

Security applications make use of the CRC Card Reader
Controller. Refer to the CRC and CRCXM—Card Reader
Controller Installation Sheet for specific installation information
on this module.

Content
Access control equipment • 3.2
Anti-passback • 3.11
Central monitoring station • 3.14
Common door access • 3.16
Delayed egress • 3.18
Elevator control • 3.21
Emergency exit door • 3.24
Handicap access door • 3.26
Maglock peripherals • 3.28
Multiple card readers • 3.30
Muster • 3.32
Power for continuous locks • 3.35
Power for intermittent locks • 3.37
Power from an AC source • 3.39
Power from a remote source • 3.42
Remote controls • 3.45
Two-person rule • 3.47
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Access control equipment

Introduction
The equipment required for a basic networked access control
system is shown in Figure 3-1. We’ll discuss each item shown in
the figure, plus the other factors called out on the drawing.

Central
monitoring

station

Telephone lines

Control panel

SAC bus

ACDB program

3-SAC
Security Access Control

Module

3-MODCOM
Modem Communication

Module

CRC
Card Reader

Controller

Distributor

SDU

Resource
profile

LockCard reader

Input circuit 1 Input circuit 2

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

X

RPM

Output circuit

Figure 3-1: Equipment required for a basic access control system

Equipment
Here is a list of the equipment used in a basic networked access
control system:

• 3-SAC Security Access Control module
• 3-MODCOM Modem Communication module
• SAC bus
• CRC Card Reader Controller
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• Input circuit 1
• Input circuit 2
• Output circuit
• Card reader
• Lock
• RPM Resource Profile Manager tool
• ACDB Access Control Database program

3-SAC Security Access Control module
The 3-SAC Security Access Control rail module controls a high-
speed RS-485 circuit called the Security Access Control (SAC)
bus. The SAC bus supports fire, security, and access control
devices.

The 3-SAC handles message traffic for these devices, interfacing
them with the CPU as required. Events are passed from the
devices to the 3-SAC module, then to the CPU for alarm
processing.

The 3-SAC has two sets of circuit terminals, and is capable of
Class A or Class B configuration. Each Class B circuit can
include 31 devices, for a total of 62 devices per module. Class A
circuits can include 30 devices total. In Figure 3-1, we show a
Class B bus with a CRC Card Reader Controller module.

3-MODCOM Modem Communicator module
The 3-MODCOM Modem Communicator module has both
modem and dialer functions. It can transmit and receive
information.

The 3-MODCOM can transmit alarm, supervisory, or trouble
messages to a remote central monitoring station using one or two
telephone lines. A variation of the module (3-MODCOMP) can
transmit pager messages to a paging company using the TAP
protocol.

The module can also receive information sent over telephone
lines by the Access Control Database (ACDB) program.

SAC bus
Since our security and access control devices require 24 Vdc, we
suggest that you always use a four-wire cable for the SAC bus
and a 24 Vdc power supply.

For the data wires, use unshielded, twisted pair, with greater than
6 twists per foot, in 14 to 22 AWG (1.50 to 0.25 sq mm). For the
power wires, use 14 or 16 AWG.

You can use a four-conductor cable with an overall jacket
containing solid 2-19 AWG and 2-16 AWG for the SAC bus.
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The maximum run from a CRC to the 3-SAC is 4,000 ft
(1,220 m) at 25 pF/ft. The maximum total capacitance of the run
is 0.1 F, and the maximum total resistance is 52

CRC Card Reader Controller
The Card Reader Controller (CRC) module performs all access
decision processing. Each CRC stores a database and is capable
of granting or denying entry without external communication. If
entry is granted, the CRC applies or removes power to the strike
or maglock to unlock the door. The CRC is also capable of
unlocking a door by activating a manual push button.

Each CRC stores an access database of users and events for the
door it controls. The CRCXM model features enhanced storage
capacity. (Refer to the product installation sheets for quantities.)

Each CRC has terminals that support:

• Two card readers, typically one inside and one outside the
door

• One lock device, either strike or maglock type

• Two input circuits for devices such as request to exit
detectors, door contacts, or motion detectors

• One output circuit with N.O and N.C. contacts for auxiliary
devices, such as door openers

With the addition of an internal battery, the CRC can continue
processing access events even if there is a loss of communication
or power.

CRC options

CRCSND CRC Sounder

The CRC Sounder is a small horn that mounts inside the card
reader controller module. The sounder operates if an emergency
exit door is opened without an exit request and can also indicate
that a door has been left open.

The CRC Sounder can be programmed, using rules written in the
SDU. Further, the ACDB program can control several operating
parameters of the sounder.

CRCRL CRC Accessory Relay

The CRCRL is an accessory relay for the CRC (or CRCXM)
Card Reader Controller. Use the CRCRL in conjunction with an
external power supply to control a lock which requires voltage or
current outside the CRC's operating range.
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The CRCRL can be mounted inside the CRC housing when
connected to power-limited wiring. The unit includes a hook-
and-loop patch which can be attached to the CRC battery strap.

When nonpower-limited wiring is used, the CRCRL must be
mounted in a junction box.

The CRCRL is listed as an Access Control Accessory and
Control Unit Accessory.

Battery

Each CRC has space for an internal, 1.2 Ah, sealed lead-acid
battery. The battery supplies power to the CRC and its
peripherals, and provides local standby power.

The CRC battery provides 30 minutes of standby power for
access control functions and up to 4 hours for security functions.
The battery cannot be used for fire applications.

CRCXF CRC Transformer

The CRCXF CRC Transformer is a 16.5 Vac transformer that
can power the CRC or CRCXM. It provides local power for
applications requiring additional power at door lock. The CRC
has AC load terminals for easy connection to transformer.

Be sure to check the CRC installation sheet for a list of
applications that prohibit the use of the CRCXF.

Input circuits 1 and 2
Each CRC supports two input circuits for such devices as:

• Door contacts
• Motion detectors
• Request to exit (REX) switches
• Security devices

A door contact device monitors the door position (open or
closed) for various applications.

A motion detector detects a person’s approach and can be used
to unlock the door.

A request to exit (REX) push button (or bar) can be used to
manually unlock the door.

Security devices, such as glass-break detectors can be associated
with the door to enhance its security, or to monitor a nearby
window.
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Output circuit
Each CRC supports one output circuit in the form of N.O. and
N.C. dry contact connections. The output circuit can be used for
such devices as:

• Automatic door openers
• Door holder control

Card reader
By card reader, we mean any of the different types of credential
reader supported by the CRC. A card reader scans a card to
determine the card number and passes the card number to the
CRC.

A card reader is a self-contained module capable of reading one
type of access card and transmitting the card’s code to a card
reader controller.

All the required electronics are assembled in the card reader
housing. The card reader connects directly to the CRC, which
processes the card code and grants or denies access.

Each CRC can support several card readers. Typically, a CRC
will control an entry and exit card reader for the doorway. It can
also support multiple readers for such applications as two-person
rule or anti-passback.

Note that the CRC supports any type of reader that uses the
industry standard Wiegand output format. These include:

• Proximity
• Wiegand pin
• Magnetic stripe
• Bar code
• Keypad
• Smart card
• Biometric

For simplicity, we present all the applications in this chapter as
operating with proximity readers, but other reader types can be
used.

Some applications work best with card readers that support dual
LED control. The CRC uses two LEDs, or two LED states, to
indicate that further actions are required after the initial badging
operation, before access is granted. These applications are:

• Two-person rule
• Visitor and escort
• PIN schedule

Some card readers are also equipped with a keypad. The keypad
allows for entry of a PIN number in addition to the card code.
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The CRC can accommodate any PIN number of 1-4 digits along
with the associated card code. The need to enter a PIN is
controlled by two factors: whether or not the CRC is armed, and
whether or not the access schedule calls for use of a PIN.

Lock
The CRC supports any type of door locking or releasing device.
Common lock devices are strikes and maglocks. A strike opens
the door when power is supplied, while a maglock secures the
door while power is supplied.

RPM Resource Profile Manager tool
The Resource Profile Manager (RPM) tool is part of the SDU. It
uses the project database to let you create a separate resource
profile for each company that will be using the access control
system.

The resource profile defines the access control system for the
ACDB program. It includes detailed information about each
CRC used by a given company. For example:

• Communication method
• Primary or secondary control
• Number of cardholders
• Number of schedules
• Number of holidays
• Number of access levels
• Command lists used

ACDB Access Control Database program
The Access Control Database (ACDB) program lets you define
and maintain a database of information about CRCs, cardholders,
and access levels.

The ACDB program runs on the your PC. Additions or updates
to the access control database can be transmitted to the CRC
units in two ways.

The first method is via modem and dial-up telephone line to the
3-MODCOM. The information is then routed to the CPU,
through the correct 3-SACs, and finally to the CRC units.

The second method is by connecting your PC directly to the
CPU using an RS-232 cable. The connection is made between
the PC’s COM1 port and any of the RS-232 terminals on the
CPU. As in the first method, after reaching the CPU additions
and changes are routed through the correct 3-SACs to the CRCs.

Note: Changes to the access control database have no impact on
the parameters or operations of listed fire system equipment.
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Other factors
Next, we’ll cover the additional factors listed on the drawing:

• Power supply
• Hardware configuration
• SDU programming
• ACDB/KDC operation

These factors are called out on each application diagram given in
this chapter.

Power supply
The CRC is designed to operate on 24 Vdc. For this reason, we
recommend that you include power from the panel with the SAC
bus cable. You can use the panel 3-PPS/M or 3-BPS/M power
supplies.

When using CRCXF CRC Transformer you must provide a
circuit common path between all devices, using the –24 Vdc
terminals.

If you use an additional power supply other than the CRCXF,
that power supply must be listed for fire alarm applications, must
have ground fault detection disabled, and must have a circuit
ground (circuit common) that is isolated from earth ground.

Hardware configuration
The CRC has two jumpers that configure the power source and
usage for the module. See the CRC installation sheet for details
on the jumper settings.

No other configuration settings are made at the device itself. All
other configuration is done via SDU or ACDB programming.

The SDU determines site-level configuration and parameters.
The ACDB program controls end-user settings.

SDU programming
While the ACDB program defines the access control database,
all other definition, configuration, and programming for the
access control system happens in the SDU.

The SDU controls the general configuration of the 3-SAC
modules, plus the configuration of all CRC devices on the SAC
busses.

CRC modules can be configured to execute a specific,
predefined command list when a specific access control event
occurs. You write the command lists in the SDU, and assign
them to CRC events when you configure the CRC module.
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Partitions are fundamental groups used with access control
systems. To use such access control features as two man rule,
muster, or anti-passback, CRCs must belong to the same
partition. All partitions are created and defined in the SDU, and
each CRC can be assigned to a partition.

For the 3-MODCOM module, the SDU determines the dialer and
modem parameters, defines the receivers and accounts, and
assigns each account to the correct receiver. These settings
control CMS reporting and ACDB download operation.

Finally, the SDU includes the RPM tool, described earlier in this
topic.

ACDB operation
The ACDB program lets you create and revise your access
control database. Parameters stored in the database identify
cardholders, schedules, and holidays, and assign access
privileges.

The SDU includes a tool called the Resource Profile Manager
(RPM). The RPM lets you create a resource profile for each
company using the system for access control purposes. During
setup of the ACDB program, you import the resource profile
created by the RPM. This defines the system devices for the
ACDB program.

The ACDB runs on your computer. You can connect the
computer to the access control system in two ways:

• From an RS-232 port on the computer to an RS-232 port on
the CPU

• From the computer modem to a 3-MODCOM via telephone
lines

The end result is that the ACDB database can be downloaded
from your computer to the system. Each CRC stores that portion
of the database pertinent to its operation.

Locally defined unlock and open timers
Using the ACDB program, you can control how much time a
cardholder has to enter or exit after badging in or pressing a
request-to-exit button (REX). The CRC controls both the unlock
time and door open time. Both can be set in the ACDB program.

Unlock timers control the number of seconds that the door stays
unlocked after a cardholder badges in. When the unlock timer
expires, the door locks. The ACDB has four unlock timers:

• Standard unlock
• Handicap unlock
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• Manual unlock
• Minimum unlock

The CRC relay can be used to control a door opener. Door open
timers control the number of seconds that the relay remains
active. The ACDB has two door open timers:

• Manual open time
• Relay open time

Access control applications
The remaining topics in this chapter discuss specific access
control applications. Each topic gives you an overview of the
application, showing the components required and their
interconnection.

Each topic includes a block diagram and general description of
the application. Other factors (as called out on the drawings) are
discussed under separate headings in the topic.
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Anti-passback

Description of the application
Anti-passback is a feature of the access control system that
prevents successive use of one card to pass through any door in
the same direction. Anti-passback prevents a card from being
passed back to another person for the purpose of gaining
unauthorized access.

The CRC supports three forms of anti-passback:

• Strict
• Logged
• Timed

Strict anti-passback is the most restrictive form of anti-passback.
It requires all personnel to badge in and out, denying them access
to an area when they fail to do so.

Logged anti-passback is less restrictive than strict anti-passback.
It still requires personnel to badge in and out but does not deny
access when anti-passback rules are violated. Rather, such access
is logged as an access granted anti-passback event. With logged
anti-passback, security staff can work to correct violations, but
personnel are not locked out.

Timed anti-passback prevents reuse of a card for a specific
period, but does not require personnel to badge out. A timed
anti-passback system automatically badges a cardholder out of
the controlled partition after a specified time period, allowing the
card to be used again.

Note: Timed anti-passback cannot be used with a muster
application, since the system automatically logs cardholders out
of the partition, defeating muster accounting.

To implement anti-passback, a separate CRC is required at each
doorway in the controlled partition. Each doorway requires an
outside card reader. Strict and logged anti-passback applications
also require an inside reader at every doorway. Timed anti-
passback does not require the use of an inside card reader.

A typical anti-passback application is shown in Figure 3-2,
below.

The figure shows a building with a perimeter fence. It would be
easy for an employee to pass his access card to an unauthorized
individual through the fence, thereby allowing access.
Configuring the access control system for anti-passback
operation can help prevent this from happening.
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Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation
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Inside
reader

Outside
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Figure 3-2: Anti-passback

Hardware configuration
The control panel must contain a 3-SAC Security Access Control
module. The 3-SAC module supports the SAC bus. Power for
the CRC can be taken from the 3-PPS/M and routed with the
data lines in a cable composed of two twisted-pair wires (the
SAC bus).
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SDU programming
If the CRC is to be used for anti-passback this must be
configured using the SDU. The CRC configuration dialogs let
you select the type of anti-passback you want to use:

• None
• Logged
• Timed
• Strict

You can also assign a predefined command list to various access
granted or access denied events, including the anti-passback
events:

• Access granted anti-passback
• Access denied anti-passback

The CPU runs the command list you specify when either of these
events occurs.

ACDB programming
With timed anti-passback, the cardholder is automatically
marked out after a specified period of time. This period is
defined by the ACDB. The period can be set from 0 through 255
minutes (4 hours and 15 minutes).
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Central monitoring station

Description of the application
An access control system can transmit different kinds of event
information to a central monitoring station (CMS). The basics
for such a system are shown in Figure 3-3.

Control panel

3-SAC

3-MODCOM

CPU

Power supply

Hardware configuration

SDU programming

ACDB/KDC operation

Other factors

X

CRC

Card
reader

Central
monitoring

station

Programmed rules
for transmission

Telephone line

SAC bus

Access denied event

Formatted CMS message

Figure 3-3: Access control reporting to a central monitoring
station

When a reportable access event occurs, the event message travels
from the CRC to the 3-SAC. The 3-SAC passes the message to
the CPU which executes a predefined command list. The
command list specifies the details of the message that is sent to
the 3-MODCOM for transmission to the CMS.
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SDU programming
Reporting access control events to a CMS depends entirely on
programming and the creation of command lists. In essence, you
must assign a command list to each CRC event you want to
report. The command list contains the details of the message to
be transmitted.

The following CRC events can be assigned command events:

• Access granted
• Access granted irregular
• Access granted anti-passback
• Access granted muster
• Access denied unknown
• Access denied reader disabled
• Access denied access level not active
• Access denied outside schedule 1
• Access denied outside schedule 2
• Access denied partition armed
• Access denied PIN not entered
• Access denied PIN not valid
• Access denied two-person timeout
• Access denied anti-passback
• Access denied escort
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Common door access

Description of the application
A site that makes use of a common door is shown in Figure 3-4.
Here, the door is the main entrance of an office building, and
leads into a common lobby area. Within the building, two
companies rent offices, each with controlled access doors.
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SDU programming

ACDB/KDC operation
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Figure 3-4: Common door in a lobby area
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Hardware configuration
The site has an EST3 control panel that includes a 3-SAC and a
3-MODCOM module. The 3-SAC supports the SAC bus. The
3-MODCOM module supports modem communication with the
control panel over telephone lines.

SDU programming
As the distributor, you use the SDU to program the control panel
for this application. Part of the programming job is to use the
Resource Profile Manager (RPM) to create resource profiles for
the site owner and for each tenant company.

Resource profiles are imported into the Access Control Database
(ACDB) program. They determine which devices the user can
see and program. Resource profiles also establish transmission
routes that permit modem communication with the EST3 panel.

When a device is shared, the RPM lets you specify how much of
the device is allocated to each company. You can allocate
resources either by percentages or by actual numbers.

It’s a good idea to hold some allocation in reserve, giving each
company only what it needs. It is much easier to allocate
additional resources as needed than to reclaim resources that are
already allocated.

In our example, the resource profile for company A would
contain CRC 1 (the lobby door) and CRC 2 (the suite 101 door).
For Company A, you might choose to allocate 80% of CRC 2,
and 20% of CRC 1.

Similarly, the resource profile for company B would allocate
80% of CRC 3 and another 20% of CRC 1.

The site owner will need access to the CRC2 and CRC3 doors
for cleaning or inspection purposes. The site owner resource
profile could allocate 20% of CRC 1, 10 % of CRC 2, and 10%
of CRC 3.

This leaves 40% of CRC 1 unallocated, and 10% of CRC 2 and
CRC 3 unallocated. The unallocated resources are reserved for
future expansion or changes.

ACDB operation
The site owner, the owner of company A, and the owner of
company B, can all use telephone lines to communicate with the
control panel via the 3-MODCOM module. They can download
additions and changes to the CRCs, and upload usage data for
various ACDB reports.
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Delayed egress

Description of the application
Delayed egress doors help to control shoplifting at retail sites. A
delayed egress door has card readers and a request to exit (REX)
switch. Employees can badge in and out as they would at any
other door. In an emergency, customers must press the REX
switch to unlock the door.

When the REX switch is activated, the CRC sounds the
CRCSND horn and sends a security alarm event to the panel. It
does not unlock the door immediately, thus allowing site staff
time to investigate.

The CRC waits for a specific interval of time before unlocking
the door. The typical delay time is 15 seconds; however, you
may be able to use a delay of up to 30 seconds with the approval
of the AHJ. The horn continues to sound for a specific period of
time, or until the CRC is reset.

After the delay time passes, the CRC unlocks the door, and
latches it in the unlocked state. The CRC must be reset in order
to relock the door and silence the horn. To reset the CRC, site
staff must use a valid badge at the card reader.

The CRC also activates the CRCSND horn if the door is opened
without badging. For example, if the door is forced open from
the outside, the CRCSND activates, even though the REX switch
has not been pressed.

Many codes require that delayed egress doors unlock during a
fire alarm, or when the panel is in trouble. This requirement
allows occupants to evacuate the site immediately when a fire is
detected, or when the panel loses its ability to detect a fire or
sound the alarm.

Figure 3-5 shows a delayed egress door with inside and outside
card readers and a request to exit switch. The CRC uses a door
contact switch to determine the position of the door, and a
maglock to lock the door. The door contact switch and REX
switch are connected to the input loops of the CRC.

Note: Refer to NFPA 101 and the local AHJ to determine the
requirements for delayed egress applications.
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Figure 3-5: Delayed egress doorway

Hardware configuration
A maglock is most commonly used for delayed egress
applications, but you can use any locking device that has no
manual override. For example, a strike with no knob could be
used.

The door contact is used to detect unauthorized opening of the
door. The CRC activates the CRCSND and reports a security
alarm event when the door is opened without badging or use of
the REX.

The door contact signal is also required to relock the door when
the CRC is reset. The lock cannot be reset until the door is
closed.

SDU programming
Most codes require you to program rules that unlock the door
when the panel goes into alarm or when the panel goes into
trouble.

When configuring the CRC, set the Delayed Egress Time field to
the value (in seconds) you want to use. Define the input loops as
follows.
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For the door contact input loop:

• Device Type = Security P Monitor
• Input Circuit Partition = as determined by project
• Max Delta Count = as determined by project
• Delays = None
• Application = Emergency Exit Door Contact
• Personality = Basic

For the request to exit switch:

• Device Type = Monitor
• Input Circuit Partition = None
• Max Delta Count = not applicable
• Delays = None
• Application = Request to Exit with Delayed Egress
• Personality = N.O. with Trouble

ACDB operation
When an employee badges in or out at the door, the CRC
bypasses the door contact for a specified period of time. This is
called the Bypass Time, and is specified in the ACDB.

The duration of the CRCSND horn is also specified in the
ACDB, as the Emergency Exit Sounder Time. This can be set to
any value between 0 and 255 seconds.

Setting the value to 0 seconds effectively inhibits the CRCSND.
Setting the value to 255 seconds programs the CRC to operate
the CRCSND until the CRC is manually reset by badging at the
CRC card reader.
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Elevator control

Description of the application
An access control system can determine which floors are
available to a given cardholder. This application is shown in
Figure 3-6.

A CRC and independent power source are installed in the
elevator cab. When a cardholder presents his card it is processed
by the CRC. If valid, the CRC sends an access granted event and
a command list request to the CPU via the 3-SAC.

The command list operates the Signature relay modules attached
to the Signature Controller module. The relays are connected to
the elevator controller, and turn on or off access to the correct
floors, according to the cardholder’s access level privileges.

The command list includes timing, so the cardholder has a
limited window of opportunity during which he can press the
desired floor button. After the time has lapsed, he must present
his card again.

Note: This application must be used only for floor access, and
not for elevator control.
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Figure 3-6: Access control and elevators
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Power supply
The figure shows an independent power source for the CRC.
This is suggested due to the length of cable from the cab to the
electrical room.

Two pairs of wires are used to connect the CRC to the control
panel. The SAC bus requires one pair for data communication.
One wire of the second pair is required to maintain a common
ground between the control panel and the CRC. For details, refer
to the topic “Power from an AC source,” later in this chapter.

If you use an additional power supply other than the CRCXF,
that power supply must be listed for fire alarm applications, must
have ground fault detection disabled, and must have a circuit
ground (circuit common) that is isolated from earth ground.

Hardware configuration
In this application, none of the CRC input circuits or relay
contacts are used. The CRC simply reads the card and passes the
command list request to the 3-SAC and CPU for processing.

Since the CRC lock and input circuits are not used, you must
provide dummy loads to maintain correct supervision currents.
See the installation sheet for the correct load values.

SDU programming
The SDU programmer must create a command list for each
combination of floors desired.

ACDB operation
The site security officer determines which floors should be
accessible for an access level, and assigns the correct command
list to the access granted event for that level. The site security
officer also determines which cardholders belong to each access
level.
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Emergency exit door

Description of the application
An emergency exit door is a door that is unlocked from the
inside either by badging out or by opening the door.

If the door is opened without badging out, it causes an immediate
alarm. Badging out bypasses the door for a specific period of
time, so no alarm event occurs.

A typical CRC application for emergency exit door is shown in
Figure 3-7 below.

CRC

Card
reader
inside

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

CRCSND
Door

contact

Card
reader
outside

Strike

Figure 3-7: Emergency exit door

Note: Refer to NFPA 101 and the local AHJ to determine the
requirements for emergency exit applications.

Hardware configuration
A CRC used for an emergency exit door requires the following
additional hardware:

• CRCSND CRC Sounder
• Door contact

The CRCSND is installed inside the CRC. The sounder provides
a local sound alarm. Opening the door without badging out
activates the CRCSND.
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The door contact is connected to the CRC via the input circuit.

SDU programming
In the SDU, you’ll need to define the input circuit for the door
contact as follows:

• Device type: Security P Monitor
• Delays: None
• Application: Door Contact
• Personality: Basic

ACDB operation
Two time periods are defined in the ACDB: Emergency Exit
Sounder Time, and Bypass Time.

Emergency Exit Sounder Time is the number of seconds (0
through 255) the CRC Sounder sounds when an emergency exit
door is opened without badging out.

When set to zero, the sounder is disabled. When set to 255, the
sounder sounds until manually reset. The sounder is reset when a
cardholder badges in at the door.

In all cases badging in on the affected CRC can silence the
sounder.

Bypass Time is the number of seconds (0 through 255) that the
door is bypassed after a cardholder badges out.
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Handicap access door

Description of application
A handicap access door is a door that helps a handicapped
person enter and exit a door by allowing extra access time and
providing an automatic door opener. See Figure 3-8, below.

The door can function for both normal access and handicap
access. A person without handicap privileges would operate the
door just as any other door.

When a person with handicap privileges badges in, the CRC
recognizes that the person has handicap privileges and provides
two extra benefits. The first is giving the handicap person extra
time to enter or exit the doorway before relocking the door. The
second is an automatic door opener.

A second card reader can be installed in parallel to the entry or
exit card reader to make it easier for a handicapped person to
reach. The second card reader should be placed at a lower level
and farther away from the door. The distance from the door
should allow the automatic door to open fully without a person
needing to move backwards.

CRC

Card
reader
inside

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

Door
opener

Card
reader
outside

Lock

Handicap
card reader

inside

Handicap
card reader

outside

Figure 3-8: Handicap access door
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Note: Refer to the appropriate ADA codes and the local AHJ to
determine the requirements for handicap access door
applications.

Hardware configuration
A CRC used for a handicap access door may require the
following additional hardware:

• Automatic door opener
• Additional card readers

The automatic door opener is installed directly to the access
door. The CRC controls the opening of the door with its internal
relay.

Caution: The CRC relay is for low-voltage only. Do not exceed
the relay limits stated on the installation sheet.

The additional card readers are wired to the standard card readers
in parallel.

SDU programming
In the SDU, you’ll need to define the CRC relay device type as
Access Door Control. This will activate the door opener for the
time specified by the ACDB.

ACDB operation
The relay open time needs to be defined in the ACDB. This is
the number of seconds (0 through 255) that the CRC will
activate the relay that automatically opens the door. The default
is 30 seconds.

The handicap unlock time also needs to be defined in the ACDB.
This is the number of seconds (0 through 255) that the lock will
stay unlocked. The default is 20 seconds The door will relock
when the unlock time has expired and the door has closed.

Both of these times can be set to allow a longer access time for a
handicapped person.
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Maglock peripherals

Description of the application
Maglocks require maglock peripherals due to NFPA codes. In
general, these devices are intended to ensure that an egress door
secured with a maglock can always be opened in an emergency.

Figure 3-9 shows the CRC using a maglock and required
peripherals.

Maglock application requires a passive infrared motion detector
(PIR) to be mounted above the door. Also required is a request to
exit (REX) switch to be mounted within five feet of the door and
40 to 48 inches above the ground. The PIR is connected on the
input circuit of the CRC. The REX is connected directly to the
maglock so that when activated it unlocks the door
independently of the CRC.

The CRC is designed so that on detection of a fault on the input
circuit of the PIR, the door will unlock. The PIR detects an
approaching body and unlocks the door. Similarly, the REX
switch unlocks the door when it is pressed. The REX switch
must unlock the door for a minimum of 30 seconds.

CRC

Passive
infrared
detector

Request to
exit switch

Maglock

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

Figure 3-9: Maglock and peripherals
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Hardware configuration
The maglock peripherals consist of the following:

• Passive infrared motion detector (PIR)
• Request to exit (REX) switch

The PIR is connected via the CRC input circuit. The REX is
connected directly to the maglock instead of the CRC input
circuit to meet NFPA requirements.

SDU programming
When programming the system for this application you’ll need
to configure the CRC, defining the device type. You’ll also need
to define the input circuits. For this application define the input
circuit for the PIR as follows:

• Device type = Security interior
• Application = Request to exit motion detector.
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Multiple card readers

Description of the application
Several access control applications require the use of multiple
card readers. For example:

• Visitor and escort readers
• High and low position readers

The CRC lets you use multiple card readers of the same
technology or of mixed technologies. It can support up to four
card readers, provided that the total current draw of the readers
does not exceed the limits specified on the CRC installation
sheet.

A visitor and escort application using multiple card readers is
shown in Figure 3-10, below. In this application, both the escort
and visitor must badge in to gain access.

The escort has a permanent, plastic card, and uses the proximity
card reader. The visitor is issued an inexpensive paper bar code
card, and uses the bar code reader.

CRC

Bar code
card

reader

Proximity
card
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Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

Outside card readers

Bar code
card
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card

reader

Inside card readers

X

Figure 3-10: Multiple card readers
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Card reader
This application works best with card readers that support dual
LED control. The CRC uses the second LED (or LED state) to
signal the visitor that the escort must badge in before access is
granted.

Hardware configuration
The proximity card reader and barcode card reader are connected
to the same terminals of the CRC.

SDU programming
When an escorted visitor tries to enter a controlled area without
an employee, the CRC generates an access denied escort event.
You can select a predefined command list that the CPU executes
in response to this event.

ACDB operation
Like employees, visitors must be assigned an access level using
the ACDB. The site security officer can elect to assign the same
access level to all visitor cards, or assign different access levels
to ranges of visitor cards.
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Muster

Description of the application
The muster application can be used to determine who has exited
the building in the event of an evacuation.

During normal operations, staff badge in and out using the inside
and outside readers. Note that muster reporting will only work if
all employees badge in and out.

During an evacuation, everyone exits the building immediately
and goes to one of the predetermined muster stations. At the
muster station personnel badge in using a reader that is attached
to a CRC designated as a muster station.

After everyone has badged in at the muster station security staff
use the ACDB program to create a muster report. The report lists
staff who badged into the building but did not badge out at a
muster station.

Figure 3-11 shows a typical muster application. CRCs 2, 3, 5,
and 6 are normal access control CRCs. CRCs 1 and 4 are muster
station CRCs.

The ACDB computer must be located in a safe area so security
staff can create the muster report after the evacuation. This
computer can connect to the access control system either via
telephone lines and a 3-MODCOM, or by direct connection to
the EST3 control panel.

Note: Links between the ACDB computer and the control panel
should be tested regularly to ensure correct operation.

Staff must be made aware of the importance of badging in and
out at all times. Failure to do so can result in a false muster
report, indicating that someone is still in the building. This in
turn can result in rescue personnel risking danger to search for
someone who is not actually in the building.
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Figure 3-11: Muster application
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Hardware configuration
The control panel must contain the following rail modules:

• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module
• 3-MODCOM Modem Communication module

—or—
3-RS232 Card option installed in the CPU

The 3-SAC module supports the SAC bus. Power for the CRC is
normally taken from the 3-PPS/M and is routed with the data
lines in a cable composed of two twisted-pair wires.

The 3-MODCOM module supports modem communication
between the control panel and the ACDB program via telephone
lines. Alternately, the 3-RS232 Card supports RS-232
communications on a cable connected directly to the CPU.

All CRCs controlled by a muster station must be on the same
3-SAC card as the muster station. Badging out at a muster station
badges the person out of all partitions for that 3-SAC card.
Therefore, a single muster station can serve multiple partitions,
provided that they are on the same 3-SAC card.

The system must have at least one muster CRC per 3-SAC
module. The system cannot exchange muster information
between 3-SAC modules, so each must be handled separately for
muster purposes.

A CRC used for a muster station requires the specified dummy
load on the lock terminals to maintain supervision. (Refer to the
CRC installation sheet for correct resistor values.)

The card reader used for the muster station must be wired as an
outside reader.

SDU programming
Each CRC used in a muster application requires specific
configuration settings. These are made in the SDU program, on
the CRC Configuration tab.

If the CRC is used in a partition that has muster control, check
the Muster Support box.

For the CRC designated as the muster station, check the Muster
Station box, but leave the Muster Support box clear.

In the SDU, you can also assign a predefined command list to
the Access Granted Muster event.
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Power for continuous locks

Description of the application
By continuous locks, we mean locks that operate, on average,
more than 30 seconds in every minute. Normally, power for the
lock is taken from the CRC battery. However, for continuous
locks there is not enough recharge time for the CRC battery to
keep up with the drain. Consequently, the CRC must be
configured so that an external power supply operates the lock.

The CRC can be powered by the 3-PPS/M, by a CRCXF (CRC
Transformer), or by a remote 24 Vdc power supply. Any of these
supplies is suitable for powering continuous locks. (See the
topics “Power from an AC source” and “Power from a remote
source” for more information about these options.)

A typical application using continuous locks is shown in Figure
3-12, below.

3-SAC3-PPS/M

CRC

Strike or
maglock

Card
reader

24 Vdc
SAC bus

Control panel

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

24 Vdc remote
power supply or

CRCXF
transformer

Figure 3-12: CRC controlling a continuous lock

The figure shows the power coming from the 3-PPS/M in the
control panel. This power supply could be used to operate the
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lock, but use of a CRCXF or remote 24 Vdc supply is
recommended to minimize the load on the panel power supply.

During open schedules, or when an authorized card is read at a
card reader, the CRC provides power from the 3-PPS/M to the
door strike to unlock the door. For maglocks, the CRC provides
power from the 3-PPS/M (or CRCXF or 24 Vdc power supply)
to activate the lock during closed schedules, or between
authorized card accesses.

Power supply
Use power and load calculations to determine the need for
remote power supplies or transformers. Refer to the CRC
Technical Reference Manual for calculation guidelines.

Jumper settings determine the power source and usage for the
CRC. Refer to the installation sheet for correct jumper settings.
Configure the input power as DC when using power from the
control panel or a remote supply. Configure input power as AC
when using a transformer.

For this application, configure the output power as continuous.

Hardware configuration
The control panel must contain the following rail modules:

• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module

The 3-SAC module supports the SAC bus. Power for the CRC is
taken from the 3-PPS/M and is routed with the data lines in a
cable composed of two twisted-pair wires.

SDU programming
When configuring the system for this application, you’ll need to
configure the CRC and define the appropriate lock type in the
SDU. For this application the Lock Type can be either Strike or
Maglock as required to match the lock actually used.
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Power for intermittent locks

Description of the application
By intermittent locks, we mean locks that operate, on average,
less than 30 seconds in every minute. In these applications, the
CRC battery can provide the power needed to operate the lock.

The CRC can be powered by the 3-PPS/M. It uses this power
source to charge an internal 1.2 Ah sealed lead acid battery. The
battery then provides the power needed to operate the door lock.

Because the battery powers the door strike, this configuration
cannot be used for maglocks or strikes that are active more than
30 seconds in a minute. In these conditions the battery would not
have enough time to charge and keep up with the drain. For
heavy or continuous duty applications, refer to the topic Power
for continuous locks presented in this chapter.

A typical application using CRC battery power is shown in
Figure 3-13, below.
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reader
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Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X
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Figure 3-13: CRC controlling an intermittent strike
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The figure shows the charging power coming from the 3-PPS/M
in the control panel. The access control system requires a 24 Vdc
power supply to power the CRC and to charge its battery. The
3-SAC connects to the CRC through the SAC bus.

When an authorized card is read at a card reader, the CRC
provides power from its internal battery to the door strike and
unlocks the door.

Power supply
Jumper settings determine the power source and usage for the
CRC. Refer to the installation sheet for correct jumper settings.
Configure the input power as DC. Configure the output power as
intermittent.

Hardware configuration
The control panel must contain the following rail modules:

• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module

The 3-SAC module supports the SAC bus. Power for the CRC is
taken from the 3-PPS/M and is routed with the data lines in a
cable composed of two twisted-pair wires.

SDU programming
When configuring the system for this application, you’ll need to
configure the CRC and define the appropriate lock type in the
SDU. For this application set the Lock Type to Strike.

ACDB operation
Note that a CRC configured and programmed for intermittent
lock use cannot support an open schedule (a period when the
lock is kept open). Such a schedule would quickly drain the CRC
battery and the lock would close.

You should document the CRC configuration and include this in
your project plans. Make a copy of this documentation available
to the site security staff who will use the ADCB to create and
assign schedules.
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Power from an AC source

Description of the application
By AC power, we mean that the CRC provides the power to
operate the electric door strike or maglock by using a 16.5 Vac
transformer (model CRCXF). This supply can provide
continuous power to the door strike or maglock, and also power
the CRC.

Using an AC source:

• Limits power drawn from the control panel
• Supports continuous duty locks
• Supports schedules with unlock periods

Note: Be sure to check the installation sheet for the CRC and
CRCXM—Card Reader Controller Installation Sheet (P/N
387625) for a list of applications that prohibit the use of the
CRCXF.

A typical CRC using AC power is shown in Figure 3-14.
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Figure 3-14: CRC using AC power

The figure above shows the CRC power coming from the 16.5
Vac transformer. The 3-PPS/M power supply coming from the
control panel simply passes through the CRC. The 3-SAC
connects to the CRC through the SAC bus.

This wiring is shown in Figure 3-15.
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Figure 3-15: Wiring details for transformer supply

Power supply
Jumper settings determine the power source and usage for the
CRC. Configure the input power as AC. Configure the output
power as continuous.

If you use an additional power supply other than the CRCXF,
that power supply must be listed for fire alarm applications, must
have ground fault detection disabled, and must have a circuit
ground (circuit common) that is isolated from earth ground.

Hardware configuration
The control panel must contain the following rail modules:

• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module

The 3-SAC module supports the SAC bus. Power for the CRC is
normally taken from the 3-PPS/M and is routed with the data
lines in a cable composed of two twisted-pair wires. In this case
the power from the 3-PPS/M is connected to the CRC terminals,
but internally bypassed.

The 16.5 Vac transformer should be plugged into a continuously
energized AC socket, not one controlled by a switch.

SDU programming
When programming the system for this application, you’ll need
to configure the CRC and define the appropriate lock type in the
SDU. This can be either a strike or maglock.
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Power from a remote source

Description of the application
By remote power, we mean that the CRC provides the power to
operate the electronic door strike or maglock by using a remote
DC power supply. This additional power can provide continuous
power to the door strike or maglock.

A typical CRC using remote power is shown in Figure 3-16. The
additional power is needed because the CRC battery cannot
keep up with the power needs of maglocks or strikes with an
active duty cycle greater than 30 seconds in a minute. In these
conditions the battery does not have enough time to charge and
keep up with the drain.

The figure shows power coming from the additional remote
power supply to power the CRC and maglock. The supply is
supervised by the Signature data circuit derived from the 3-
SSDC(1) module. The 3-SAC connects to the CRC through the
SAC bus.
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Control panel

Signature
Controller

3-PPS/M

3-SAC

CRC

Maglock
or strike

Card
reader

Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC operation

X

X

X

Remote
power
supply
24 Vdc

Passive
infrared
detector

SAC bus

+24 Vdc bypasses CRC

SIGA loop monitors remote
power supply

Request to
exit button

Figure 3-16: CRC using remote power

The negative side of the 3-PPS/M power supply coming from the
control panel connects to the CRC (and to all other CRCs). The
positive side is broken and the remote power supply picks up the
load. This wiring is shown in Figure 3-17.
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Control panel

Power supply

24 Vdc

Remote
power supply

CRC
24 Vdc

CRC
24 Vdc

CRC
24 Vdc

24 Vdc

Figure 3-17: Wiring for remote power supply

Power supply
Jumper settings determine the power source and usage for the
CRC. Configure the input power as DC. Configure the output
power as continuous.

Note that additional power supplies must be listed for fire alarm
applications, must have ground fault detection disabled, and
must have a circuit ground that is isolated from earth ground.

Hardware configuration
The control panel must contain the following rail modules:

• 3-SSDC(1) Single Signature Controller module
• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module

The 3-SSDC(1) module supports the SIGA loop, which
supervises the remote power supply

The 3-SAC module supports the SAC bus. Power for the CRC is
normally taken from the 3-PPS/M and is routed with the data
lines in a cable composed of two twisted-pair wires. In this case
the power from the 3-PPS/M is simply passed through the CRC.

The remote power supply is supervised by the 3-SSDC(1)
module via the Signature loop. The remote power supply must
share a common ground with the 3-PPS/M.

SDU programming
When programming the system for this application, you’ll need
to configure the CRC and define the appropriate lock type in the
SDU. This can be either a strike or maglock.
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Remote controls

Description of the application
In any access control system, a card reader and CRC can be used
to operate devices that are completely remote from the CRC. In
such cases the CRC simply creates an access event and passes it
to the 3-SAC for processing by the CPU. Any device that can be
controlled by an EST3 panel can be operated in response to an
access event.

As a typical example, Figure 3-18 shows how the entrance
devices to a secured parking area could be operated from a
remote card reader. Note that any type of CRC input device
could be used in place of a card reader.

Control panel

3-SAC

Signature
controller

CPU

Signature
relay

Command lists

Gate opener

VCR

Spotlight

CRC

Card
reader

CRCXF

SAC bus

Signature data circuit

Power supply

Hardware configuration

SDU programming

ACDB/KDC operation

Other factors

X

X

Signature
relay

Signature
relay

Figure 3-18: Remote control of a parking garage entrance

When the cardholder badges in, the access event is sent from the
CRC to the 3-SAC and then to the CPU. At the CPU, the access
event activates a predefined command list.
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The command list operates the Signature relays on the Signature
data circuit supported by the Signature controller module. These
relays activate the gate opener, a spotlight, and a VCR image
recording system.

An inside card reader and could be used to control exits from the
area, but it would be more appropriate to use a motion detector,
since egress from the area is not controlled.

Power supply
A CRCXF—CRC Transformer power supply is shown,
assuming that the CRC is be located at some distance from the
electrical room and control panel.

If you use an additional power supply other than the CRCXF,
that power supply must be listed for fire alarm applications, must
have ground fault detection disabled, and must have a circuit
ground (circuit common) that is isolated from earth ground.

SDU programming
The SDU programmer must create a command list that specifies
activation of the correct relays and devices, the delays required,
and the deactivation of the devices.

Since there is no restoration phase of access events, the
command list should include commands that turn off the devices.
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Two-person rule

Description of the application
A two-person rule ensures that no staff member can be in a
controlled area alone. A CRC operating under two-person rule
prevents the entrance of a single person into the controlled area.
When two people are present in the area, one cannot exit without
the other.

The controlled area can have a single entrance or multiple
entrances. The network coordinates user information between the
CRCs that serve a common area.

A typical two-person rule application is shown in Figure 3-19,
below.
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Power supply

Other factors

Hardware configuration

SDU programming

ACDB/KDC programming

X

X

X

X

Control panel

CRC 2

3-SAC

3-PPS/M SAC bus

CR outside

CRC 1

Entrance 2

Entrance 1

Controlled room

CR inside

CR outside

CR inside

Figure 3-19: Two-person rule

Card reader
This application works best with card readers that support dual
LED control. The CRC uses the second LED (or LED state) to
signal the cardholder that a second person must badge in or out
of the controlled area.

Hardware configuration
The control panel must contain the following rail modules:

• 3-SAC Security Access Control module
• 3-PPS/M Primary Power Supply module
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The 3-SAC module supports the SAC bus. Power for the CRC is
normally taken from the 3-PPS/M and is routed with the data
lines in a cable composed of two twisted-pair wires.

SDU programming
If the CRC is to be used for two-person rule it must be
configured in the SDU. On the CRC Configuration tab, the 2
Person Rule box must be checked.

You can also assign a predefined command list to the Access
Denied 2 Person Timeout event. This setting is found on the
CRC Command Lists tab.
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Chapter 4
 Centralized audio applications

Summary

EST3 supports centralized audio. This chapter introduces you to
the equipment required, and discusses special installation and
backup considerations for centralized audio applications.

Refer to the manual entitled EST3 Installation Sheets for specific
component settings and terminal connections.

Content

Equipment required • 4.2
ATPC Amplifier Terminal Panel Cabinet • 4.3

Overview • 4.3
Equipment racks • 4.3

ATP Amplifier Terminal Panel • 4.6
Battery backup • 4.7

Audio amplifiers • 4.8
URSM Universal Riser Supervisory Module • 4.10

Application • 4.10
Installation • 4.11
Terminal connections • 4.11
Operation • 4.11
ATP installation • 4.13
ATP wiring • 4.14
ATP terminal connections • 4.14
ATP jumper settings • 4.15
3-ATPINT terminal connections • 4.15
3-ATPINT jumper settings • 4.16

ATP external battery charger • 4.20
Amplifier backup • 4.22
Branch speaker wiring • 4.25
Troubleshooting • 4.27
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Equipment required
The EST3 system requires one 3-ZA20 amplifier for each audio
channel to be operated simultaneously. The output of each
amplifier is reduced from 25 Vrms to the appropriate input level
(1 Vrms) using the 3-ATPINT interface, and then fed into the
input of the banked amplifiers.

The wiring between the output of each 3-ZA20 and its associated
amplifier bank input should be twisted, shielded pair, and can be
configured for Class A or Class B integrity monitoring.

The output of the banked amplifiers (the audio riser) is directed
to the appropriate areas using Signature Series modules. The
SIGA-CC1 module, Figure 4-16, is used for single channel
systems and the SIGA-CC2 module, Figure 4-17, is used for two
channel systems.

EST3 audio system programming requires that the Signature
modules controlling the audio signals be programmed in addition
to the programming required for the 3-ZAxx amplifier(s)
supplying the audio signal.

Note: Remember to follow power-limited or nonpower-limited
wiring practices as determined by the amplifier providing the
audio signal.
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ATPC Amplifier Terminal Panel Cabinet

Overview
The Amplifier Terminal Panel (ATP), the 3-ATPINT Interface,
RKU series enclosures, and Dukane 125 W or 250 W audio
power amplifiers are the basic components of the Amplifier
Terminal Panel Cabinet (ATPC). Appropriately sized standby
batteries, and in some situations an external battery charger,
round out the equipment required in the ATPC. The ATPC can
be located up to 3,000 ft (914 m) from the 3-ZAxx amplifiers
supplying the audio signals.

Equipment racks
RKU-Series Equipment Racks are designed to support standard
19 in (48.26 cm) wide rack-mount components. These UL listed
enclosures are constructed of 16 gauge steel, and finished in
either white or black enamel.

Interior-facing louvers on the two side panels and the back door
provide ventilation for installed equipment, while maintaining a
flush outside surface for side-by-side stacking of multiple racks.
Six conduit knockouts for 1/2 in or 3/4 in conduit are available
on the top end panel (three on top, three on the flange), and six
on the bottom end panel (three on the bottom and three on the
flange). Three 2.875 in (7.3 cm) diameter cable access holes are
located on the bottom end panel for routing wiring to cabinet
components. The equipment mounting rails on the front of the
rack are recessed 0.625 in (1.59 cm).

The louvered back door attaches to the cabinet with spring
hinges allowing easy field access and door removal. A key lock
is provided on the door for added security. Multiple racks can be
installed side by side where additional cabinet capacity is
required.

The RKU series of 19 in (48.3 cm) equipment racks is used to
house the banked amplifiers and associated equipment. Five
sizes of racks are available to meet all requirements. These are
listed in Table 4, below.
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Table 4-1: RKU enclosure specifications

Model Width Height Depth Rack Space

RKU-36(B) 22.31 in
(56.7 cm)

41.06 in
(104.3 cm)

18.50 in
(47.0 cm)

36.75 in
(93.3 cm)

RKU-42(B) 22.31 in
(56.7 cm)

46.31in
(117.6 cm)

18.50 in
(47.0 cm)

42.00 in
(106.7 cm)

RKU-61(B) 22.31 in
(56.7 cm)

65.56 in
(166.5 cm)

18.50 in
(47.0 cm)

61.25 In
(155.6 cm)

RKU-70(B) 22.31 in
(56.7 cm)

74.31in
(188.7 cm)

18.50 in
(47.0 cm)

70.00 in
(177.8 cm)

RKU-77(B) 22.31 in
(56.7 cm)

81.31 in
(206.5 cm)

18.50 in
(47.0 cm)

77.00 in
(195.6 cm)
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Figure 4-1: RKU Equipment Rack
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ATP Amplifier Terminal Panel

Figure 4-2: 3-ATP, front view

The Amplifier Terminal Panel, is a 5-1/4 inches (13.34 cm) high x
19 inches (48.3 cm) wide unit that senses loss of AC power or
brownout conditions affecting the amplifiers. It also provides
battery backup to the amplifiers if the audio system is active when
the power failure or brownout occurs. The ATP must have a 3-
ATPINT interface Card installed in order to work with the EST3
system.

IN

IN

P1

PREAMP 1
70V  25V

PREAMP 2
70V  25V

1

1 P2 OUT RISER

OUT RISER

OUT PRE-AMP

OUT PRE-AMP

PRE-AMP 1

PRE-AMP 2

+      -       S      +      -       S     +      -      S

+      -       S      +      -       S     +      -      S

Figure 4-3: 3-ATPINT Interface Card

The ATP with 3-ATPINT installed, is mounted in an RKU rack
and provides termination for the power amplifier’s audio power
and control signals. The panel has an integral battery charger
capable of charging a maximum of 40 Ah sealed, lead-acid
batteries. The charger is fully supervised and provides a
silenceable trouble buzzer and trouble contacts. One ATP is
required for every two amplifiers.

When a brownout condition is sensed at the ATP, the trouble
contacts and AC fail contacts are closed, and an EST3 supervisory
zone reports the condition to the EST3 system. The EST3 system
is designed to provide +24 Vdc to the ATP’s audio activity input
via control relay, enabling backup power only when both primary

A 3-ATPINT Interface must
be installed on the ATP
when used with the EST3
system.
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power to the amplifiers has failed and the EST3 audio is active
during an alarm condition.

Battery backup
To charge the batteries, you will use either the ATP’s integral
battery charger or an external LaMarche model A33-10-24 battery
charger.

The internal battery charger is capable of charging 40 Ah batteries.

Caution: Do not connect the battery chargers of multiple ATPs
in parallel to increase charger current.

When multiple ATPs share a common battery, or when the
amplifier backup is to be supplied from a single battery source, a
LaMarche model A33-10-24 external battery charger must be
used. The Amplifier Terminal Panel switches battery power to the
amplifiers.

When calculating the battery size required to support the
amplifiers, the alarm current must be known. Each 250 W
amplifier connected to the system draws 20 amperes at 24 Vdc at
full load; 125 W amplifiers draw 10 amperes at 24 Vdc at full
load.

The amplifiers draw no current in the standby mode. NFPA 72
specifies that designing the system to provide 15 minutes of the
evacuation alarm at full load is the equivalent of 2 hours of
emergency operation. The local authority having jurisdiction or
local codes can modify the amount of time for which standby
power must be provided.

When multiple ATPs share
a common battery, an
external battery charger
must be used.
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Audio amplifiers
Two Dukane amplifiers are available. Model 1B3125 is rated at
125 watts output. Model 1B3250 is rated at 250 watts output.
Both amplifiers operate from 120 Vac, 50/60 Hz, as well as 24
Vdc battery backup. The amplifiers are mounted in an Amplifier
Terminal Panel Cabinet.

Note: The Model 1B3250 amplifier should be loaded to no more
than 72% of rated capacity. The amp is derated by 28% to allow
for continuous operation and line loss averages.

Two F ifty
THERMAL

OVERLOAD
POWER

[C1B3250X.CDR]

Figure 4-4: Dukane 250-watt Amplifier, Front View

Table 4-2: 1B3125 Amplifier specifications

Rated output power 125 W

Max. signal input 1 Vrms

Input impedance 75 k

Output voltage 25 or 70 Vrms

Primary power 120 Vac, 60 Hz

Battery power 24 Vdc

AC power consumption
 standby
 full load

27 W
360 W

DC power consumption
 standby
 full load

0 W (when using the ATP)
11.5 A

Dimensions (HWD) 5.25 x 19.0 x 6.625 in
(13.3 x 48.3 x 16.8 cm)

Weight 22.5 lb (10.1 kg)

Table 4-3: 1B3–250 Amplifier specifications

Rated output power 250 W (180 W max. loaded)

Max. signal input 1 Vrms

Input impedance 75 k
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Table 4-3: 1B3–250 Amplifier specifications

Output voltage 25 or 70 Vrms

Primary power 120 Vac, 60 Hz

Battery power 24 Vdc

AC power consumption
 standby
 full load

48 W
700 W

DC power consumption
 standby
 full load

0 W (when using the ATP)
20 A

Dimensions (H W D) 8.5  19  15 in
(21.6  48.3  38.1 cm)

Weight 55 lb (24.9 kg)
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URSM Universal Riser Supervisory Module
The Universal Riser Supervisory Module (URSM) provides open
and short circuit, and amplifier supervision of two risers, audio
(25 or 70 Vrms), and/or firefighter telephone riser. A form C dry
relay contact is provided for each riser circuit’s trouble
annunciation. Ground fault detection is also provided for the
risers using a GFD Ground Fault Detector.

Figure 4-5: URSM

Application
The URSM is required on 70 Vrms audio system risers, and 25
Vrms audio systems. The URSM should be located in an
equipment cabinet convenient to the end of the risers, which has
24 Vdc power available. URSM trouble contacts should be
monitored with a SIGA-CT2 module to signal riser trouble
information back to the network.

The URSM riser inputs should be connected to a GFD, which
provides ground fault monitoring. The GFD should be monitored
with a SIGA-CT1 module to signal riser ground fault conditions
back to the network. The GFD and SIGA-CT1 must be installed
in the same enclosure and should be located adjacent to the fire
alarm control panel.

Table 4-4: URSM specifications

Voltage 24 Vdc

Standby Current 40 mA

Trouble Contact Rating 30 Vdc @ 2A

Trouble Detection Levels
25 Vrms audio
70 Vrms audio
Firefighter’s phone

10 Vrms
23 Vrms
2.7 Vrms
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Installation
The URSM requires one-half of a standard mounting footprint
and should be installed where the power pigtails can reach the
power supply.

The GFD and CT1 must be installed in the same enclosure,
located adjacent to the fire alarm control panel. Jumper JP1 on
the GFD should be set to the 2-3 position.

Terminal connections
Refer to Figure 4-6.

Black pigtail = (-)24 Vdc power in

Red pigtail = (+)24 Vdc power in

TB1–1 to 3 = Channel 2, trouble relay contacts

TB1–4 to 6 = Channel 1, trouble relay contacts

TB1–7 = Channel 2, 70 Vrms audio riser input

TB1–8 = Channel 2, 25 Vrms audio riser input

TB1–9 = Firefighter’s Telephone riser input, Ch 2

TB1–10 = Channel 2, Riser input, common

TB1–11 = Channel 1, 70 Vrms audio riser input

TB1–12 = Channel 1, 25 Vrms audio riser input

TB1–13 = Firefighter’s Telephone riser input, Ch 1

TB1–14 = Channel 1, Riser input, common

Operation
The trouble relay will activate 45–60 seconds after a circuit
short, circuit open, or amplifier failure is detected.
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Figure 4-6: URSM wiring
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ATP and 3-ATPINT installation

ATP installation
Refer to Figure 4-7.

To install the ATP:

1. Remove the cover plate from the left side of the ATP. The
cover plate is held in place by four screws.

2. Install four short spacers [5] in the flanges of the card cage,
and secure with nuts [6].

3. Mount the 3-ATPINT board [4] on the four short spacers [5]
and secure with four long spacers [3].

4. Install the new cover plate [2] on the long spacers with the
screws [1] provided.

[1]
[2]

[3]

[4]
[5]
[6]

[3atpint2.cdr]

Figure 4-7: 3-ATPINT installation, bottom view
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ATP wiring

AMPLIFIER TERMINAL PANEL (ATP) P/N 240068

WARNING
IMPROPER CONNECTION OF TERMINALS

WILL RESULT IN A FAILURE OF POWER SUPPLY +

G
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H
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TB2 OUT
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+

+ + + + +S S S S

TB1

TB3

POWER
FAIL

PANEL
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AMP  # 1

AMP  # 2

PREAMP # 2

PREAMP # 1

PWR AMP # 2
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BATT.
OUT

BATT.
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40AH MAX.

120 VAC OUT

WARNING
FOR CONTINUED PROTECTION
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Removable Cover
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PREAMP 1
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PRE-AMP 1

PRE-AMP 2

+      -       S      +      -       S     +      -      S

+      -       S      +      -       S     +      -      S

Figure 4-8: ATP with 3-ATPINT installed, rear view

ATP terminal connections
AMP POWER 1 = Type NEMA 5–15p receptacle to plug in one
amplifier. Output is rated at 120 Vac, 5 A max.

AMP POWER 2 = Type NEMA 5–15p receptacle to plug in one
amplifier. Output is rated at 120Vac 5 A max.

BATT IN - These terminals are for connection of gel cell batteries.
When the internal battery charger is enabled (J3 on the APSB
terminal board installed) a maximum of 40 Ah of gel cell batteries
can be charged.

POWER FAIL - Normally open that activates when primary
power to the amplifiers is either lost or in brownout condition.
This contact is to be supervised by Signature series input module
configured as a supervisory input.

PANEL TROUBLE - Normally open relay contacts that close
when any of the following power problems are sensed:

• Loss of 24 Vdc power
• Failure of the battery charger circuit (if enabled)
• Any blown fuse or circuit breaker
• Ground fault, if enabled

ACTIVITY = 24 Vdc should be provided to these terminals
through SIGA-CR contacts when either an alarm is present in the
system or when the system user activates the paging system.
When this input is active and the amplifier is in power fail, power
relay contacts will transfer and provide battery power to the
terminals marked BATT OUT. Each battery output terminal is
capable of providing 20 A of battery current.
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In addition to the terminals listed above, two groups of terminals
are provided for connection of audio signals, one for each channel

WARNING: Do not use the preamp in and out terminals on the
main body of the ATP if the 3-ATPINT Interface is installed.
Route all preamp wiring to the 3-ATPINT.

The following terminals are provided on the ATP for audio
channel 1 and channel 2.

PREAMP IN = Not used. Refer to 3-ATPINT terminal
connections.

PREAMP OUT = Not used. Refer to 3-ATPINT terminal
connections.

PREAMP OUT = Not used. Refer to 3-ATPINT terminal
connections.

AMP IN = From the 70 V or the 25 V output of the power
amplifier.

AMP OUT = to be connected to the Signature Series control
modules and terminated with a URSM Universal Riser
Supervisory Module. The URSM must be monitored by a
Signature Series input module configured as a supervisory circuit.
Each riser cannot supply a load greater than 180 W.

ATP jumper settings
Refer to Figure 4-9.

Table 4-5: 3-ATP Jumper Settings

Function Jumper Setting

Ground fault detection J1 = enable

No ground fault detection J1 = disable

Internal battery charger operable J2 = in

Internal battery charger disabled J3 = in

3-ATPINT terminal connections
Refer to Figure 4-9.

IN RISER = To audio source amplifier 25 or 70 Vrms output, or
previous 3-ATPINT riser output.

OUT RISER = 25 or 70 Vrms output to next 3-ATPINT IN
RISER or EOL resistor.
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OUT PRE-AMP = Low level audio to audio power amplifier
input.

3-ATPINT jumper settings
Refer to Figure 4-9.

Table 4-6: 3-ATPINT jumper settings

Input / Voltage Jumper setting

Pre-Amp #1, 70 Vrms P1 = 1/2

Pre-Amp #1, 25 Vrms P1 = 2/3

Pre-Amp #2, 70 Vrms P2 = 1/2

Pre-Amp #2, 25 Vrms P1 = 2/3
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[3AMPCON1.CDR]

UL/ULC Listed 15K EOL
ON LAST ATP ONLY
(For Class B circuits Only)

Class A circuits Only

Do Not Use

To Power
Amp Audio

Input

Audio Riser
Output

From Power
Amp Output

15K EOL 15K EOL 15K EOL 15K EOL

To TB2 on Audio AmplifierTo TB2 on Audio Amplifier To TB2 on Audio Amplifier To TB2 on Audio Amplifier

Field wiring identical
to riser #1

Shield,
if used

Shield,
if used

Field wiring identical
to riser #1

To TB1 on Audio Amplifier To TB1 on Audio Amplifier To TB1 on Audio Amplifier To TB1 on Audio Amplifier
TB1

AUDIO
AMPLIFIER
MODULE

(Riser 1)

AUDIO
AMPLIFIER
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(Riser 2)

AUDIO
AMPLIFIER
MODULE

(Riser 3)

AUDIO
AMPLIFIER
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TB2

1 2 43 5 6 7 8 9 10 1 2 43 5 6 7 8 9 10 1 2 43 5 6 7 8 9 10 1 2 43 5 6 7 8 9 10

124 35678910 124 35678910 124 35678910124 35678910

P1 = 1/2, Pre-Amp #1 Input 70 VRMS

JUMPER SETTINGS

P2 = 1/2, Pre-Amp #2 Input 70 VRMS

P1 = 2/3, Pre-Amp #1 Input 25 VRMS

P2 = 2/3, Pre-Amp #2 Input 25 VRMS

Wiring Notes
1. Circuit polarity shown in supervisory condition.
2. Supervised circuit.
3. Power limited circuit.
4. Non-Power limited circuit.
5 Back up amplifier size must equal the wattage of the largest

amplifier to be backed up.
6. Set J1 & J2 to match source amplifier output voltage.
7. Additional ATPs may be connected to the same audio source by

connecting the ATP pre-amp output to the pre-amp input of the
next ATP.

Do Not Use
[3AMPCON1.CDR]Input #2 wired identical to Input #1

AMPLIFIER TERMINAL PANEL (ATP) P/N 240068

IMPROPER CONNECTION OF TERMINALS
WILL RESULT IN A FAILURE OF POWER SUPPLY +
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H
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+ + + + +S S S S

TB1

TB3

POWER
FAIL

PANEL
TRBL

ACTIVITY

AMP # 1

AMP # 2

PREAMP # 2

PREAMP # 1

PWR AMP # 2

PWR AMP # 1

BATT.
OUT

BATT.
OUT

BATT. IN
24 VDC
40AH MAX.

120 VAC OUT

WARNING
FOR CONTINUED PROTECTION
AGAINST THE RISK OF FIRE,
REPLACE ONLY WITH SAME
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Figure 4-9: ATP with 3-ATPINT wiring
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BRIDGING

INPUT

COM

70.7 V
25 V

8 OHM
OUTPUT
COM

25 V
CT

EARTH

N/C

LEVEL ADJUST

FUSE 6.25A SB
120VAC

60HZ

+

G
N
H

TB4

120VAC
60HZ
10A MAX.

TB5
FUSE

3AB-20A

TB2 OUT

S+

+

+ + + + +S S S S

TB1

TB3

POWER
FAIL

PANEL
TRBL

ACTIVITY

AMP # 1

AMP  # 2

PREAMP # 2

PREAMP # 1

PWR AMP # 2

PWR AMP # 1

BATT.
OUT

BATT.
OUT

BATT. IN
24 VDC
40AH MAX.

120 VAC OUT

WARNING
FOR CONTINUED PROTECTION
AGAINST THE RISK OF FIRE,
REPLACE ONLY WITH SAME
TYPE 8 RATING FUSE.

IN

IN IN

INOUT

OUT OUT OUT

OUT

S+ + + + + +S S S S

IN

IN

P1

PREAMP 1
70V  25V

PREAMP 2
70V  25V

1

1 P2 OUT RISER

OUT RISER

OUT PRE-AMP

OUT PRE-AMP

PRE-AMP 1

PRE-AMP 2

+      -       S      +      -       S     +      -      S

+      -       S      +      -       S     +      -      S

AMPLIFIER TERMINAL PANEL (ATP) P/N 240068

Figure 4-10: Wiring from Dukane amplifier to ATP
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Figure 4-11: Power supply terminal card, with 3-ATPINT, cover removed

The output of the amplifier must be set for the proper value by
adjusting the INPUT LEVEL adjustment on the back of the
amplifier. With a 1,000 Hz tone generated by the 3-ACPor 3-
ZA20, the amplifier must be adjusted for 70 Vrms output using
the appropriate RMS voltmeter.

FUSE 25A

24 VDC

BRIDGING

INPUT

COM

70.7 V

25 V

8 OHM
OUTPUT

COM

25 V
CT

EARTH

N/C

LEVEL ADJUST

FUSE 6.25A SB

120VAC
60HZ

Figure 4-12: Dukane amplifier, rear view
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ATP external battery charger
When multiple ATPs are connected to a common battery set,
disable the ATP internal battery charger, by installing J3 and
removing J2 on the APSB terminal board. This is located in the
ATP. (see Figure 4-11). Use a La Marche model A33-10-24
external battery charger, which can charge up to 160-Ah batteries,
as shown in Figure 4-13.
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+
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+ +
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CHARGER
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Power Limited
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Figure 4-13: ATP external battery charger wiring
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Amplifier backup
Various methods are available to provide a spare amplifier in the
event that a primary amplifier fails. Depending upon the local
Authority Having Jurisdiction, a single backup amplifier can be
required for each primary amplifier or a single backup per bank of
amplifiers.
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Figure 4-14: Amplifier bank with spare amplifier
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Figure 4-15: One spare amplifier in dual channel system
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Branch speaker wiring
Signature modules are used to connect individual floor branch
speaker circuits to the main riser. Single channel branch speaker
circuits can be wired as Class A (Style Z) using the SIGA-UM
module. Class B (Style Y) circuit configuration can be
accomplished using either the SIGA-UM or SIGA-CC2 modules.
The branch speaker circuits of two channels can be wired as
Class B ( tyle Y) circuits using the SIGA-CC2 module.

48 37 26

10

15

9

TB1TB2

TB3
-     +Style Y (Class B)

DATA OUT (+)

RISER OUT (-)

RISER IN (-)

RISER OUT (+)

RISER IN (+)

DATA IN (+)
DATA OUT (-)DATA IN (-)

To Next Device

To Next Device or
URSM Suprvisory
Module

From Signature Controller
or Previous Device

From ATP

UL/ULC Listed
47K EOL

Typical
Speaker
Circuit:

[3
bw

ire
1.

cd
r]

Figure 4-16: Single channel Class B wiring, SIGA-CC1 Module
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Figure 4-17: Two channel Class B wiring, SIGA-CC2 Module
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Figure 4-18: Single channel Class A wiring, SIGA-UM Module
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Troubleshooting
The ATP senses loss of AC power or brownout conditions
affecting the amplifiers. It also provides battery backup to the
amplifiers if the audio system is active when the power failure or
brownout occurs. The ATP must have a 3-ATPINT interface Card
installed in order to work with the EST3 system.

The ATP enters a trouble state if any of the following events
occur:

• ATP brownout or loss of AC power
• Low battery charge or missing battery (with J2 enabled)
• Ground fault (if ground fault detection J1 is enabled)
• Fuse failure
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Chapter 5
 Installation

Summary

This chapter provides installation information for system
components and applications that supplements the instructions
provided on individual component installation sheets.

Content

Installation overview • 5.3
Electrostatic discharge precaution • 5.3
Energized system precaution • 5.3
Circuit compatibility • 5.3
Recommended cable manufacturers • 5.4

UL 864 NAC signal synchronization • 5.6
Requirements • 5.6
Typical circuits • 5.8

Creating an initial startup version of the project database • 5.16
System installation sequence • 5.18
Preliminary field wiring testing • 5.19
Chassis installation in EIA 19-inch racks • 5.22
ATCK Attack Kit for cabinets • 5.23
Local rail module installation • 5.24
3-MODCOM Modem Communicator module • 5.26

Features • 5.26
Functions • 5.27
Equipment • 5.28
Configuration options • 5.29
Failover operation • 5.30
Compatibility • 5.32
Transmission protocols • 5.32
Transmission process • 5.33
Programming considerations • 5.35
Installation • 5.36

3-SAC Security Access Control module • 5.40
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SAC bus • 5.40
Recommended cabling • 5.40
Additional power supply wiring • 5.40
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AC power and DC battery wiring • 5.42
Connecting auxiliary/booster power supplies • 5.44

Installation • 5.44
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Design considerations • 5.49
Connecting a CDR-3 Zone Coder for coded tone output • 5.50

What you will need • 5.50
Adjusting the gain on the 3-ASU auxiliary input • 5.50

Connecting an external modem for use with the Remote
Diagnostics Utility • 5.53

Running the RPM and distributing profiles • 5.55
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Installation overview

Electrostatic discharge precaution

Observe static sensitive
material handling practices.

The components used in this system are sensitive to electrostatic
discharge (ESD). When handling electronic assemblies, you
must take precautions to avoid the build up of static charges on
your body and on the equipment.

• Do not open the anti-static packaging until you are ready to
install the electronics.

• Wear a grounded wrist strap to bleed off any static charge
which may have built up on your body.

Energized system precaution

Caution: Never install or remove a module or cabinet
component with power applied to the cabinet.

Circuit compatibility
The following circuit compatibility matrix indicates which
circuit types may occupy the same conduit or be bundled
together, where permitted by code.
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Recommended cable manufacturers
Atlas Wire and Cable Corp.
133 S. Van Norman Road
Montebello, CA 90640
(213) 723-2401

West Penn Wire Corp.
2833 West Chestnut Street
P.O. Box 762
Washington, PA 15301
(412) 222-7060

Belden Wire and Cable Corp.
P.O. Box 1980
Richmond, IN 47375
(317) 983-5200

BSCC
233 Florence Street
Leominster, MA 01453
Telephone: (508) 537-9138
Fax: (508) 537-8392

Remee Products, Inc.
186 North Main Street
Florida, NY 10921
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Table 5-1: Recommended cable manufacturer’s part numbers
 #14 (1.50 mm2) Twisted Pair #16 (1.00 mm2) Twisted Pair #18 (0.75 mm2) Twisted Pair

MFG Type Unshielded Shielded Unshielded Shielded Unshielded Shielded

ATLAS FPL 218-14-1-1TP 218-14-1-1STP 218-16-1-1STP 218-16-1-1STP 218-18-1-1TP 218-18-1-1STP

FPLP __ 1762-14-1-2J 1761-16-1-2J  1762-16-1-2J 1761-18-1-2J 1762-18-1-2J

BELDEN FPL 9580 9581 9572 9575 9571 9574

 FPLP __ 83752 __ __ __ __

BSCC FPL __ 231402 __ 241602 __ 241802

 FPLP 341402 __ 341602 351602 341802 351802

REMEE FPLP NY514UH NY514SH NY516UH NY516SH NY518UH NY518SH

WEST PENN FPL 994 995 990 991 D9780 D975

 FPLP 60993 60992 60991 60990 60980 60975
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UL 864 NAC signal synchronization

Requirements
Table 5-2 lists the installation requirements for systems that must
meet UL 864 NAC signal synchronization requirements.

Table 5-2: Installation requirements for UL 864 signal synchronization

Circuit Installation requirements

3-ASU audio riser The 3-ASU audio subsystem uses a single signal source, so
audible NACs on the 3-ASU network audio riser are
synchronized network-wide.

3-AADC(1) Signals are synchronized for a NAC when you use a riser
selection module, a Genesis Signal Master synchronization
module, and Genesis or Enhanced Integrity notification
appliances. Separate NACs on the loop are not synchronized.

Configure the audible notification appliances for temporal or
steady output as desired.

3-IDC8/4 Signals are synchronized for a NAC when you use a Genesis
Signal Master synchronization module and Genesis or Enhanced
Integrity notification appliances. Separate NACs on the module
are not synchronized.

To silence audible appliances separately, use two NAC channels
from the 3-IDC8/4 to provide separate audible and visible power
to the NAC. In this configuration, the signal silence function
operates as defined in your project. See Figure 5-1 for typical
wiring.

Configure the audible notification appliances for temporal or
steady output as desired.

3-SSDC(1) Signals are synchronized for all NACs on the Signature data
circuit when you use SIGA-CC1S or SIGA-MCC1S modules and
Genesis or Enhanced Integrity notification appliances. See
Figure 5-3.

The system does not synchronize Signature data circuits on
separate 3-SSDC(1) modules in one panel or between panels.

Signals are synchronized for a NAC on the Signature data circuit
when you use SIGA-CC1 and SIGA-MCC1 addressable NAC
modules, a Genesis Signal Master synchronization module, and
Genesis or Enhanced Integrity notification appliances. [1]
Separate NACs on the Signature data circuit are not
synchronized. See Figure 5-4.

Configure the audible notification appliances for temporal or
steady output as desired.

3-SDDC(1) Synchronization is not supported between two daughter cards on
the same 3-SDDC(1) module. NACs on the individual daughter
cards are synchronized as described above for the 3-SSDC(1).
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Table 5-2: Installation requirements for UL 864 signal synchronization

Circuit Installation requirements

SIGA-CC1, SIGA-MCC1,
SIGA-CC1S, and SIGA-
MCC1S

Signature CC1 modules do not generate temporal signals, they
simply turn the NAC circuit on or off. You must configure the
notification appliances for temporal or steady output as desired.

G1M and G1M-RM The G1M and G1M-RM Genesis Signal Master modules can be
used to synchronize NACs consisting of Genesis appliances.

They can also be used to synchronize mixed NACs consisting of
Genesis and Enhanced Integrity appliances, but the first
appliance must be a Genesis device, and the Genesis Signal
Master module must be mounted on this device.

G1M and G1M-RM Genesis Signal Master modules cannot be
used to synchronize NACs consisting of Enhanced Integrity
appliances.

[1] You can also use SIGA-UM and SIGA-MAB modules configured as Class B addressable
NAC modules (personality code 16.)

2. If notification appliances are used on the data line for more than one zone, each zone must
have isolation so that a break, ground, or wire-to-wire fault shall not affect more than one
zone.

3. If the riser is used for more than one notification zone, install in accordance with the
survivability from attack by fire requirements in NFPA 72 National Fire Alarm Code.
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Typical circuits
The circuit diagrams that follow use the term zone to indicate
notification zones as defined in UL 864.

“Notification zone: An area covered by notification appliances
that are activated simultaneously.”

Figure 5-1 shows a typical application of the 3-IDC8/4 module
to support two notification zones. In this example, power is
being supplied from the EST3 rail, and the jumpers (JP1 through
JP4) are set accordingly.

It is also possible to create a similar application that uses
external power, supplied to NAC 1/2 IN and NAC 5/6 IN. Refer
to the 3-IDC8/4 installation sheet for wiring details and the
required jumper settings.

In Figure 5-1, both zones are configured with separate NAC
circuits for audible and visible appliances. NAC 1 and NAC 5
are programmed as visible device types, and NAC 2 and NAC 6
as audible device types. This means that the signal silence
function can be configured to silence only the horns.

Separating the visible and audible devices is optional and may
not be required for your project. Refer to the Genesis Signal
Master installation sheet for additional configurations and wiring
details.

Page 322 of 1859

O & M Manual TRAIN - 322



Installation

EST3 Installation and Service Manual 5.9

Temporal horn/strobe
and G1M module

10 k
EOLR

Temporal
horn/strobe

Normal Active

NAC 2
Device type: Audible
Label: Zone_1_Horns

NAC 1
Device type: Visible
Label: Zone_1_Strobes

10 k
EOLR

1 2 3 4 5 6 7 8 9 10

N
A

C
1

N
A

C
1/

2 IN

N
A

C
2

9 8 7 6 5 4 3 2 1

N
A

C
5

N
A

C
5/

6
INN

A
C

6

1
2

JP1 JP2

JP3 JP4

3

1
2
3

1
2
3

1
2
3

ID
C

3

ID
C

4

ID
C

7

ID
C

8

S

H

Temporal horn/strobe
and G1M module

10 k
EOLR

Temporal
horn/strobe

Normal Active

10 k
EOLR

S

H

ZONE1

ZONE 2

NAC 6
Device type: Audible
Label: Zone_2_Horns

NAC 5
Device type: Visible
Label: Zone_2_Strobes

Figure 5-1: Typical 3-IDC8/4 card NAC wiring
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Figure 5-2 shows a Signature circuit, wired as Class A, and using
isolation modules or bases for each IDC and NAC.

IM

IM

SIGA B+
SIGA B–
SIGA A+
SIGA A–

Class A
(required)

Isolater
base

Isolater
base

IPHS

IPHS

270

270

CC1

CC1

CR

CR

IPHS

IPHS

AUX riser

AUX riser

Notification
zone 1

Notification
zone 2

Temporal
horn/strobe

Temporal
horn/strobe

Sync
module

Sync
module

Figure 5-2: Signature wiring for notification circuit signal synchronization

Figure 5-3 Shows two NACs on a Signature data circuit. Each
NAC is controlled by a SIGA-CC1S module, one for audible
appliances, and one for visible appliances.

As in Figure 5-1, this configuration allows the audible appliances
to be silenced independently of the visible appliances. This
operation is optional, and may or may not be required for your
project.

The SIGA-CC1S modules provide signal synchronization for
both NACs.
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Figure 5-3: Typical SIGA-CC1S NAC wiring
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Figure 5-4 shows a single SIGA-CC1 switching an NAC on or
off. The G1M module provides signal synchronization for the
temporal horn/strobe appliances.

As in earlier examples, this circuit allows for independent
silencing of the audible appliances. This operation is provided by
the SIGA-CR module, which opens or closes the circuit between
S+ and H+ on the G1M module. In this case, however, you must
program the operation of the SIGA-CR. The project settings for
signal silence operation will not determine the operation of the
audible appliances in this NAC.

Note also, that this application could be implemented with a
SIGA-CC1S module. The SIGA-CC1S provides signal
synchronization compatible with the operation of the G1M
module.

The advantage to using a SIGA-CC1S module is that the NAC
would then be synchronized with other NACs on the Signature
data circuit.
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Figure 5-4: Typical SIGA-CC1 NAC wiring
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Figure 5-5 shows an auxiliary/booster power supply being used
to power the NAC, to provide synchronization, and to provide
horn silence capability. Because the auxiliary/booster supply has
the ability to silence the horn circuit, this application can be
created using only the Signature loop wiring.

The SIGA-CT1 module monitors the power supply for AC
failure. The SIGA-CR module signals the power supply to turn
the horns on or off. The SIGA-CC1 module signals the power
supply when the system goes into alarm, turning the NAC on.

Note that the power supply can only synchronize the notification
appliances to which it is connected. If you need to synchronize
several similar NACs on the same Signature loop, you can use a
SIGA-CC1S module in place of the SIGA-CC1.

Page 328 of 1859

O & M Manual TRAIN - 328



Installation

EST3 Installation and Service Manual 5.15

7
8

1
2

3
4

6
7

8

1
2

3
4

1
2

3
4

5
6

7
8

9
10

IN IN

A
ux

ili
ar

y/
bo

os
te

r
su

pp
ly

[4
]

C
O

M

O
U

T

C
O

M

O
U

T

S
en

se
2

N
O

C
O

M

N
C

20
0

m
A

A
U

X

47
k

E
O

LR [3
]

A
ct

iv
e

N
or

m
al

D
at

a
O

ut
(

)
D

at
a

O
ut

(
)

To ne
xt

de
vi

ce

D
at

a
In

(
)

D
at

a
In

(
)

Fr
om

pr
ev

io
us

de
vi

ce

N
ot

su
pe

rv
is

ed

M
od

el
:C

T1
D

ev
ic

e
ty

pe
:A

C
P

ow
er

P
er

so
na

lit
y:

(3
)A

ct
iv

e
B

Te
xt

1:
R

E
M

O
TE

_S
U

P
P

LY
Te

xt
2:

A
C

_F
A

IL
U

R
E

M
od

el
:C

C
1

or
C

C
1S

[5
]

D
ev

ic
e

ty
pe

:V
is

ib
le

P
er

so
na

lit
y:

(5
)R

is
er

S
el

ec
to

r
Te

xt
1:

R
E

M
O

TE
_S

U
P

P
LY

Te
xt

2:
H

R
N

S
_&

_S
TR

O
B

E
S

N
.O

.

C
.

O
R

G

B
LU

W
H

T

R
E

D

0V 24

PA
M

-1
[2

]

47
k

E
O

LR
[3

]

M
od

el
:C

R
D

ev
ic

e
ty

pe
:

N
S

C
om

m
on

A
la

rm
O

ut
pu

t
P

er
so

na
lit

y:
(8

)D
ry

C
on

ta
ct

Te
xt

1:
R

E
M

O
TE

_S
U

P
P

LY
Te

xt
2:

H
O

R
N

_S
IL

E
N

C
E

N
ot

es
1.

A
ll

w
iri

ng
is

su
pe

rv
is

ed
an

d
po

w
er

-
lim

ite
d

un
le

ss
ot

he
rw

is
e

no
te

d

[2
]

In
st

al
la

PA
M

-1
or

eq
ui

va
le

nt
lis

te
d

re
la

y
on

ly
w

he
n

yo
u

ar
e

re
qu

ire
d

to
su

pe
rv

is
e

th
e

20
0

m
A

A
U

X
ci

rc
ui

tw
iri

ng

[3
]

U
se

pa
rt

nu
m

be
rE

O
L-

47

[4
]

C
on

fig
ur

e
S

en
se

1
an

d
S

en
se

2
op

er
at

io
n

fo
rG

en
es

is
M

as
te

rm
od

e
an

d
N

A
C

op
er

at
io

n
fo

rC
on

tin
uo

us
.S

ee
th

e
au

xi
lia

ry
/b

oo
st

er
su

pp
ly

do
cu

m
en

ta
tio

n
fo

rd
et

ai
ls

.

[5
]

U
se

a
C

C
1S

if
yo

u
w

an
tt

o
m

ai
nt

ai
n

si
gn

al
sy

nc
hr

on
iz

at
io

n
ac

ro
ss

m
ul

tip
le

au
xi

lia
ry

/b
oo

st
er

su
pp

lie
s

on
th

e
sa

m
e

S
ig

na
tu

re
lo

op
.

S
en

se
1

Figure 5-5: Using an auxiliary/booster supply to provide horn silence capability with two wires
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Creating an initial startup version of the project database
Creating an initial startup version of the project database is
useful for:

• Assigning panel addresses when you bring up a system for
the first time

• Verifying the correct installation of the rail modules and
control/display modules

• Adjusting the gain on the 3-ASU and amplifier modules
installed in a cabinet

Follow these suggestions when creating an initial startup version
of the project database:

Only include the hardware configuration for each cabinet in the
system. Do not include any device loops in the database. These
should be installed after verifying the cabinet configuration. It is
also not necessary to configure any rail modules.

The easiest way to create an initial startup version of the project
database is to save the project under a different name using the
Save As command. Save the project as a different version after
you have defined the cabinet chassis configuration and added all
the rail modules for all the cabinets in the system. Using this
method eliminates doubling your workload by having to edit two
databases as you add cabinets to the system.

If the cabinet contains amplifiers and a 3-ASU, include the
following features in the initial startup version of the project
database:

• Program a control/display module toggle switch to send a
0.7 Vrms, 1 kHz tone to the amplifiers. Label the switch
1KHZ_TONE and add the following rule to the rules file:
[AMPLIFIER_SETUP]

SW '1KHZ_TONE':

 AMPON '*' TO 'Ch_Gen*',

 MSGON '1KHZ_TONE' TO 'Ch_Gen*';

• Record a message in the 3-ASU database labeled
1KHZ_TONE. Import the Steady tone at 1kHz.wav file from
the EST3 Fire Alarm Support Tools CD-ROM into this
record.

Note: For firmware versions earlier than 1.5, copy the Steady
tone at 1kHz.wav file from the \Library\Sounds\FCCA directory
on the EST3 Fire Alarm Support Tools CD-ROM to a directory
on your hard drive that doesn’t contain any other files. You can
import the file from this directory.
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If a CDR-3 Zone Coder is installed and connected to the AUX
input on a 3-ASU, include the following features in the initial
startup version of the project database:

• Program a control/display module toggle switch that is to
turn on the amplifiers and select the Auxiliary channel.
Label the switch AUX_INPUT_ADJUST and add the
following rule to the rules file:
[3-ASU_AUX_INPUT_SETUP]

SW 'AUX_INPUT_ADJ':

 AMPON '*' TO 'Ch_Aux*';
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System installation sequence
Follow these general instructions when installing a panel as part
of an EST3 system. Refer to the installation sheets that came
with the product for specific instructions. The EST3 Installation
Sheets book contains copies of the installation sheets.

1. Install the equipment enclosure backbox at the required
location and pull all the required conductors through the
conduit into the backbox.

2. Verify the field wiring. Refer to Table 5-3.

3. Install the chassis assemblies that go into the panel.

4. Install the primary and booster power supplies.

5. Install all rail modules and control / display modules in their
required locations.

6. Apply power to the panel. Refer to the topic “Cabinet power-
up procedure” in Chapter 6.

7. Download an initial startup version of the CPU database, and
clear panel troubles. See the topic “Creating an initial startup
version of the project database,” later in this chapter.

8. Connect field wiring and clear any field wiring problems.

9. Download the final applications program. Refer to Chapter
6, “Power-up and testing.”

10. Disconnect the SDU from the panel.

11. Verify proper operation. Refer to the topic “Detector, input
module, and output module testing” in Chapter 6.

12. Fill out a Certificate of Completion for the system. Example
forms are included in Chapter 5.
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Preliminary field wiring testing
We recommend that you test all circuits before they are
connected to the control equipment. Table 5-3 indicates the
recommended tests and acceptable test results.

Note: Individual devices are not checked as part of these tests.
All equipment installed on field circuits must be individually
tested to ensure proper operation when the system running.

Table 5-3: Field wiring tests

Circuit type Test

DC notification appliance
circuit

1. Measure the resistance between conductors. The circuit
resistance should be infinite if no devices are installed on the
circuit. The circuit resistance should be approximately 15 k
when the polarized notification appliances and the end-of-line
resistor are correctly installed.

2. Reverse the meter leads. The circuit resistance between
conductors should read approximately 10  to 20 . If the
resistance reading is still approximately the same value
when the meter leads are reversed, one or more polarized
devices are installed incorrectly.

3. Measure the resistance between each conductor and earth
ground. The resistance should be infinite.

Audio notification appliance
circuit

1. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are installed on the circuit. The circuit resistance
should be approximately 15 k  when the polarized
notification appliances and the end-of-line resistor are
correctly installed.

2. Reverse the meter leads. The circuit resistance between
conductors should still read approximately 15 k .

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.

Signature data circuits 1. With field wiring disconnected, verify the continuity of each
conductor. Each conductor should measure less than 38 .

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are connected to the circuit. The circuit resistance
between conductors should be between approximately 18
k  (250 devices) and 4.5 M  (1 device) when devices are
installed.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.
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Table 5-3: Field wiring tests

Circuit type Test

Addressable analog circuits 1. Verify the continuity of each conductor. Each conductor
should measure less than 50 .

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are connected to the circuit.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.

Traditional initiating device
circuits

1. Verify the continuity of each conductor.

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are connected to the circuit. The circuit resistance
between conductors should be approximately 4.7 k  when
devices are installed.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.

Telephone riser circuit 1. Verify the continuity of each conductor. Each conductor
should measure between 0 and 25 .

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are installed on the circuit. The circuit resistance
between conductors should be approximately 15 k  with
SIGA-CC1 Single Input Signal Modules and the end-of-line
resistor correctly installed.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.

RS-485 communication circuits EST3 uses RS485 circuits for the:

• Network data riser
• Network audio riser
• SAC bus

1. Verify the continuity of each conductor. Each conductor
should measure between 0 and 50 .

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite if no
devices are connected to the circuit. The circuit resistance
between conductors should be approximately 50  when
devices are installed.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.
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Table 5-3: Field wiring tests

Circuit type Test

RS-232 Communication
Circuits

With both ends of the circuit disconnected:

1. Verify the continuity of each conductor. Each conductor
should measure between 0 and 25 .

2. Measure the resistance between conductors. The circuit
resistance between conductors should be infinite.

3. Measure the resistance between each conductor and earth
ground. The circuit resistance between a conductors and
earth ground should be infinite.

Earth Ground 1. Measure the resistance between the earth ground terminal
and a convenient water pipe or electrical conduit. The circuit
resistance should be less than 0.1
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Chassis installation in EIA 19-inch racks
Each 3-CHAS7 chassis or 3-ASU(/FT) Audio Source Unit
requires 12 inches (30.48 cm) of vertical rack space. 3/4 inch
(1.9 cm) blank plates are required at the top of the upper chassis
and the bottom of the lower chassis. A 1-1/2 inch (3.81 cm)
blank plate is required between each chassis.

12 In
(30.48 cm)

12 In
(30.48 cm)

12 In
(30.48 cm)

[RACKSPAC.CDR]
3/4 In (1.9 cm) BLANK PLATE

3/4 In (1.9 cm) BLANK PLATE

1 1/2 In (3.81 cm) BLANK PLATE

1 1/2 In (3.81 cm) BLANK PLATE

Chassis 1

Chassis 2

Chassis 3

Figure 5-6: Rack-mounted chassis
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ATCK Attack Kit for cabinets
EST3 supports several UL1635 certification installations. Each
of these requires that an ATCK Attack Kit be attached to an
RCC7R series control panel cabinet. The kit provides a two-
minute attack delay time.

The ATCK kit lets you replace the standard, hinged outer door
with a box cover that has no window. The cover attaches to the
backbox sides using sheet metal screws and four locks.

The kit also includes special knockout locks that secure the
unused knockout holes.

Follow the instructions shipped with the kit. In general, you’ll
need to:

1. Discard the standard door included with the cabinet.

2. For older cabinets, use the ATCK cover as a template to
mark and drill screw holes. (New cabinets include the
correct screw holes.)

3. Remove any unused knockouts and insert knockout locks.

4. Use the screws provided to attach the new cover.
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Local rail module installation
Please refer to the installation sheet that came with the product
for installation instructions.

Equipment locations within a chassis are referred to as rail slots.
Figure 5-7 indicates the rail slot numbers for the various cabinet
sizes available in the EST3 product line. The CPU module must
always occupy rail slots 1 and 2. The primary power supply
monitor module should occupy rail slot 3.

Figure 5-7: Local rail module slot identification

A 3-ASU Audio Source Unit occupies the first three slots on its
chassis, and is identified using the lowest slot number of the
three. When a Firefighters Telephone Control Unit is supplied as
part of the 3-ASU/FT, the telephone control unit occupies the
last four slots on the chassis, and is identified as the fourth slot
number (11 or 18) on the chassis.

Connect the DC power cable (P/N 250187) to connector P2 on
the power supply. For the 3-PPS Primary Power Supply, connect
the 16-pin data ribbon cable (P/N 250188); (Booster = P/N
250189) to connector P3 on the power supply. For 3-BPS
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Booster Power Supplies, connect a 14-pin data ribbon cable (P/N
250189) to connector P3 on the power supply. Route both cables
up through the rails for later connection to the power
supply/booster monitor module.

• Install any local rail module option cards required by your
application. Option cards should be firmly seated in their
connectors, and then secured to the rail module by pressing
the snap rivet fastener.

• If a control/display module is required by your application,
place the display in the recess on the front of the module.
Secure the display with the four supplied plastic rivets.
Install the display ribbon cable (P/N 250186) between the
display’s connector and the module’s display connector. If
no display is required, insert the blank plate supplied with
the module.

• Locate the required rail slot positions on the rail chassis.
Remember, the module location must match the location
entered in the System Definition Utility program.

• Position the module so that any option card(s) rests in the
card guides slot. Push the module toward the rails, sliding
the daughter card into the slot.

• When the four alignment pins match up with the guide holes
in the module, push the module in to firmly seat the module
on the rail connectors.

• Push in the snap rivets to lock the module on to the rail.

• Plug in terminal strips can be removed from LRMs to
facilitate field wiring.

• Close the module display door. Latch the door by sliding the
upper latch down and the lower latch up.

Note: If there are empty rail spaces in a cabinet, you should
consider installing 3-LRMF blank modules to fill up the spaces.
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3-MODCOM Modem Communicator module

Features
The 3-MODCOM Modem Communicator is a local rail module
that supports telephone line communication. It combines the
functions of a dialer and modem in a single module.

The module has two eight-position modular jacks for connecting
to telephone lines. It includes two red LEDs (DS1 and DS2) to
annunciate line ringing and data exchange. The module accepts a
control / display layer and has provision for a future expansion
module.

A nonvolatile, flash memory chip stores customization data that
includes account information, user identifiers, telephone
numbers, and other dialing details.

The 3-MODCOMP is identical to the 3-MODCOM, but supports
remote paging using the Telocator Alphanumeric Protocol
(TAP). The 3-MODCOMP remote paging feature is
supplemental and is not supervised.

Both versions of the module are equipped with a modem that is
Bell 103 and V.32bis compliant. The modem includes support
for these protocols:

• Contact ID
• SIA DCS
• SIA P2 (3/1 pulse format)
• SIA P3 (4/2 pulse format)
• TAP (3-MODCOMP only)

Several 3-MODCOMs (up to ten) can be installed in a network
for increased reliability. These can be configured to provide
dynamic failover operation.

You can program the 3-MODCOM in any of the following
configurations:

• One-line dialer
• Two-line dialer
• Modem
• Modem and one-line dialer
• Modem and two-line dialer

The dialer circuit is compatible with pulse dialing or touch-tone
(DTMF) dialing. The module can be configured to detect and
answer any of these ring types:

• Any ring
• Normal ring
• Distinct ring 2 (type II)
• Distinct ring 3 (type III)

Page 340 of 1859

O & M Manual TRAIN - 340



Installation

EST3 Installation and Service Manual 5.27

Note: Only Line 1 can be used to receive incoming calls.

Using the 3-MODCOM, messages can be sent to a central
monitoring station (CMS) or received from remote computers.

When reporting to a CMS, alarm, trouble, and supervisory status
data are transmitted as they occur. Each message identifies the
point (or device or circuit) that is involved.

The 3-MODCOM can receive data from two programs: the
Access Control Database program (ACDB) or the Keypad
Display Configuration program (KDC).

ACDB and KDC information is downloaded on demand from
remote computers. This lets the end users create and maintain
their own security and access control databases.

Functions

Configuration

You create the required configuration data using the 3-SDU and
download this data to the module using standard programming
procedures. The data is stored in the nonvolatile memory of the
3-MODCOM.

Configuration data determines the setup of the 3-MODCOM,
defines the line properties, the receiver attributes, and the
account parameters. This data includes transmission details, such
as telephone numbers and dialing options.

Some reference data relating to user access control and security
systems is downloaded from the ACDB or KDC programs and
stored in the 3-MODCOM.

Point transmission

Using enhanced communication protocols, the 3-MODCOM
module is capable of transmitting data that identifies the specific
device (or circuit) and event status, as reported by the CPU. This
capability is known as point transmission because each and
every device (or circuit) that goes into alarm or trouble, or is
restored, can be reported by order of occurrence and priority.

Receiving user data

In addition to transmitting device data, the 3-MODCOM module
can receive user data from remote computers. In this mode, the
module receives access control or security database information
from one or more end users. This data establishes the operating
characteristics of the user’s security and access control system as
well as the various access options and PIN numbers. All
downloaded data is received over the telephone lines.
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The remote programs, ACDB and KDC, use passwords defined
during 3-SDU programming to gain access to the 3-MODCOM.

At the start of the downloading process, a connection is
established between the modem portion of the 3-MODCOM
module and the ACDB or KDC program. Connection is over the
telephone network.

The 3-MODCOM module receives data and transfers it to the
CPU. The data is then routed via the 3-SAC to the CRC and
KPDISP modules on the SAC bus. The data is stored in the
nonvolatile flash memory chips of these devices.

Monitoring and diagnostics

Each line has a voltage monitor for detecting loss of telephone
line during on-hook condition, and a current monitor for
detecting the loss of telephone line and telephone line usage
during off-hook conditions. Optical coupler circuits are used for
these monitors.

Two red LEDs (DS1 and DS2) annunciate line ringing, in use,
and fault conditions. States and explanations for DS1 and DS2
are given in the “Service and troubleshooting” chapter.

Equipment

3-MODCOM – Modem Communicator

The 3-MODCOM connects the EST3 system to the switched
telephone network. The 3-MODCOM module is a single rail
module with two eight-position modular jacks for connecting
two loop-start lines. The 3-MODCOM module provides a
control / display layer and space for a future expansion insert
card.

The 3-MODCOM can support 255 accounts. It can communicate
with 80 receivers in any of the following protocols:

• Contact ID
• SIA DCS
• SIA P2 (3/1 Pulse Format)
• SIA P3 (4/2 Pulse Format)

The 3-MODCOM is supplied with two seven-foot cables (P/N
360137). These are eight-conductor, flat telephone cables, with
eight-position modular plugs on both ends. One end of the cable
plugs into the 3-MODCOM. The other end plugs into an RJ-31X
jack.

You must obtain the RJ-31X jack locally, and wire it to the
telephone lines as indicated on the 3-MODCOM installation
sheet.
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3-MODCOMP – Modem Communicator with Paging

The 3-MODCOMP is identical to the 3-MODCOM except for
the inclusion of the TAP paging protocol. The end user must
subscribe to a TAP-compatible alphanumeric paging service.

Depending on the paging service provider, the TAP message can
be broadcast via radio to a pager, converted to an e-mail, or
faxed to an end user.

The module is supplied with two seven-foot cables (P/N 360137)
for connecting the 3-MODCOMP to an RJ-31 jack. You must
obtain the RJ-31X jack locally, and wire it to the telephone lines
as indicated on the 3-MODCOM installation sheet.

RJ-31X jack – telephone company jack

An RJ-31X jack must be used to connect each line of the
3-MODCOM to the switched telephone network. One jack is
required for each telephone line.

The jack is an eight-position jack with a special jumper between
terminals 1 and 4 and 5 and 8. This jumper is in effect when the
plug is removed from the jack.

Removing the plug re-establishes connection to the premises
telephones. Inserting the plug opens the jumper and connects the
3-MODCOM, which provides a series connection to the
telephones.

Refer to the 3-MODCOM installation sheet for a diagram of the
jack wiring.

Note: Failure to use an RJ-31X jack violates FCC and NFPA
regulations. A telephone connected directly to the incoming
telephone line without the proper use of the RJ-31X jack will
cause a telephone company trouble when used and possibly
prevent the dialer from getting through to the CMS receiver in an
emergency.

Configuration options
3-MODCOM and 3-MODCOMP can be configured as:

• One-line dialer
• Two-line dialer
• Modem
• Modem and one-line dialer
• Modem and two-line dialer

For UL listed or FM approved installations, you must configure
the 3-MODCOM as a two-line dialer, and both lines must have
supervision (line-cut detection) selected.

The 3-MODCOM operates in accordance with programmed
instructions. Details of items such as telephone numbers, dialing
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details, activation of a dialer test signal, etc., are all a part of the
information that is downloaded into the nonvolatile memory of
the 3-MODCOM by the SDU.

The 3-MODCOM electronically dials receivers in the central
monitoring station (CMS) using either pulse or tone dialing, as
specified during configuration. The module dials the stored CMS
telephone number using the same digits that would be used if a
person were dialing from the premises with an ordinary
telephone.

Each time the 3-MODCOM sends test messages to the CMS, it
indicates whether the system is in a normal or abnormal state.
You can select which system states (such as alarm, trouble, or
monitor) represent an abnormal condition. This prevents the 3-
MODCOM from reporting an abnormal condition when the
system is in a state that occurs frequently as part of normal
system operation.

There are provisions for programming a periodic test
transmission to the CMS station on a one-minute to 45-day basis.
A daily test signal is primarily intended for certified installations,
and is mandatory for all fire alarm installations.

The 3-MODCOM sends messages in order of their priority.
Messages may include device and user ID information regarding
events, such as openings, closings, alarms, and tamper or trouble
events. The module waits for acknowledgement that each
message sent has been received. .Where necessary, the 3-
MODCOM can be configured to begin dialing without waiting
for a dial tone. This option is used in areas where the telephone
line has an absent or erratic dial tone.

Failover operation
You can create dynamic failover operation for 3-MODCOMs.
By dynamic failover we mean that in the event of a
communication failure or device trouble, the system switches
from accounts on one 3-MODCOM to matching accounts on
another 3-MODCOM.

Failover operation results in a system that is resistant to trouble
arising from telephone lines, 3-MODCOMs, or the CPU module.
The operation can be limited to a single panel, or can span two or
more panels anywhere in a network.

In systems with a single 3-MODCOM you can include a second
3-MODCOM that acts as a redundant unit. In systems with two
or more 3-MODCOMs, you can program the system so that the
units back up each other, while still handling their normal traffic.

Failover operates by enabling and disabling various accounts
defined for the project. On detection of a fault or trouble, project

Page 344 of 1859

O & M Manual TRAIN - 344



Installation

EST3 Installation and Service Manual 5.31

rules disable accounts on the failed 3-MODCOM and enable
matching accounts on the backup 3-MODCOM.

When a 3-MODCOM acts as a backup it still provides line
supervision. Only the backup accounts are disabled. Further,
backup units should conduct their own dialer tests, using unique
accounts that identify the 3-MODCOM. Even when not in use, a
backup unit should generate a trouble event if it cannot contact
the assigned receiver.

Because of the way rules are processed, when the primary
3-MODCOM comes out of trouble, the accounts are
automatically switched back to their normal state. Messages
already queued for transmission in the backup unit will still be
sent, even after backup accounts are disabled. Only new
messages will be routed differently. This means that device
activation and restoral messages sent to the CMS will still be
properly paired.

Failover operation is created by specific configuration and
programming steps. These are outlined below.

Configuration requirements

• For each primary 3-MODCOM add (or select) a backup
3-MODCOM in the same panel or in a different panel
according to the scope of failover operation you need

• Configure the primary and backup 3-MODCOMs identically
except for their labels and the labels of the accounts

• Label the accounts so that it’s easy to recognize the
3-MODCOM in which they are used

• Make sure each 3-MODCOM uses a unique account for
dialer tests

Programming requirements

• Create message rules that send identical messages to both
accounts

• On system startup, disable the accounts on the backup
3-MODCOM

• On activation of a panel comm fault, line fault, or LRM
comm fault, disable the primary accounts and enable the
backup accounts

ACDB requirements

Additional steps are required when the project includes reporting
to a CMS that requires translation from a Cardholder ID to a
cardholder name. In this situation, the ACDB user must enter a
User ID (name) for both CMS Accounts (the primary and backup
accounts).
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These entries are made on the System tab of the Cardholder tab.
The ACDB user should enter a User ID for each CMS Account.

Compatibility

EST3 versions

The 3-MODCOM Module will operate with EST3 Version. 3.0
or above. Do not use this communication module with earlier
versions.

Receiver compatibility

Refer to the EST3 ULI/ULC Compatibility Lists (P/N 3100427),
for a list of compatible receivers.

Transmission protocols
The 3-MODCOM is capable of transmitting messages in five
formats, or protocols:

• Contact ID
• SIA DCS
• SIA P2 (3/1 Pulse Format)
• SIA P3 (4/2 Pulse Format)
• TAP (3-MODCOMP only)

All formats consist of short, predefined messages. Most contain
several parameters, some of which are optional. Check with your
dialer receiver and central monitoring station software provider
for the exact structure they require.

When programming transmissions, remember that device
messages require two separate send commands, one for
activation, and one for restoration.

Contact ID: numeric messages with several parameters including
event code, partition, and device or user. The format is:

[EventCode] [Partition] [DeviceNumber | User]

SIA DCS: ASCII text messages that include a number of
optional parameters, including time, date, user, partition, and
device. The format is:

[Date] [Time] [UserID] AlarmCode [Device | User | Partition]

SIA P2 (3/1): numeric messages that consist of four digits. These
contain the account number (three digits) and the alarm code
(one digit). The format is:

AccountNumber AlarmCode

The is no standard assignment of alarm codes and meanings.
Obtain the codes used by your CMS.
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SIA P3 (4/2): numeric messages that contain two numbers and
no other parameters. The format is:

EventCode

TAP: consists of two fields separated by a carriage return (CR).
The first field is the User ID. The second field is the text
message that will be displayed on an alphanumeric pager.
Message length, including User ID and CR is 60 characters. The
format is:

User [CR] Message [Location]

No standards describe the content of the message. Typically,
you'll use the device location message, as displayed on the LCD
module. Check with your paging service provider to ensure they
accept the TAP protocol and determine any message limitations.

Transmission process
The 3-MODCOM includes features that provide an appreciable
level of transmission integrity. Multiple telephone lines and
multiple telephone numbers help to ensure that a call to the
receiver gets through. The 3-MODCOM module sequences
through the following basic steps to contact the central
monitoring station receiver.

1. The 3-MODCOM seizes one of the telephone lines and puts
the line on-hook for a minimum of three seconds.

This cuts off any ongoing call and disconnects the line from
any telephone or dialing devices that are connected
downstream.

Note: The module tries to select an unused line for its first
two attempts.

2. The 3-MODCOM takes the line off-hook and waits for a dial
tone.

LED DS1 or DS2 lights steadily.

If a dial tone is not received by the configured time, the
module goes on-hook, increments the attempt counter, and
continues to alternate lines and numbers until a dial tone is
acquired.

If the 3-MODCOM is configured with two telephone
numbers and only one telephone line, it will make four
attempts using the first telephone number, then four attempts
using the second telephone number. This alternation of
telephone numbers continues as needed until a connection is
made or the configured number of dial attempts have been
made.
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Note: In areas where the telephone system has no dial tone,
or where the dial tone is erratic, you can set the 3-
MODCOM to dial without waiting for a dial tone. This is
called blind call dialing

3. The 3-MODCOM dials the CMS using the programmed
dialing mode and telephone number.

4. The 3-MODCOM waits for a handshake message from the
CMS indicating that a connection has been established.

If a handshake is not received within 40 seconds the module
puts the telephone line on-hook and waits for the configured
period.

After the wait, steps 2 through 4 are repeated. If the module
is still unable to contact the receiver it seizes the other
telephone line.

The module repeats two attempts on the other telephone line.
If still unable to contact the receiver it switches back to the
first telephone line and attempts to contact the receiver using
the secondary telephone number.

If still unable to contact the receiver the module continues to
alternate lines and numbers until the configured maximum
number of attempts have been reached.

If the maximum number of attempts is reached, the module
sends a trouble message to the CPU.

The 3-MODCOM retries the full number of attempts if
another event is activated or make one attempt if a
configured period (Wait Time Between Attempts) expires.

5. When the call is completed, ringing is detected by the CMS
dialer-receiver (DACR). The DACR goes off-hook and
transmits a handshake.

6. If the handshake matches the desired transmit format, the
3-MODCOM transmits, in the specified format, all premises
event data.

LED DS1 or DS2 flashes rapidly to indicate data is being
transmitted.

7. The 3-MODCOM waits for an acknowledgement and a
shutdown signal from the CMS receiver, then puts the line
on-hook, ending the call.

LED DS1 or DS2 extinguishes.
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Programming considerations

Accounts and receivers

In addition to the general operating characteristics of the
3-MODCOM, you’ll need to specify each account and receiver
used by the system. You may want to gather this information
before you begin using the SDU.

A receiver is a destination for a 3-MODCOM call to a CMS.
Typically, a CMS will have many receivers in operation, each
capable of receiving multiple calls. The CMS will determine
which receiver you should use for each account. For
configuration purposes, here’s what you’ll need to specify about
the receiver:

• Label
• Description
• Primary telephone number
• Secondary telephone number
• Protocol to use
• Maximum number of dial attempts
• Wait time between dial attempts

An account links a specific end user to a specific receiver. Each
message sent from the 3-MODCOM includes an account number
assigned by the CMS. This identifies the user site sending the
message and the receiver to which the message is sent. For each
account you’ll need to define:

• Label
• Description
• Receiver to use
• Account number (as assigned by the CMS)
• Dialing test interval and time of day

Several accounts may use the same receiver, but each account is
assigned to only one receiver.

Events and commands

One event and two commands are particularly important when
you create SDU rules for the 3-MODCOM. These are:
activation, activate, and send.

Security and access control devices do not send event messages
to the CPU. Rather, they send requests to execute predefined
command lists. You need to define the command lists and assign
the correct command list for each security or access control
event.

Activation: an event that lets you define a command list.

Activate: a command that lets you execute a command list in a
rule.
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Send: a command that sends a message to a CMS through the
3-MODCOM.

Installation

Caution: Prior to installation, remove power from the rail.

To install the 3-MODCOM, you’ll need to follow these general
steps:

1. Arrange suitable telephone company lines and services.

2. Install the 3-MODCOM on the rail.

3. Connect the 3-MODCOM to the telephone company lines.

4. Download configuration data from the 3-SDU.

5. Make test transmissions to verify proper operation.

Requirements for telephone lines

3-MODCOM dialers can be used for most applications that use
telephone lines, the exceptions being:

• The central station telephone number cannot be dialed
directly (using access numbers and area code where
necessary) without operator interception of the call

• Multiparty service (a party line) exists

• Operator assistance is required to complete a telephone call
and a foreign exchange cannot be introduced

• Connection is not established within 38 seconds following
completion of dialing

The 3-MODCOM dialer circuit is compatible with any switched
telephone network that employs direct dialing (local) and Direct
Distance Dialing (DDD), without operator interception of the
call.

Operator interception occurs in some areas where message
billing is not completely automatic. Where operator interception
is involved, you must obtain a foreign exchange (FX) connection
must from the central station exchange to the exchange serving
the customer. The FX provides a local number for calling the
central station without toll billing. A WATS or ground-start line
connection must not be used for this purpose because the line
cannot be supervised.

The 3-MODCOM includes a feature that prevents jamming by
an incoming telephone call. The feature is based on a telephone
service option referred to as called party disconnect. This option
lets the receiver of a call disconnect by hanging up the telephone
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for a period of time, even if the caller stays on the line. The time
required for disconnect varies in different areas, but is usually
between 18 and 90 seconds. Called party disconnect is available
in most areas. To determine whether called party disconnect
control is available in the area to be served, consult the local
telephone company.

In areas not having called party disconnect, the 3-MODCOM
module is vulnerable to jamming by an incoming call. To
minimize the possibility of jamming, we recommend that the
customer order a separate, unlisted number for exclusive use of
the 3-MODCOM module. The customer should keep this
number confidential. In the case of the two-line dialer, two
premises telephone numbers would have to be busied by
incoming calls to jam the system.

Progressive anti-jamming measures would entail the use of one
unlisted telephone number, or two unlisted numbers for
maximum dialer integrity.

The 3-MODCOM must be connected to the incoming line ahead
of all connected equipment on that line, but just behind the
demarcation block. This puts the control unit telephone
connection in series, assuring that all telephones, answering
machines, and FAX machines are disconnected during dial-out
to the CMS. This requirement is necessary so the 3-MODCOM
dialer circuit can seize the line for its exclusive use in the event
of an alarm.

Do not use a telephone line that is considered essential for
conducting business at the site. Use a separate line for the
3-MODCOM. The dialer must be the first connection in line, and
it seizes the line and disconnects all other equipment when
making a call.

If the incoming lines to the protected premises involve a rotary
telephone line arrangement, make the connection to the line
having the highest number. This will create the least interference
with business lines.

Note: If connection will be made to a telephone company line
that is also used for normal business purposes, advise customer
that the telephone service will be disrupted for a few minutes
during the connection period.

In areas where the telephone company requires that their own
connector block be installed, it should be wired as per the USOC
RJ-31X or RJ-38X configuration. (The RJ-38X configuration is
identical to RJ-31X except for a jumper between 2 and 7 which
is used in some residential applications but is not used by the
3-MODCOM.)
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When the 3-MODCOM is configured as a two-line dialer
module, two incoming lines must be used and connections must
be made to each line.

Installing the 3-MODCOM module

Make sure that panel power is off, then proceed as follows,

1. Use an antistatic wrist strap to ground yourself to an
unpainted part of the cabinet.

2. Carefully remove the 3-MODCOM from the antistatic bag in
which the module is packed. Always handle it by the edges
or by the plastic door.

3. Place the bag on a flat work surface, then place the module,
connector side up, on the empty bag.

 Check for shipping damage. Orient the module so the two
eight-position modular telephone jacks are on the top.

4. If a control / display module is needed, remove the blank
front plate and attach the ribbon cable to the front of the
3-MODCOM board.

5. Refer to the SDU cabinet report to determine the proper
location for the module, then plug the module into the rail.

 Be careful to align the module and rail sockets so that the
pins are in the proper holes and that seat the module firmly.

6. Fasten the module in place with the push-pins.

7. Restore power to the panel.

8. Install wiring to module as described on the 3-MODCOM
installation sheet.

Connecting the 3-MODCOM to a telephone line

Plug one end of the supplied telephone connecting cord (P/N
3601370) into the telephone company line jack on the
3-MODCOM.

Do not plug the other end into the RJ-31X jack until you are
ready to test the system. This prevents unnecessary interference
with other equipment connect to the line downstream.

When you are ready for final connections and testing, use the
telephone company line jacks as follows:
Line 1 jack Line 2 jack

Single-line dialer Second line of 2-line dialer
Incoming modem line

For the installation of a fire alarm system in compliance with
NFPA 72, the 3-MODCOM must be connected to loop-start
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telephone lines. If the site has ground-start lines, two separate
loop-start lines must be installed for the dialer.

To determine the type of telephone company line, disconnect the
line pair and connect the lines to a test meter.

If the line is equipped for loop-start, the meter should read 48 to
52 Vdc between the lines.

If the line is equipped for ground-start, the meter will read 0 Vdc
between the lines, 48 to 52 Vdc between one line and ground,
and 0 Vdc between the other line and ground.

Note: AT&T Horizon PBX systems and some Type 75 systems
are of the loop-start type. AT&T Dimension PBX systems and
other Type 75 systems are equipped for ground-start.

If this installation is for a certified fire alarm system or a burglar
alarm system in compliance with NFPA 72, the telephone
company line must be of the called party disconnect type (also
called timed-release disconnect). This feature permits the
communication module to seize the line and dial out, even when
the telephone company line is in use.

To determine the whether the telephone line supports called
party disconnect

1. Have someone telephone the premises from the outside.

2. Hang up the telephone that received the call, but have the
individual who placed the call remain on the line.

3. After 40 seconds, pick up the called telephone again.

• If you are no longer connected to the caller
• If the caller is still on the line

Loading configuration data

After installing the 3-MODCOM, use the SDU network
downloading process to load the configuration data for the
3-MODCOM.

The SDU provides a report that lists all CMS codes that can be
transmitted from the 3-MODCOM. Give this report to the
appropriate CMS.

Testing transmission

After the CMS has programmed the central monitoring database,
perform transmission tests as required by the AHJ and CMS.

Note: Transmission failures are latched at the panel. This means
that you must reset the panel in order to clear them.
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3-SAC Security Access Control module

Product description
The 3-SAC is a high-speed RS-485 module used to support Card
Reader Controller modules and Keypad Display modules. Events
are passed to the 3-SAC module, then passed to the CPU for
alarm processing.

The 3-SAC has two sets of circuit terminals, and is capable of
Class A or Class B configuration. Each Class B circuit can
handle 31 devices, for a total of 62 devices per module. Class A
circuits can handle 30 devices total.

SAC bus
The 3-SAC Security Access Control module supports the SAC
bus, an RS-485 communication line. When properly constructed,
the SAC bus runs over longer distances, supports more drops,
and is more immune to noise than an RS-232 line.

The SAC bus consists of two lines:

• SAC bus +
• SAC bus –

Recommended cabling
Since our security and access control devices require 24 Vdc, we
suggest that you always use a four-wire cable for the SAC bus
and a 24 Vdc power supply.

For the data wires we suggest unshielded, twisted pair, with
greater than 6 twists per foot, in 14 to 22 AWG (1.50 to 0.25 sq
mm).

For the power wires, we recommend 14 or 16 AWG.

Additional power supply wiring
When an additional power supply is required, you must connect
a circuit common point for correct operation. To establish a
circuit common, connect the –24 Vdc terminal on the additional
power supply to the –24 Vdc terminal of the last device. This
circuit common must be connected to the panel, to every device,
and to the circuit common point of any additional power
supplies.
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3-AADC1 Addressable Analog Driver Controller and IRC-3
When upgrading an IRC-3 system to EST3, the 3-AADC1
Addressable Analog Driver Controller module lets you use
existing IRC-3 system segments without rework.

The 3-AADC1 can be connected to an existing IRC-3 Remote
Zone Interface Module (RZB(V/N)12-6/3) or a Universal Input
Output Module (UIO-12).

The 3-AADC1 Addressable Analog Driver Controller module
provides one Class A or Class B loop. This loop becomes the
data communication line for the existing IRC-3 system.

The 3-AADC1 includes a line interface module (LIM) card. You
can also use the LIM card from an existing 3-AADC module by
installing it on a 3-AADC1-MB. The MB version is a local rail
module without a LIM card.

The audio features of the EST3 system can be connected to the
audio riser channels of the RZB module, or existing audio
equipment can be left in place.

Similarly, the EST3 system power supplies can provide 24 Vdc
power to the RZB or UIO cards, or existing power supplies can
be left in place.

Refer to the following installation sheets for wiring details:

• 3-AADC1 and 3-AADC1-MB Addressable Analog Driver
Controller Installation Sheet

• RZB(V/N)12-6/3 Remote Zone Interface Module Installation
Sheet

• UIO-12 Universal Input Output Module Installation Sheet
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AC power and DC battery wiring
Due to power-limited/nonpower-limited wiring separation
requirements, it is easier to route and wire the nonpower-limited
AC power and battery conductors before installing the LRMs in
the rails. Nonpower-limited wiring should be routed to the
chassis notches to the left and rear of the cabinet. Power-limited
wiring should be routed to the right and front of the cabinet.

WARNING: Do not energize power until instructed to do so!

1. Connect the AC power source to TB1, line, neutral, and
ground terminals on the 3-PPS/M Primary Power Supply
Heat Sink and the 3-BPS/M Booster Power Supply Heat
Sink(s). DO NOT ENERGIZE THE AC POWER SOURCE
AT THIS TIME!

2. Connect the positive battery lead to TB2-1 and the negative
battery lead to TB2-2. Each heat sink assembly must have its
own pair of 12 AWG (2.5 sq mm) wires going to the battery.
Do not connect the heat sinks assemblies together and run a
common wire to the battery! DO NOT TERMINATE THE
WIRES AT THE BATTERY AT THIS TIME.

WARNING: Do not connect batteries until instructed to do so!

Page 356 of 1859

O & M Manual TRAIN - 356



Installation

EST3 Installation and Service Manual 5.43

[3BCIN1.CDR]

CONTROL PANEL
CABINET

CONDUIT

JUMPER

8A FUSE
(P/N 46097-0110)

3-BPS(-230)

TB2

3-BPS(-230)

TB2

3-BPS(-230)

TB2

BATTERY
#1

BATTERY
#2

3-PPS(-230)
TEMP
SENS.

TB2

REMOTE BATTERY CABINET

Figure 5-8: Remote battery cabinet wiring

Note: A minimum of a 10Ah battery must be used in all systems
applications.
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Connecting auxiliary/booster power supplies
UL requires that you monitor secondary power sources for loss
of AC power. Upon loss of AC power, the control panel must
provide an audible and visible trouble signal. In addition, remote
station, central station, and proprietary-type protected premises
units must transmit a trouble signal off-premises after a one- to
three-hour delay.

To meet UL requirements you need to connect a SIGA-CC1 (or
SIGA-CC1S) and a SIGA-CT1 to the booster supply. The SIGA-
CC1 is used to activate the booster supply and to signal common
troubles. The SIGA-CT1 is used to signal booster supply AC
power failures.

Installation
Mount the SIGA-CC1 and SIGA-CT1 inside the booster supply
as described in the booster supply’s technical documentation and
wire them as shown in Figure 32.

Configuration

Booster supply

Set SW2-6 to ON. This configures the booster supply’s Trouble
relay to close only on loss of AC power. All other booster
troubles are signaled through the sense circuits.

Note: In Figure 32, the booster supply is configured so that
Sense 1 controls all four NACs. For DIP switch settings for this
and other booster supply configurations, refer to the booster
supply’s technical reference manual.

Signature modules

Configure the Signature modules as described below.

Module Properties

SIGA-CC1 Model = CC1
Device Type = CommonAlarmOutput
Personality = (5) Riser Selector
Text 1 = REMOTE_SUPPLY
Text 2 = SENSE_1

SIGA-CT1 Model = CT1
Device Type = ACFail
Personality = (3) Active B
Text 1 = REMOTE_SUPPLY
Text 2 = AC_FAILURE
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Figure 5-9: Typical booster power supply wiring
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Connecting the PT-1S impact printer
The PT-1S impact printer can be connected to an EST3 panel to
provide a hard copy printout of system status, active events,
panel reports, etc. The PT-1S is a 80-character line width,
freestanding printer that uses standard form feed paper.

LINE
FEED

FORM
FEED

TOP
SET

SELECT ALARM POWER PITCH MODE

SYSTEM PRINTER
PT1-P

[CPT1SX.CDR]

When connecting the PT-1S impact printer by itself:

• Configure the serial port as a Printer port type and set the
baud rate for the printer’s baud rate.

• Set printer switches SW1-1, -2, and -3 to OFF, ON, and ON,
respectively (8 bits, no parity).

When connecting the PT-1S impact printer to a serial port that is
shared with a CDR-3 Zone Coder:

• Use an IOP3A to connect both devices. Refer to the topic
“Connecting a CDR-3 Zone Coder for coded tone output”
later in this chapter.

• Configure the panel’s serial port as a CDR-3/Printer port
type and set the baud rate for the CDR-3’s baud rate.

• Set printer switches SW1-1, -2, and -3 to OFF, OFF, and
ON, respectively (8 bits, even parity). These are the factory
settings.

• Set printer switches SW2-1, -2, and -3 to match the baud rate
set on the CDR-3 zone coder.

PT-1S Printer Specifications

Dimensions (HWD) 3.2 in x 14.2 in x 10.8 in (8.13 cm x 36
cm x 27.4 cm)

Print Speed 232 Characters/Second

Baud Rates 110, 300, 600, 1200, 2400, 4800, 9600,
19200 bps.

Wiring 3 #18 AWG (0.75 mm2)

Voltage 120 Vac @ 60 Hz

Standby Power 40 VA
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Printing Power 120 VA

Switch DIPSW factory settings (located on main board)

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8

OFF
(English)

OFF
(English)

OFF
(English)

OFF
(11-in form)

ON
(11-in form)

OFF
(auto LF off)

ON
(8 bits)

OFF
(enable front
panel)

Switch SW1 factory settings (located on serial board)

Switch
Factory
Setting Description

SW1-1 OFF ON: Odd parity
OFF: Even parity

SW1-2 OFF ON: No parity
OFF: With parity

SW1-3 ON ON: 8 bits
OFF: 7 bits

SW1-4 OFF ON: Ready/Busy protocol
OFF: XON/XOFF protocol

SW1-5 ON ON: Circuit test
OFF: Monitor test

SW1-6 ON ON: Print mode
OFF: Test mode

SW1-7, -8 ON,ON OFF,OFF: SSD Busy
OFF,ON: SSD Busy
ON,OFF: RTS Busy
ON,ON: DTR Busy

Switch SW2 factory settings (located on serial board)

Switch Factory Setting Description

SW2-1, -2,
-3

OFF,OFF,ON OFF,OFF,OFF: 110 bps
ON,OFF,OFF: 300 bps
OFF,ON.OFF: 600 bps
ON,ON,OFF: 1200 bps
OFF,OFF,ON: 2400 bps
ON,OFF,ON: 4800 bps
OFF,ON,ON: 9600 bps
ON,ON,ON: 19200 bps

SW2-4 OFF ON: DSR active
OFF: DSR inactive
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Switch SW2 factory settings (located on serial board)

Switch Factory Setting Description

SW2-5 ON ON: 32-byte buffer threshold
OFF: 256-byte buffer
threshold

SW2-6 ON ON: 200ms busy signal
OFF: 1s busy signal

SW1-7 OFF ON: Space after power on
OFF: Space after printer
select

SW1-8 OFF not used

System printer power supply
If your PT-1S system printer is required to operate during a
brownout or AC power failure, install an uninterruptible power
supply per Figure 5-10.

LINE
FEED

FO RM
FEED

TOP
SET

SELECT ALARM POWER PIT CH MODE

SYSTEM PRINT ER
PT1-P

UPS Trouble
Contact Monitor

Run Time
174 minutes   20%+

To 3-CPUI

To 120 VAC
15 Amp Circuit

PT1S Serial Printer

Signature Module

Uninterruptible
Power Supply

U.L. 1481 listed
UPS

Figure 5-10: Printer uninterruptible power supply wiring
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Adjusting amplifier output levels

What you will need
An initial startup version of the project database that contains a
1kHz tone and a switch programmed to turn the tone on. See
“Creating an initial startup version of the project database.”

An RMS voltmeter (Fluke 83 or equivalent)

Adjustment procedure
1. Disconnect the field wiring to all the zoned amplifier

modules in the cabinet.

2. Place an RMS meter across an amplifier’s TB2 NAC/B+ and
NAC/B- terminals.

3. Use the 1KHZ_TONE switch to turn on the tone.

4. Adjust the amplifier’s gain pot until the RMS meter displays
the configured output level (25 or 70 Vrms).

5. Connect the amplifier’s field wiring.

6. Use the 1KHZ_TONE switch again and verify that the
output level remains the same. Readjust the amplifier’s gain
pot if necessary.

7. Disconnect the amplifier’s field wiring.

8. Repeat steps 2 through 6 for each amplifier in the cabinet.

9. Reconnect the field wiring for all the amplifiers in the
cabinet.

Design considerations
Your audio system will work best if the prerecorded tones and
messages have roughly the same volume, or amplitude. The
process of establishing a common maximum amplitude is
sometimes called normalizing.

We suggest that you normalize your tones and messages to a
maximum amplitude of 1 V peak-to-peak, or an average of 0.7
Vrms.

The SDU does not contain a tool for normalizing your audio
clips, so you'll need to use a sound editor to normalize the clips
before you import them into the SDU database.

The audio clips included in the EST3 Support Library CD have
already been normalized.
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Connecting a CDR-3 Zone Coder for coded tone output
The CDR-3 Zone coder can be connected to the 3-ASU’s AUX
input to provide a coded or march time tone to the audio system.
Refer to Figure 5-11. If you’re connecting a CDR-3 to a serial
port that is shared with a PT-1S printer, you must connect both
devices using an IOP3A, as shown in the wiring diagram in this
topic.

What you will need
An initial startup version of the project database that contains a
switch programmed to turn the amplifiers onto the Auxiliary
channel. See “Creating an initial startup version of the project
database.”

An RMS voltmeter (Fluke 83 or equivalent)

Adjusting the gain on the 3-ASU auxiliary input
The 3-ASU auxiliary input gain adjustment is critical to the
operation of this application. Before adjusting the 3-ASU, set
each zoned amplifier module in the cabinet for their configured
RMS output level. See “Adjusting amplifier output levels.”

To adjust the gain on the 3-ASU auxiliary input

1. Connect the coded tone output on the CDR-3 directly to the
3-ASU auxiliary input by bypassing the duration relay.

2. Set the 3-ASU auxiliary input gain pot to the mid-range
position.

3. Determine which zoned amplifier module requires the
highest gain adjustment (the module whose gain adjustment
pot is turned the most counter-clockwise). Use this amplifier
as the worst-case amplifier.

4. Disconnect the field wiring from all the amplifiers in the
cabinet except for the worst-case amplifier. This is to
prevent the CDR-3’s supervisory tone from being broadcast
throughout the premises.

5. Place an RMS meter across the worst-case amplifier’s TB2
NAC/B+ and NAC/B- terminals.

6. Press the AUX_INPUT_ADJ switch. This places the coder’s
supervisory tone onto the Auxiliary channel. The
supervisory tone occurs approximately every 5 seconds.

7. Adjust the 3-ASU’s auxiliary input gain pot until the RMS
meter displays the amplifier’s configured output level (22-28
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Vrms or 65-75 Vrms). Turning the pot clockwise increases
the gain while counter-clockwise decreases the gain.

8. Press the AUX_INPUT_ADJ switch a second time to restore
the input.

9. Reconnect the coded tone output of the CDR-3 back through
the duration relay.

10. Reconnect the field wiring to the remaining amplifier
modules.
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installation sheet for SW1
settings.

SW1
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applications.

3
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Figure 5-11: Application wiring diagram

Page 366 of 1859

O & M Manual TRAIN - 366



Installation

EST3 Installation and Service Manual 5.53

Connecting an external modem for use with the Remote
Diagnostics Utility

Using the Remote Diagnostics Utility requires that you connect
an external modem to a CPU equipped with a 3-RS232 option
card.

Some applications may require that the modem be permanently
mounted. The following is a suggested method for mounting a
modem connected to the CPU. First you will need to obtain the
following parts

• MFCA accessory enclosure

• SIGA-MP1 mounting plate

• 2 cable ties long enough to go around the modem and
through the slots on the SIGA-MP1

To mount the modem:

1. Mount the MFCA enclosure back box at an acceptable
location within reach of the panel. Refer to Figure 5-12.

2. Secure the modem to the SIGA-MP1 with the 2 cable ties.

3. Screw the SIGA-MP1 to the MFCA enclosure back box.

4. Connect all modem wiring. Refer to the technical
documentation that came with the modem for wiring
connections.

 RS-232 wiring must maintain a 1/4-in minimum separation
between nonpower-limited wiring.

5. Screw the MFCA cover to the back box.

6. Attach the modem RS-232 wires to the CPU serial port
terminals. The serial port must be configured for Remote
Diagnostics in the project database. See below.

CPU
TB2

R
X
1 1 1

T
X

R
T
S

21 2 2

C

X
O
M

R
R

T
X

T
S

2

C
O
M

DB-25 male connector (rear view)
to modem RS-232 connector

Modem serial cable
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5

1
2
3
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5
6
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8

  MFCA/Modem Installation

    SIGA-MP1 mounting plate
    Slotted pan head screw, #6-32X3/8
   Lock washer, #6

     MFCA Enclosure
    Quick opening screw #362219
    Conduit knockout
    Tamper switch mounting screws
    Cable ties

Modem

Figure 5-12: Suggested modem installation using MFCA and
SIGA-MP1
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Running the RPM and distributing profiles
The Resource Profile Manager (RPM) is an add-on tool that
works with the SDU. The RPM lets you:

• Create a description of the companies and buildings at a site

• Assign security and access control devices to companies and
buildings

• Specify a primary company (owner) for each CRC

• Allocate device resources among companies that share the
devices

This information is displayed in a two-pane window that
includes a tree structure and a data table. The tree structure
shows the organization of companies and buildings and the
assignment of partitions and devices to the buildings. The data
table shows the labels, properties, and allocation numbers for the
current tree selection. You could think of this as the overall
resource profile for the project.

The RPM lets you export resource profiles for individual
companies. These are later imported into the Access Control
Database (ACDB) and Keypad Display Configuration (KDC)
programs.

Once imported, the profiles determine what the users see and
control when creating their portions of the security or access
control system.

To create and distribute resource profiles, you follow these
general steps:

1. Enter company and installer contact information.

2. Create buildings and assign them to companies.

3. Assign partitions and devices to the buildings for each
company.

4. Allocate device resources to each company.

5. Export a resource profile for each company.

The RPM includes a Mass Assign function to help you establish
a uniform baseline allocation of resources. A Summary display is
available so you can review and print the profile in several
different forms.

When your project includes security or access control
applications, run the RPM and distribute resource profile
diskettes to the ACDB and KDC users.

Refer to the SDU Online Help for details on these steps. Refer to
the Card Reader Controller (CRC) Technical Reference Manual
for details on configuring CRCs.
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Chapter 6
 Power-up and testing

Summary

This chapter provides information and procedures necessary to
perform initial system power-up and acceptance testing.

Content

Cabinet power-up procedure • 6.3
Initial power-up • 6.3

Runtime and system errors • 6.4
Introduction • 6.4
Runtime errors • 6.4
System errors • 6.5

Initial and reacceptance test procedures • 6.6
Introduction • 6.6

Control and emergency communications equipment testing • 6.7
Primary power supplies • 6.7
Booster power supplies • 6.7
CPU with LCD module • 6.8
3-RS232 card installed in CPU • 6.10
3-RS485 card installed in CPU, Class B configuration • 6.10
3-RS485 card installed in CPU, Class A configuration • 6.11
3-IDC8/4 Initiating Device Circuit module • 6.11
3-SSDC(1) Signature Driver Controller module • 6.11
3-AADC(1) Addressable Analog Driver Controller

module • 6.12
3-OPS Off-premises Signaling module • 6.12
3-ASU Audio Source Unit • 6.14
3-FTCU Firefighter Telephone Unit • 6.14
3-ZAxx Audio Amplifiers • 6.16
Control/display modules • 6.16
Amplifier transfer panel (ATP) • 6.17

Detector, input module, and output module testing • 6.18
Signature Series detectors and bases on a 3-SSDC(1)

module circuit • 6.18
Addressable analog detectors on a 3-AADC(1) Module

circuit • 6.19
Traditional 2-wire smoke detectors connected to 3-IDC8/4

modules • 6.19
Conventional 2-wire smoke detectors connected to SIGA-

UM modules • 6.20
Signature series input modules • 6.20
Signature series output modules • 6.20

Initiating device testing • 6.21
Manual stations • 6.21
Nonrestorable heat detectors • 6.21
Restorable heat detectors • 6.21
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Waterflow switches • 6.21
Notification appliance testing • 6.23

Visual devices • 6.23
Speakers • 6.23
Bells and horns • 6.23

Record of completion • 6.24
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Cabinet power-up procedure

Initial power-up
1. Energize AC power at 3-PPS/M (-230) Power Supply and

the 3-BPS/M (-230) Booster Power Supplies.

2. Connect batteries to the 3-PPS/M (-230) Power Supply and
the 3-BPS/M (-230) Booster Power Supplies.

 While the CPU’s microprocessor is initializing, the LCD
displays status messages.

3. Connect the download cable assembly between the SDU
computer and CPU connector J5.

4. Using the SDU, download the CPU database into the panel
controller. Refer to the next topic, “Runtime and system
errors,” should error messages be displayed on the LCD
module.

5. If an Audio Source Unit is part of the system, its database
must be downloaded in addition to the CPU database. For
best download performance, we suggest you connect directly
to the 3-ASU/FT module and download its database in
single-step mode.

6. Clear up any network communications faults between
cabinets.

7. If any Signature controller modules are installed as part of
the system, their individual databases must be downloaded in
addition to the CPU database. You will need to restart the
network for these changes to be effective.

8. Correct all the circuit faults.

9. Test the system as described in the next section.

Note: Remember that for a network system, you’ll need to make
the initial download to each CPU separately, to establish the
correct cabinet numbers. After the initial download, all further
downloads can be made from a single panel via the network.
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Runtime and system errors

Introduction
There are two major categories of errors which can occur when
configuring a database for the network. The System Definition
Utility program is used to set up the contents of each cabinet.
Once all the cabinets have been defined, devices labeled, and
rules written, all this information is cross checked against itself.
This process is called compiling the program. If there are
incorrectly written rules, unreferenced input or output devices or
other problems with the design, the compiler will generate a list
of errors. These errors must be corrected using the SDU.

When the data has been properly compiled, the data is in a form
that the CPU memory can receive. Sending this information to
the memory of the various CPUs making up the network is
called downloading. If an error occurs during the download
process, it is referred to as a runtime error.

Runtime errors
There are a number of reasons that errors may occur when
downloading data into the CPU controllers. Initially, certain
“errors” are to be expected, as the network database is loaded in
steps. Until all portions of the database are properly entered into
memory, errors will be generated. During initial system
configuration, this is to be expected. Most of these errors will
resolve themselves as the system configuration progresses.

A second source of download errors is a mismatch between the
cabinet configuration in the SDU and the actual hardware
installation. The most common cause for this error is typically
due to the installation of a local rail module in the wrong rail
position. Another common cause is the installation of the wrong
type module in the rail. Misidentification of an entire cabinet can
also cause this type of error.

A third source of download error can occur after the cabinets
have been initially downloaded. After the initial downloads, all
subsequent downloads can be done using the network data
circuit. The third type of error is primarily caused by
communications problems between cabinets.
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Table 6-1: Download errors

Error message Possible cause

Unable to perform operation General error. Restart CPU

Busy signal System currently busy. Wait, then retry

Password Invalid Incorrect or invalid password entered

Size parameter trouble Check download connections and SDU settings, then retry

Storage media trouble Problem with memory components. Swap module and retry.

Checksum error in packet Check download connections and SDU settings, then retry

Device type error Conflict between SDU download setting and connected device
type

Parcel # Check download connections and SDU settings, then retry

Inaccessible panel SDU program cannot “see” the panel. Check network wiring

Session in progress System is busy. Wait, then retry

Write protect Write protect switch on 3-ASUMX is on

Erase program trouble Check download connections and SDU settings, then retry

Block number Check download connections and SDU settings, then retry

Version mismatch Firmware downloaded does not agree with version setting

Note: If you are experiencing frequent problems downloading to
a 3-CPU, low signal levels from the SDU computer may be the
cause. The Buffered RS-232 Communications Cable, P/N
SDU-CBL, may be used to correct signal level problems. Do not
use this cable with the CPU.

System errors
The CPU does not send data to the SDU program. Except for
problems with the communications between the CPU and the PC
running the SDU program, the majority of problems with the
runtime process are annunciated on the LCD module’s display.
Refer to Chapter 5, “Service and Troubleshooting” for system
error codes and their possible causes.
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Initial and reacceptance test procedures

Introduction
Once the system has been wired, programmed, and the circuit
faults corrected, all installed components should be tested as a
system, to insure proper operation.

The initial system check is designed to verify that all
components of the system are installed and operating as
designed. Verifying that the system was designed and installed
according to specifications requires all aspects of the system to
be exercised and the results verified. Where test results differ
from those expected, corrective action must be taken.

Before commencing testing, notify all areas where the alarm
sounds and off-premises locations that receive alarm and trouble
transmissions that testing is in progress.

Records of all testing and maintenance shall be kept on the
protected premises for a period of at least five (5) years.

Required Tools:

• Slotted screwdriver, insulated
• Digital multimeter
• 12inch (30.5 cm) jumper lead with alligator clips
• Panel door key

A complete check of installed field wiring and devices should be
made at regular intervals, in accordance with NFPA 72 and ULC
524 requirements. These requirements are covered in the chapter
on preventive maintenance.
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Control and emergency communications equipment testing
The procedures listed in the following sections should be
performed on the equipment installed in each cabinet connected
to the system. These procedures are designed to test the
hardware and its installation. The applications programming will
be tested later.

Note: The network configuration information must be
downloaded into the network and Audio Source Unit, using the
System Definition Utility (SDU) program, before starting testing.

Primary power supplies
1. Verify that all components are installed using accepted

workmanship standards.

2. Verify adequate separation between power-limited and
nonpower-limited wiring. Refer to NFPA 70, article 760, of
the National Electrical Code.

3. Verify that the installed batteries are the proper capacity for
the application.

4. With the batteries disconnected, verify that the supply’s full
alarm load can be sustained by the power supply without the
batteries connected.

5. With the batteries connected, disconnect the AC source and
verify that a power supply trouble is annunciated, and that
the supply’s full alarm load can be sustained by the batteries.

6. Verify that the battery charger properly charges the batteries
connected to both the primary and booster power supplies to
80% capacity within 24 hours.

Booster power supplies
1. Verify that all components are installed using accepted

workmanship standards.

2. Verify adequate separation between power-limited and
nonpower-limited wiring.

3. Verify that the installed batteries are the proper capacity for
the application.

4. With the batteries disconnected, verify that the supply’s full
alarm load can be sustained by the power supply without the
batteries connected.

5. With the batteries connected, disconnect the AC source and
verify that a power supply trouble is annunciated, and that
the supply’s full alarm load can be sustained by the batteries.
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CPU with LCD module
1. Verify the module is properly seated in all four rail

connectors and secured with the four snap rivets. Verify that
removable terminal strips TB1 and TB2 are firmly seated.

2. Verify that all components are installed using accepted
workmanship standards.

3. Verify that the correct date and time are displayed on the
LCD module’s display, and the Power LED is on.

4. Activate the lamp test and verify all lamps operated as
follows:

 Select the Command Menus button to obtain the Main Menu
screen.

 Select Test to obtain the Test Menu screen, then select Lamp
Test.

5. Initiate a fire alarm and verify the following: the alarm LED
flashes, the Alarm relay transfers, the correct device message
appears at the top of the LCD window, the active point
counter increments, the event sequence indicates a “1,” the
active Alarm events counter at the bottom of the display
indicates A001, the event type indicates fire alarm, and the
local panel buzzer sounds.

 Press the Alarm Silence switch and verify that the required
notification appliances are silenced and the Alarm Silence
LED lights.

 Press the Panel Silence switch to verify that the panel buzzer
silences and the Panel Silence LED lights.

 Press the Alarm queue switch and verify that the Alarm LED
lights steady.

 Press the Details switch and verify that the alarm device’s
message, if any, is displayed. If a printer is connected to the
CPU, verify that all specified information appears on the
printer.

6. Initiate a second fire alarm and verify that: it appears at the
bottom of the LCD window, the active point counter
changes, the event sequence indicates a “2,” the active
Alarm events counter at the bottom of the display indicates
A002, the event type indicates fire alarm, the Alarm LED
flashes again, the local panel buzzer resounds, and the first
Alarm message remains at the top of the LCD window. Press
the Alarm queue switch and verify that the Alarm LED
lights steady.

7. Initiate a third fire alarm and verify that: its message appears
at the bottom of the LCD window, the active point counter
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changes, the event sequence indicates a “3,” the active
Alarm events counter at the bottom of the display indicates
A003, the event type indicates fire alarm, and the local panel
buzzer resounds, and the first alarm message remains at the
top of the LCD window. Press the Alarm queue switch and
verify that the Alarm LED lights steady.

8. Use the previous and next message switches to verify that
you can scroll through all three messages in the alarm queue,
as indicated by the event sequence window.

9. Press the Reset switch. Verify that all initiating devices reset
and that all panel indicators clear except the power LED.

10. Initiate an active Monitor condition and verify that: the
Monitor LED flashes, the correct active Monitor device
message appears in the top and bottom windows of the LCD,
the active point counter changes, the event sequence
indicates a “1,” the active Monitor events counter at the
bottom of the display indicates M001, and the event type
indicates Monitor. Press the Monitor queue switch and verify
that the Monitor LED lights steady. Initiate a second active
Monitor condition and verify that the first Monitor message
remains at the top of the LCD window, that the second
Monitor event message appears at the bottom of the display,
the active point counter changes, the event sequence
indicates a “2,” the active Monitor events counter at the
bottom of the display indicates M002.

11. Initiate an active Trouble condition and verify that: the
Trouble LED flashes, the correct active Trouble device
message appears in the top and bottom windows of the LCD,
the local panel buzzer sounds, the Trouble relay transfers,
the active point counter changes, the event sequence
indicates a “1,” the active Trouble events counter at the
bottom of the display indicates T001, and the event type
indicates Trouble. Press the Trouble queue switch and verify
that the Trouble LED lights steady. Press the Panel Silence
switch to verify the panel buzzer silences and the Panel
Silenced LED lights. Initiate a second active Trouble
condition and verify that the first Trouble message remains
at the top of the LCD window, that the second Trouble event
message appears at the bottom of the display, the active
point counter changes, the event sequence indicates a “2,”
the active Trouble events counter at the bottom of the
display indicates T002.

12. Initiate an active Supervisory condition and verify that the
Supervisory LED flashes, the correct active Supervisory
device message appears in the top and bottom windows of
the LCD, the local panel buzzer sounds, the Supervisory
relay transfers, the active point counter changes, the event
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sequence indicates a “1,” the active Supervisory events
counter at the bottom of the display indicates S001 and the
event type indicates Supervisory. Press the Supervisory
queue switch and verify that the Supervisory LED lights
steady. Press the Panel Silence switch to verify the panel
buzzer silences and the Panel Silenced LED lights. Initiate a
second active Supervisory condition and verify that the first
Supervisory message remains at the top of the LCD window,
that the second Supervisory event message appears at the
bottom of the display, the active point counter changes, the
event sequence indicates a “2,” the active Supervisory events
counter at the bottom of the display indicates S002.

13. Initiate an active fire Alarm, verify that alarm LED flashes,
the correct fire alarm message appears in the top and bottom
windows of the LCD the active point counter changes, the
event sequence indicates a “1,” the active fire alarm events
counter at the bottom of the display indicates A001 and the
event type indicates fire alarm. Press the Alarm queue switch
and verify that the Alarm LED lights steady. Press the Panel
Silence switch to verify the panel buzzer silences and the
Panel Silenced LED lights. Initiate a second fire Alarm
condition and verify that the first fire Alarm message
remains at the top of the LCD window, that the second fire
Alarm event message appears at the bottom of the display,
the active point counter changes, the event sequence
indicates a “2,” the active fire alarm events counter at the
bottom of the display indicates A002.

14. Press the Reset switch and verify that all devices reset and
the panel returns to the normal condition.

3-RS232 card installed in CPU
1. Verify the card is properly seated in its connector and

secured with the snap rivet.

2. Verify that the baud rate of the peripheral device connected
to the port matches the port setting as set using the SDU
program.

3. Check the printer operation by initiating an active condition
on the system or generating a system report via the keypad.

3-RS485 card installed in CPU, Class B
configuration
1. Verify the card is properly seated in its connector and

secured with the snap rivet.
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2. Starting with the network in the normal condition, use the
status command to verify all connected cabinets are
communicating over the network.

3. Disconnect the network data communications wiring
(TB2-17/18 & 19/20) from the cabinet with the primary
LCD module, and verify that all the other system cabinets
connected to the network appear in the trouble queue.

3-RS485 card installed in CPU, Class A
configuration
1. Verify the card is properly seated in its connector and

secured with the snap rivet.

2. Starting with the network in the normal condition, use the
status command to verify all connected cabinets are
communicating over the network.

3. Disconnect the network data communications wiring
(TB2-17/18 & 19/20) from the cabinet with the primary
LCD module and verify that a Class A network
communications fault is annunciated. Repeat step 2 to verify
that all connected cabinets still communicate over the
network.

3-IDC8/4 Initiating Device Circuit module
1. Familiarize yourself with the circuit configuration of the

individual module to be tested. Remember, modules of the
same type can be configured differently.

2. For circuits configured as initiating device circuits (IDCs),
activate the circuit by shorting the circuit’s two terminals.
Verify that the appropriate message appears in the proper
message queue. Disconnect the circuit or EOL resistor.
Verify that a Trouble message appears in the Trouble
message queue.

3. For circuits configured as Notification Device Circuits
(NACs), turn on the circuit by activating an IDC
programmed to turn on the NAC, or use the activate output
device command via the keypad. Verify that the circuit
activates properly. Restore the circuit. Disconnect the circuit
or EOL resistor. Verify that a Trouble message appears in
the Trouble message queue.

3-SSDC(1) Signature Driver Controller module
1. Verify that the module is properly seated in both rail

connectors and secured with the two snap rivets. Verify that
removable terminal strips TB1 and TB2 are firmly seated.
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2. Verify the wiring to all Signature devices.

3. Map the SDC circuit by reading the device data; adjusting,
modifying, and accepting devices as required; writing the
information back to the devices; and rereading the device
data.

4. With no map errors displayed, put an input device on the
circuit in the active mode, and verify the appropriate
message is displayed on the LCD module. Put the input
device in the Trouble mode and verify that the correct
Trouble message is displayed.

Note: Individual device testing will be done later.

3-AADC(1) Addressable Analog Driver Controller
module
1. Verify that the module is properly seated in both rail

connectors and secured with the two snap rivets. Verify that
removable terminal strip TB1 is firmly seated.

2. Verify the wiring to all addressable analog devices.

3. Read the addressable analog circuit device data; adjusting,
modifying, and accepting devices as required; writing the
information back to the addressable analog module.

4. With no errors displayed, put an input device on the circuit
in the active mode, and verify the appropriate message is
displayed on the LCD module. Put the input device in the
Trouble mode and verify that the correct Trouble message is
displayed.

Note: Individual device testing will be done later.

3-OPS Off-premises Signaling module
1. Verify that the module is properly seated in both rail

connectors and secured with the two snap rivets. Verify that
removable terminal strip TB1 is firmly seated.

2. Familiarize yourself with the configuration of the module to
be tested.

3. If the module is connected to a municipal box or central
station, advise the appropriate parties that testing is in
progress.

4a. Local Energy Municipal Box (City-Tie) configuration: With
the municipal box connected between TB1-2 and TB1-3,
open the circuit. (Note: You can temporarily substitute a
15 , 2W resistor for the municipal box.) Verify that the
module Trouble activates and the appropriate Trouble
message appears in the Trouble message queue. Reconnect
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the circuit and initiate an active fire alarm. You should
measure 20 to 25 volts between TB1-3 (+) and TB1-4 (-).
Press the panel Reset switch, and wait for the system to
reset. Verify receipt of the alarm at the municipal receiving
station.

Note:  If you activate the municipal box, it will indicate
Trouble until rewound.

4b. Single Reverse Polarity Circuit (Old Style) configuration:
Verify that 20 to 25 volts appears between TB1-5 (+) and
TB1-6 (-), paying attention to polarity. Create a Trouble
condition on the panel. Verify that 0 volts appears between
TB1-5 (+) and TB1-6 (-). Verify that the module’s Trouble
relay activates, the appropriate Trouble message appears in
the Trouble message queue, and that the receiving station
receives the Trouble indication. Open the circuit wired
between TB1-5 and TB1-6. Verify that the receiving station
receives the Trouble indication.

 Initiate an active fire alarm. You should measure 20 to 25
volts between TB1-5 (-) and TB1-6 (+), paying attention to
the polarity change. Verify receipt of the alarm at the
municipal receiving station.

4c. Three Reverse Polarity Circuit (New Style) configuration:
Verify that 20 to 25 volts appears between TB1-5 (+) &
TB1-6 (-), between TB1-7 (+) & TB1-8 (-), between TB1-9
(+) & TB1-10 (-), paying attention to polarity. Create a
Trouble condition on the panel. Verify that 20 to 25 volts
appears between TB1-8 (+) and TB1-8 (-). Verify that the
module’s Trouble relay activates, the appropriate Trouble
message appears in the Trouble message queue, and that the
receiving station receives the Trouble indication. Open the
circuit wired between TB1-5 and TB1-6. Verify that the
receiving station receives a circuit fault indication. Open the
circuit wired between TB1-7 and TB1-8. Verify that the
receiving station receives a circuit fault indication. Open the
circuit wired between TB1-9 and TB1-10. Verify that the
module’s Trouble relay activates and the appropriate Trouble
message appears in the Trouble message queue, and that the
receiving station receives a circuit fault indication.

 Initiate an active fire alarm. You should measure 20 to 25
volts between TB1-5 (-) and TB1-6 (+), paying attention to
the polarity change. Verify receipt of the alarm at the
municipal receiving station.

 Initiate an active Supervisory condition. You should measure
20 to 25 volts between TB1-9 (-) and TB1-10 (+), paying
attention to the polarity change. Verify receipt of the
Supervisory condition at the municipal receiving station.
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3-ASU Audio Source Unit
1. Verify that the 3-ASU is installed using accepted

workmanship standards.

2. The audio sub-system messages and configuration
information must be downloaded into the Audio Source
Unit, using the System Definition Utility (SDU) program,
before starting testing. Verify that the 3-ASUMX expansion
card, if used, is firmly seated in its connector.

3. Verify the wiring to all devices.

4. Starting with the network in the normal condition, use the
Status command to verify all amplifiers are communicating
over the network.

5. Disconnect the network audio communications wiring
(TB1-1/2) from the 3-ASU, and verify that all the audio
amplifiers connected to the network appear in the Trouble
queue. Restore the connection.

6. If a supervised remote microphone is used, disconnect the
remote microphone wiring (TB1-11 & TB1-12) from the
3-ASU. Verify a remote microphone trouble is annunciated.

7. Press the All Call switch on the front of the 3-ASU. Verify
the All Call LED next to the switch lights. Remove the
microphone from its bracket, press the Push-To-Talk (PTT)
switch. Verify that that the preannouncement tone (if
configured) sounds, followed by the Ready to Page LED
lighting. Speak into the microphone and verify that the Page
Level Meter is operational, and the message is being
transmitted over all speakers.

3-FTCU Firefighter Telephone Unit
1. Verify that the 3-FTCU is installed using accepted

workmanship standards.

2. Verify the wiring to all devices. The SIGA-CC1 should be
set to personality code 6.

3. Verify that the 3-FTCU display indicates: “0 Calls Pending”
and “Unit: OK.”

4. Take the master handset off-hook. Verify that the display
indicates: “Handset off hook..” Replace the master handset
on-hook.

5. Take a firefighter telephone off-hook (plug a phone in a
phone jack). Verify that the incoming call buzzer sounds, the
display indicates “1 Calls Pending,” the location of the
incoming call is displayed in reversed text, and “0 calls
connected” is shown on the display. Silence the buzzer by
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pressing the ACK switch. Press the Connect switch. Verify
that the display indicates: “0 calls pending,” “1 calls
connected,” and the location of the connected call is
displayed in reversed text. Converse over the phone
connection to verify clear, noise free communications.

 Take a second firefighter telephone on a different circuit
off-hook. Verify that the incoming call buzzer sounds, the
display indicates “1 Calls Pending,” the location of the
incoming call is displayed in reversed text, and “1 calls
connected” is shown in the display. Silence the buzzer by
pressing the ACK switch. Press the Connect switch. Verify
that the display indicates: “0 calls pending,” “2 calls
connected,” the location of the second connected call is
displayed in reversed text, the location of the first call is
displayed in normal text below the second call location.
Converse over the phone connection to verify clear, noise
free communications.

 Press the Review Connected switch, moving the reversed
text to the first call’s location message. Without hanging up
the first telephone, press the Disconnect switch. Verify the
display indicates: 1 Calls Pending,” the location of the call
being disconnected is displayed in reversed text at the top of
the screen, and “1 calls connected” is shown in the display.
Hang up the first telephone. Verify that the display indicates:
“0 Calls Pending” and “1 calls connected.”

6. Repeat Step 5, connecting five (5) phones simultaneously,
and verify acceptable voice quality.

7. Press the All Call and Page by Phone switches on the 3-ASU
Audio Source Unit. When the Ready to Page LED lights
steady, speak into the telephone still connected, and verify
that the telephone’s audio is distributed throughout the
facility. Press the Disconnect switch on the 3-FTCU, and
hang up the master and remote phones.

8a. Class A telephone riser configuration: Disconnect the
telephone riser wiring (TB1-2 & TB1-2) or (TB1-3 &
TB1-4) from the 3-FTCU, and verify that a riser trouble
message appears in the Trouble queue. Take a firefighter
telephone off-hook (plug a phone in a phone jack). Verify
that the incoming call buzzer sounds, the display indicates “1
Calls Pending,” the location of the incoming call is displayed
in reversed text, and “0 calls connected” is shown in the
display. Restore the connection.

8b. Class B telephone riser configuration: Disconnect the
telephone riser wiring (TB1-1 & TB1-2) from the 3-FTCU,
and verify that a riser trouble message appears in the Trouble
queue. Restore the connection.
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9. Disconnect each phone station/jack station, and verify that a
Trouble message appears in the Trouble queue. Restore the
connections.

3-ZAxx Audio Amplifiers
1. Verify that the module is properly seated in both rail

connectors and secured with the two snap rivets. Verify that
removable terminal strips are firmly seated.

2. Verify that the 3-ASU is installed using accepted
workmanship standards.

3. If wired with a backup amplifier, verify that the backup
amplifier’s wattage is equal to or greater than the wattage of
any primary amplifier it can replace. If mixing 15-, and
30-watt amplifiers with 20-, and 40-watt amplifier modules,
make sure the back up amplifier is 20 or 40 watts, whichever
is required.

4. Verify that the EVAC and Page signals are available at the
speakers

5. Create an amplifier fault. Verify backup amplifier
substitution.

6. Class B amp output configuration: Disconnect the module’s
audio output wiring (TB2-7 & TB2-8) from the 3-ZAxx, and
verify that the appropriate amplifier Trouble message
appears in the Trouble queue. Restore the connection.

7. Class B supplementary NAC output configuration (3-ZA20
& 3-ZA40 only): Disconnect the module’s supplementary
notification appliance circuit wiring (TB2-3 & TB2-4) from
the 3-ZAxx, and verify that the appropriate Trouble message
appears in the Trouble queue. Restore the connection. Short
the module’s supplementary notification appliance circuit
wiring (TB2-3 & TB2-4) from the 3-ZAxx, and verify that
the appropriate Trouble message appears in the Trouble
queue. Remove the short.

Control/display modules
1. Verify that the display(s) are properly seated in the module

and secured with the four snap rivets. Verify that the ribbon
cable between the display and its host module is firmly
seated on both ends.

2 Activate the lamp test and verify all lamps operated as
follows:

 Select the Command Menus button to obtain the Main Menu
screen.
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 Select Test to obtain the Test Menu screen, then select Lamp
Test.

2. Perform a functional switch test

Amplifier transfer panel (ATP)
1. Disconnect power amplifier output. Verify amplifier/riser

trouble annunciated on panel. Restore connection.

2. Initiate an All Call page. Verify that audio is available on all
power amplifier outputs.

3. If back up amplifiers provided, create an amplifier failure
and verify backup amp operates properly.

4. Disconnect AC power from amplifier rack. Initiate an All
Call page. Verify that audio is available on all power
amplifier outputs.
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Detector, input module, and output module testing
The procedures listed in this section should be performed on the
detectors, input modules, output modules, and related accessories
connected to each cabinet. These procedures are designed to test
the devices and the network applications programming.

Note: The network configuration, Signature Control module
information must be downloaded into the network and Audio
Source Unit, using the System Definition Utility (SDU) program,
before starting testing.

Every circuit connected to the EST3 system should be visited,
and manually activated during the installation process to verify
that:

1. The installed location meets proper engineering practices.

2. The location annunciated by the system agrees with the
physical location of the device.

3. That the activated device initiates the correct system
response.

Duct detectors should be tested to verify that both minimum and
maximum airflow requirements are met.

Signature Series detectors and bases on a
SSDC(1) module circuit

1. Verify that all components are installed using accepted
workmanship standards.

2. Individually activate each detector. Verify that the
appropriate Alarm and location message is displayed on the
LCD module. Verify that the detector initiates the
appropriate system responses. If the detector is installed in a
relay base, verify that the base’s relay function operates
correctly. If the detector is installed in an isolator base,
verify that the base isolates the required circuit segments.

Caution: Do not use magnets to test Signature series detectors.
Doing so may damage the detector electronics. Instead, use an
approved testing agent (e.g. canned smoke, canned CO, or heat
gun.)

3. CO detectors should be tested using the CO aerosol spray
SDI LLC model Solo C6-xxx (where xxx indicates a
variable related only to marketplace) or the Testifire Multi-
Stimulus Detector Tester.
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4. Duct mounted detectors should be tested using an air
velocity test kit (6263, 6263-SG) to verify that
minimum/maximum airflow requirements are met.

5. Remove the detector from its base. Verify that the
appropriate Trouble and location message is displayed on the
LCD module.

6. After all detectors have been individually inspected, run a
Sensitivity report, using the Reports command.

Addressable analog detectors on a 3-AADC(1)
Module circuit
1. Verify that all components are installed using accepted

workmanship standards.

2. Individually activate each detector. Verify that the
appropriate Alarm and location message is displayed on the
LCD module. Verify that the detector initiates the
appropriate system responses.

3. Duct mounted detectors should be tested to verify that
minimum/maximum airflow requirements are met.

4. Remove the detector from its base. Verify that the
appropriate Trouble and location message is displayed on the
LCD module.

5. After all detectors have been individually inspected, run a
Sensitivity report, using the Reports command.

Traditional 2-wire smoke detectors connected to
3-IDC8/4 modules
1. Verify that all components are installed using accepted

workmanship standards.

2. Individually activate each detector. Verify that the
appropriate Alarm and location message is displayed on the
LCD module. Verify the detector circuit initiates the
appropriate system responses.

3. Duct mounted detectors should be tested to verify that
minimum/maximum airflow requirements are met.

4. Remove the detector from its base. Verify that the
appropriate circuit Trouble and location message is
displayed on the LCD module.
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Conventional 2-wire smoke detectors connected
to SIGA-UM modules
1. Verify that all components are installed using accepted

workmanship standards.

2. Verify that jumper JP1 on each SIGA-UM module is set to
position 1/2.

3. Individually activate each detector. Verify that the
appropriate Alarm and location message is displayed on the
LCD module. Verify the SIGA-UM initiates the appropriate
system responses.

4. Duct mounted detectors should be tested to verify that
minimum/maximum airflow requirements are met.

5. Remove the detector from its base. Verify that the
appropriate SIGA-UM Trouble and location message is
displayed on the LCD module.

Signature series input modules
1. Verify that all components are installed using accepted

workmanship standards.

2. Individually activate each initiation device. Verify that the
appropriate circuit type and location message is displayed on
the LCD module. Verify that the circuit initiates the
appropriate system responses.

3. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Signature series output modules
1. Verify that all components are installed using accepted

workmanship standards.

2. Using the Activate Output command, individually activate
each output. Verify that the device responds appropriately.

3. For supervised output circuits, open up the circuit. Verify
that the appropriate circuit Trouble and location message is
displayed on the LCD module.

4. If the output is activated by one or more system inputs,
activate these inputs and verify the output function operates
appropriately.
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Initiating device testing
The procedures listed in the following sections should be
performed on the initiating devices connected to the system, in
conjunction with the procedures in the topic “Detector, input
module, and output module initial and reacceptance testing.”
These procedures are designed to test the initiating devices and
the network applications programming.

Manual stations
1. Visual inspection

2. Activate mechanism

3. Verify that the appropriate circuit type and device location
message is displayed on the LCD module. Verify the device
initiates the appropriate system responses.

4. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Nonrestorable heat detectors
1. Visual inspection

2. Test mechanically and/or electrically

3. Verify that the appropriate circuit type and device location
message is displayed on the LCD module. Verify the device
initiates the appropriate system responses.

4. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Restorable heat detectors
1. Visual inspection

2. Activate detector

3. Verify that the appropriate circuit type and device location
message is displayed on the LCD module. Verify the device
initiates the appropriate system responses.

4. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Waterflow switches
1. Visual inspection
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2. Activate sprinkler test valve. (Refer to Sprinkler system test
procedure.)

3. Verify that the appropriate circuit type and device location
message is displayed on the LCD module. Verify the device
initiates the appropriate system responses.

4. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.
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Notification appliance testing
The procedures listed in the following sections should be
performed on the notification appliances connected to the
system, in conjunction with the procedures in “Detector, input
module, and output module initial and reacceptance testing.”
These procedures are designed to test the notification appliances
and the network applications programming.

Visual devices
1. Visual

2. Activate the circuit. Verify all indicating appliances
operating properly.

3. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Speakers
1. Visual

2. Activate the circuit. Verify all indicating appliances
operating properly.

3. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.

Bells and horns
1. Visual

2. Activate the circuit. Verify all indicating appliances
operating properly.

3. Open up the circuit. Verify that the appropriate circuit
Trouble and location message is displayed on the LCD
module.
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Record of completion
When the system has been tested and found to operate
satisfactorily, make a copy and fill out the Record of Completion
on the following pages, and mount it near the fire alarm panel or
give it to the building representative.
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Record of Completion
Protected Property

Name:

Address:

Representative:

Phone:

Authority Having Jurisdiction:

Address:

Phone:

Record of System Installation
This system has been installed in accordance with the NFPA standards listed below, was inspected by __________________
on __________________, and includes the devices listed below, and has been in service since _______________ .

NFPA 72: Year ________; Ch. 1  2  3  4  5  6  7  (circle all that apply)

Manufacturer's Instructions Other (specify):
NFPA 70, , Article 760  National Electrical Code

Record of System Operation
All operational features and functions of this system were tested by __________on _________ and found to be operating properly and in
accordance with the requirements of:

NFPA 72: Year ________; Ch. 1  2  3  4  5  6  7  circle all that apply)

Manufacturer's Instructions
Signed: Dated: Organization:

Other (specify):
NFPA 70, , Article 760  National Electrical Code

System Software
Installed Revision: Checksum:

Revisions & Reasons:

Date of Programmer's Latest Factory Certification:
Programmed by (name):

Data Entry Program Revision Used

System Firmware

Application Programming
Initial Program Installation: Date:

Date:
Date:
Date:

Date:

Maintenance

System deviations from the referenced standards are:

(signed) for Central Station or Alarm Service Company

(signed) for representative of the authority having jurisdiction

(title)

(title)

(date)

(date)

Frequency of routine tests and inspections, if other than in accordance with the referenced NFPA standards:

Page 1 of 2
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[EST3ROC2.CDR]

Record of Completion

Supervisory Devices and Circuits
(indicate quantity)

Compulsory Guard's Tour comprised of ______ transmitter stations and
_______ intermdediate stations.

Valve supervisory devices

Selector in auto position

Fire pump power
Sprinkler System

Engine Driven Fire Pump

Electric Fire Pump

Other Supervisory Function(s)
(specify)

Building temperature points

Control panel trouble

Fire pump running
Site water temperature points

Transfer switches

Phase reversal
Site water supply level points:

Engine running

Power Supplies
Nominal Voltage:

Emergency system described in NFPA 70, Article 700

Current rating:
Location:

Storage battery

Dedicated generator

Location of fuel supply:

Primary (main)

Emergency or standby system used to backup primary supply

Secondery (standby)

Current Rating:

Legally required standby system described in NFPA 70, Article 701

Amp-Hour rating:
Overcurrent protection:

Optional standby system described in NFPA 70, Article 702, meeting the
performance requirements of Article 700 or 701

Calculated for _____ hours of
system operation.Type:

Notification Appliances & Circuits
# Notification Appliance Circuits

Type and quantity of installed Notification Appliances

Bells inch Visual Signals Type:
Speakers with audible
Horns without audible

Other:

Local Annunciator

Signaling Line Circuits
Quantity Style

Quantity and Style of connected SLCs, per NFPA 72, Table 3-6.1

System & Service
NFPA 72 - Local

NFPA 72 - Emergency Voice Alarm Service

NFPA 72 - Auxiliary

NFPA 72 - Central Station

NFPA 72 - Proprietary

NFPA 72 - Remote Station

If alarm transmitted off premise, location(s) received:

# Voice/alarm channels:

Type of connection:

Prime Contractor:

If alarms retransmitted off premise, location & phone of receiving organization:

# Installed speakers:

Local Energy:

Central Station Location:

Alarm:
Supervisory:

# Telephones/jacks installed:

Location/Phone # for receipt of signals:

Method of transmission of alarms to central station:

Method of transmission of alarms to public fire service comunications center:

1. 2.

McCulloh One-Way Radio Digital Alarm Communicator
Others:Two-Way RadioMultiplex

Method of alarm retransmission:

Single:
# speakers per zone:

Shunt: Parallel Telephone:

Multiple:

Page 2 of 2

Initiating Devices and Circuits
(indicate quantity)

Manual Stations

Smoke Detectors: Ion
Ion

Photo
PhotoDuct Detectors:

Waterflow Switches:
Other (list):

Automatic Devices
Ion/Photo/Heat/CO
Ion/Photo/Heat/CO

Combination Detectors
(circle active sensors)
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Chapter 7
 Preventive maintenance

Summary

This chapter provides a listing of required scheduled
maintenance items and procedures.

Content

General • 7.2
Preventive maintenance schedule • 7.3
Signature device routine maintenance tips • 7.8

Detectors • 7.8
CO maintenance alert • 7.8
CO maintenance report • 7.8
Modules • 7.9

Signature detector cleaning procedure • 7.10
SIGA2 replacement procedures • 7.13

Smoke chamber • 7.13
CO sensor module • 7.13

System trouble and maintenance log • 7.14
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General
Before commencing testing, notify all areas where the alarm
sounds and off premises locations that receive alarm and trouble
transmissions that testing is in progress.

Records of all testing and maintenance shall be kept on the
protected premises for a period of at least five (5) years.

Required Tools:

• Slotted Screwdriver, Insulated
• Digital multimeter
• 1.1 k  1 W resistor
• 12 inch (30.5 cm) jumper lead with alligator clips
• Panel Door Key

In addition, make sure you have the required system passwords.
If the system includes access control applications, you'll need a
construction card, or other valid access card.

A complete check of installed field wiring and devices should be
made at regular intervals, in accordance with NFPA 72 and ULC
524 requirements. This includes testing all alarm and supervisory
alarm initiating devices and circuits, and any off premise
connections.

Panel operation should be verified in the alarm, supervisory, and
trouble modes.

To ensure that the panel can be powered when primary power is
lost, the batteries should be periodically inspected, tested, and
replaced (as a minimum) every 4 years.
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Preventive maintenance schedule
To ensure proper operation, plan maintenance (regular or
selected) in accordance with the requirements of the authority
having jurisdiction. Refer to NFPA 72 National Fire Alarm and
Signaling Code, CAN/ULC-S536, Standard for the Inspection
and Testing of Fire Alarm Systems, and CAN/ULC-S537
Standard for the Verification of Fire Alarm Systems.

Use the table below to determine when to perform testing and
preventative maintenance procedures.

Preventive maintenance schedule

Component
Testing
Interval Test Procedure

Manual
stations

Semiannually 1. Make a visual inspection.

2. Put the zone in test mode.

3. Activate the mechanism.

4. Verify the proper IDC zone response.

Non-restorable
heat detectors

Semiannually 1. Make a visual inspection.

2. Put the zone in test mode.

3. Test the detector mechanically and/or electrically.

4. Verify the proper IDC zone response.

Restorable
heat detectors

Semiannually 1. Make a visual inspection.

2. Put the zone in test mode.

3. Activate at least one detector on each IDC. All detectors on
each IDC must be tested within five years.

SIGA2 heat
detectors

Semiannually 1. Visually inspect the detector. Verify that the green LED is
flashing.

2. Put the detector/zone in test mode.

3. Activate the heat sensor using a hair dryer and maintaining a
distance of three inches or using the Testifire Multi-Stimulus
Detector Tester [2] per manufacturer’s instructions.

Caution: Do not apply excessive heat when using a hair
dryer. Excessive heat may damage the outer cover.

4. Verify that a detector activation indication is on the FACU per
the system design.
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Preventive maintenance schedule

Component
Testing
Interval Test Procedure

Smoke
detectors

Annually 1. Make a visual inspection.

2. Put the zone in test mode.

3. Conduct a functional test to verify the proper IDC zone
response.

4. Check the detector sensitivity.

5. Clean the detector as required.

SIGA2 smoke
detectors

Annually 1. Visually inspect the detector. Verify that the green LED is
flashing.

2. Put the detector/zone in test mode.

3. Activate the smoke sensor using No Climb Products model
CHEK02-xxx [1] smoke aerosol spray, smoke generator, or
the Testifire Multi-Stimulus Detector Tester [2] per
manufacturer’s instructions.

4. Verify that a detector activation indication is listed on the
printer.

5. Run a detector sensitivity and compensation report.

SIGA2 smoke
and heat
detectors

Annually 1. Visually inspect the detector. Verify that the green LED is
flashing.

2. Put the detector/zone in test mode.

3. Activate the smoke sensor using No Climb Products model
CHEK02-xxx smoke aerosol spray, smoke generator, or the
Testifire Multi-Stimulus Detector Tester per manufacturer’s
instructions.

4. Activate the heat sensor using a hair dryer and maintaining a
distance of three inches or using the Testifire Multi-Stimulus
Detector Tester per manufacturer’s instructions.

Caution: Do not apply excessive heat when using a hair
dryer. Excessive heat may damage the outer cover.

5. Verify that a detector activation indication is listed on the
printer.

6. Run a detector sensitivity and compensation report.

CO sensors Monthly [3] 1. Visually inspect the detector. Verify that the green LED is
flashing.

2. Perform a CO sensor function test.

CO sensors 6 years after
date of
manufacture

1. Replace the CO sensor.
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Preventive maintenance schedule

Component
Testing
Interval Test Procedure

SIGA2 smoke,
heat, and CO
detectors

Annually 1. Visually inspect the detector. Verify that the green LED is
flashing.

2. Put the detector/zone in TEST mode.

3. Activate the smoke sensor using No Climb Products model
CHEK02-xxx [1] smoke aerosol spray, smoke generator, or
the Testifire Multi-Stimulus Detector Tester [2] per
manufacturer’s instructions.

4. Activate the heat sensor using a hair dryer and maintaining a
distance of three inches or using the Testifire Multi-Stimulus
Detector Tester per manufacturer’s instructions.

Caution: Do not apply excessive heat when using a hair
dryer. Excessive heat may damage the outer cover.

5. Place the CO sensor in the accelerated response mode.

a. At the panel, select Command Menus.

b. Select Option 4) Activate.

c. Select Option 9) Gas Accel Response.

d. Enter the device number for the sensor to be tested.
Format: PPCCDDDD where PP = panel number, CC =
card number, and DDDD = device address.

Refer to the SDU Help version 11.0 or later for information
on programming for the accelerated response mode.

6. Activate the CO sensor using SDI LLC model Solo C6-xxx
[1] CO aerosol spray without covering the head or with the
Testifire Multi-Stimulus Detector Tester [2] per
manufacturer’s instructions.

Note: If the CO sensor is programmed as the alarm point, it
must comply with the requirements of NFPA 720.

7. Verify that a detector activation indication is listed on the
printer.

8. Run a detector sensitivity and compensation report.

Waterflow
switches

Every two
months

1. Put the zone in test mode.

2. Activate the sprinkler test valve. Refer to the sprinkler system
test procedure.
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Preventive maintenance schedule

Component
Testing
Interval Test Procedure

All initiating
device circuits

Annually 1. Put the IDC zone in test mode.

2. Activate the IDC zone. Appropriate NACs should activate
and zone information should be annunciated.

3. Restore the test device and reset the zone.

4. Open the IDC field wiring. A trouble message should be
annunciated.

5. Reset and lock the panel at the conclusion of all testing.

Remote
annunciators

Annually 1. Verify that all indicators are operating properly.

Notification
appliances

Annually 1. Make a visual inspection.

2. Put the panel in alarm, drill, or test mode. Verify that all
indicating appliances are operating properly.

Panel LEDs
and trouble
buzzer

Annually 1. Illuminate all LEDs by pressing the Panel Silence and
Trouble Silence switches at the same time.

2. Reset and lock the panel at the conclusion of all testing.

Panel primary
power

Acceptance
and
reacceptance
tests

1. Remove the primary AC power.

2. Verify that the panel operates from the battery.

3. Verify that the panel goes into trouble (after a 6 second
delay).

4. Restore the AC power at the end of the test.

5. Reset and lock the panel at the conclusion of all testing.

Panel
secondary
power

Acceptance
and
reacceptance
tests

1. Remove the primary AC power.

2. Measure the standby and alarm currents, and compare
these with the battery calculations to verify adequate battery
capacity.

3. Test the system under full load for 5 minutes.

4. Measure the battery voltage under full load. (The acceptable
range is 20.4 to 27.3 VDC.)

5. Restore the AC power at the end of test.

6. Reset and lock the panel at the conclusion of all testing.

Panel trouble
signals

Annually 1. Verify operation of system Trouble LED and trouble buzzer.

2. Reset and lock the panel at the conclusion of all testing.

LCD clock Each visit 1. Verify that the displayed time is correct. Reset the clock if the
time is incorrect.
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Preventive maintenance schedule

Component
Testing
Interval Test Procedure

Supervisory
signal initiating
devices

Semiannually 1. Put the zone in test mode.

2. Operate the test valve.

3. Test the pressure, temperature, and water level sensors per
the sprinkler system test procedure.

Auxiliary
system off-
premises fire
alarm signal
transmission

Monthly 1. Coordinate the test with the receiving location.

2. Verify the receipt of all transmitted signals.

3. Reset and lock the panel at the conclusion of all testing.

Remote
system off-
premises
waterflow
signal
transmission

Every two
months

1. Coordinate the test with the receiving location.

2. Verify the receipt of all transmitted signals.

3. Reset and lock the panel at the conclusion of all testing.

[1] xxx indicates a variable related only to marketplace.

[2] For more Testifire information, visit www.testifire.com

[3] Monthly until January, 2012, when it becomes an annual test.
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Signature device routine maintenance tips

Detectors
When removing one detector at a time, wait 1 minute after
replacing the first detector before removing the next detector.
This gives the system time to recognize and re-map the first
detector before generating a trouble condition caused by
removing the second detector.

CO maintenance alert
In addition to displaying a maintenance alert when the photo
element dirtiness is at or above 80%, the loop controller displays
a maintenance alert when the CO sensor module is at or below 6
months until end of life. If both elements are at or above these
thresholds, there is only one maintenance alert. Once the
dirtiness threshold is at 100%, a dirty detector trouble displays
for the photo element. Once there are 0 months until end of life,
the panel displays the CO end-of-life trouble message.

CO maintenance report
The CO sensor module has a life span of 6 years. After 6 years,
the detector sends out an end-of-life trouble message. When this
trouble message is transmitted, replace the CO sensor module.

To determine the months until end of life, request a Maintenance
Report.

Figure 7-1: Maintenance report
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Modules
Signature modules should be visually inspected to insure the
physical installation is secure. Functional testing of the module
should be done regularly as required by the AHJ.
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Signature detector cleaning procedure
There are two cleaning procedures.

• SIGA detectors require using a conventional vacuum cleaner
equipped with the detector cleaning tool from the Signature
Series Tool Kit (P/N SIGA-ST). The tool is installed on the
end of the suction hose (nominal 1.5 in. or 3.8 cm ID). This
creates a high velocity vortex scrubbing action around the
detector, removing loose dust and debris which is
subsequently drawn into the vacuum.

• SIGA2 detectors require opening the detector and cleaning
the interior using a vacuum cleaner and a soft brush as
instructed below.

Note: In order to avoid false alarms, disable the detector being
cleaned before cleaning.

To clean SIGA detectors:

1. Disable the detector to prevent false alarms.

2. Use the conventional vacuum cleaner brush attachment to
remove any visible cobwebs etc. from the immediate area of
the detector.

3. Connect the detector cleaning tool to the suction hose.

4. Place the detector cleaning tool over the detector head for
approximately 10 seconds.

5. After the detector has been cleaned, restore it to proper
operation.

6. Run the detector sensitivity routine to print a list of detector
sensitivity and compensation readings and to verify the
effectiveness of the cleaning.

Note: Without using the detector cleaning tool to clean the
detectors, it is not possible to verify the dirtiness levels after
cleaning. In this case, clean the detector per instructions above
and operate for a minimum of two hours, then restart the loop
controller. If the detectors are cleaned properly, the maintenance
indicators return to normal condition.
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Detector
Cleaning

Tool

Place cleaning tool
over detector.

Connect to vacuum
cleaner hose. [ACLEAN1.CDR]

Figure 7-2: Detector Cleaning Tool

To clean SIGA2 detectors:

1. Disable the detector or zone to prevent false alarms.

2. Use a conventional vacuum cleaner brush to remove visible
cobwebs, etc. from the immediate area of the detector.

3. Remove the detector from the detector base, by inserting a
small screwdriver into the tamper-resist access slot while
rotating the detector counterclockwise.

4. Push the locking tab on the bottom of the detector toward the
center then twist and pull to remove the cover.

5. Using a soft brush and vacuum, carefully remove any dust or
dirt from around the sensor chambers. See Figure 3.

6. After the detector has been cleaned, reassemble and restore it
to proper operation.

7. Check and record the detector’s dirty level reading to verify
the effectiveness of cleaning.

8. If cleaning is unsuccessful, return the detector to the factory
and replace it with a new detector.
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1

2

3

4

5
6

7

8

1. Mounting base
2. Detector base
3. CO sensor module (on CO detectors only)
4. Smoke chamber: to remove.
5. Detector cover: twist and pull to remove
6. LED indicator
7. Access slot for tamper-resist mechanism
8. Optics box

Figure 3: SIGA2 smoke detector with CO sensor

To properly judge the effectiveness of the detector cleaning
process, observe the effect cleaning had on the detector’s
dirtiness level. If the detectors are cleaned properly, the
maintenance indicators return to normal condition.
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SIGA2 replacement procedures

Smoke chamber
The SIGA2 smoke detectors have replaceable smoke chambers.
Replace the smoke chamber of these detectors when, after
cleaning the detector, the control panel still indicates a dirty
detector.

There are two replacement smoke chambers. Replace the smoke
chamber as described on its installation sheet.

Table 1: Replaceable smoke chambers.

Model  Replaces smoke chamber on

2-SPRC1 SIGA2 -PS, SIGA2-PHS

2-SPRC2 SIGA2-PCOS, SIGA2-PHCOS

CO sensor module
2-CORPL is the replacement sensor for the Signature Series CO
detectors. Replace the CO sensor module every six years or
when the control panel indicates a sensor end-of-life condition.
Refer to installation sheet P/N 3101589.

Note: For proper operation, never replace the CO sensor itself
without the PCB as each board has calibration data specific to
the CO sensor.
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System trouble and maintenance log

Date Time Event Initial
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Chapter 8
 Service and troubleshooting

Summary

This chapter provides a comprehensive set of procedures and
tables to aid certified technical personnel in servicing and
troubleshooting the system.

Content

Overview • 8.3
Maintenance philosophy • 8.3
Problem classification • 8.3
Handling static-sensitive circuit modules • 8.3
Removing or replacing circuit modules • 8.4
Recommended spares list • 8.4

Hardware problems • 8.5
Identification • 8.5
Isolation • 8.5
Substituting hardware • 8.5
Adding hardware • 8.6
Downloading problems • 8.6

Modules • 8.7
Rail signals • 8.7
3-PPS/M Primary Power Supply module • 8.7
3-BPS/M Booster Power Supply module • 8.9
CPU Central Processor module • 8.9
3-FIBMB fiber optic interface • 8.13
Signature Controller modules • 8.14
Control / display modules • 8.14
Audio amplifier modules • 8.15
3-OPS Off-Premises Signal module • 8.16
3-IDC8/4 Initiating Device Circuit module • 8.16
3-LDSM Display Support module • 8.17
3-MODCOM(P) Modem Communicator module • 8.17
Common causes of problems • 8.18

Audio components • 8.20
3-ASU Audio Source Unit • 8.20
3-FTCU Firefighter Telephone Control Unit • 8.21
SIGA audio amplifiers • 8.21

Pseudo point descriptions • 8.24
Signature data circuit (SDC) operation • 8.35
Basic Signature data circuit troubleshooting • 8.37

Isolating circuit and device problems • 8.37
Open circuit conditions • 8.37
Short circuit conditions • 8.38
Ground fault conditions • 8.39
Substituting known good Signature series devices • 8.41

Signature controller modules • 8.47
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Substituting Signature controller modules • 8.47
Mapping errors • 8.47

Device troubleshooting • 8.49
Signature diagnostic tools • 8.51

Using Signature diagnostics • 8.51
Signature diagnostic sequence • 8.52
Displaying mapping errors • 8.52
Displaying device chain errors • 8.55
Using the chain lists • 8.57
Displaying message counters • 8.57
Displaying device trouble • 8.59
Displaying trouble tables • 8.62

DSDC status • 8.65
Introduction • 8.65
Setting up the System Definition Utility program • 8.65
Using DSDC status • 8.65
Displaying the current SDC status • 8.65
Displaying a log of current SDC status events • 8.67
Displaying the SDC in-process progress chart • 8.68

Addressable analog diagnostic tools • 8.70
System definition utility • 8.70
Problem solving hints • 8.72

3-AADC1 Addressable Analog Driver Controller • 8.74
Substituting 3-AADC1 local rail modules • 8.74

Addressable analog device troubleshooting • 8.75
Wiring problems • 8.77

Correcting addressable analog circuit wiring problems • 8.78
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Overview

Maintenance philosophy
The EST3 life safety system consists of modular assemblies
utilizing surface mount technology (SMT) for easy installation
and maintenance. SMT provides high reliability but prohibits
component-level field repairs. For these and other reasons, the
maintenance philosophy consists of fault isolating to the circuit
card assembly, removing the defective circuit card, and then
replacing it with a spare.

Service and repair of EST3 system components centers around
the following assumptions:

1. Qualified technicians possessing a complete understanding
of the system hardware and functions will perform
maintenance.

2. Only certified maintenance technicians will service the
equipment.

3. Maintenance technicians will have a ready available supply
of replacement parts.

Problem classification
Problems with the system can generally be classified into two
categories: application programming problems and hardware
(including firmware) problems. Many times hardware problems
are identified by the system itself. Application programming
problems are typically suspected when an incorrect response
happens, or when a response fails to happen or happens at the
wrong time.

Handling static-sensitive circuit modules
Many of the circuit modules use components that are sensitive to
static electricity. To reduce the possibility of damaging these
components, take the following precautions when handling:

1. Use only approved grounding straps that are equipped with a
1 M  resistive path to earth ground.

2. Always keep circuit modules in their protective antistatic
packaging. Remove only for inspection or installation.

3. Always hold circuit modules by the sides. Avoid touching
component leads and connector pins.
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Removing or replacing circuit modules
When removing or replacing circuit modules, always remember
to:

1. First disconnect the battery then remove AC power.
Removing or replacing circuit modules when power is
applied will damage the equipment.

2. Avoid applying excessive force to the snap-rivet fasteners
that lock the plug-in modules in place. If needed, use the
extraction tool provided in the hardware kit.

Recommended spares list
As a general guideline, 10% of the quantity installed or a
minimum of 1 each of the following installed equipment should be
available as spare:

• Power supply
• Local rail modules
• Amplifiers (if no backup installed in system)
• Printer ribbon

As a general guideline, 10% of the quantity installed or a
minimum of 3 each of the following installed equipment should be
available as spare:

• Monitor modules
• Control modules
• Heat detectors
• Ionization smoke detectors
• Photoelectric smoke detectors
• CO detectors, including combination, heat, smoke, and CO
• Base, detector
• Duct detector filter kits
• Breakglass replacement for pull stations
• Breakglass replacement for warden stations
• Horn, bell, strobe, and speaker

System batteries and CO replacement modules should be replaced
at recommended intervals. Stocking of spare batteries and CO
modules is not recommended because of shelf-life limitations.

The SIGA2 smoke detectors have replaceable smoke chambers.
These should be replaced when, after cleaning the detector, the
control panel still indicates a dirty detector. As a general
guideline, 10% of the quantity installed or a minimum of 3 each
dependent on environmental conditions.
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Hardware problems

Identification
Hardware problems are typically identified by an intermittent or
total failure of a device.

Isolation
Hardware problems may be categorized as problems within an
equipment cabinet, and problems with field wiring and devices.

The quickest way to locate a hardware problem is by selectively
isolating portions of the system and observing the results of the
isolation. By selectively isolating smaller and smaller portions of
the system, hardware faults can usually be isolated. The suspect
component may then be replaced with a known good component,
and the results again observed.

Substituting hardware

Caution: Never install or remove a module while power is
applied to the cabinet.

The local rail modules in the EST3 system are microprocessor
based. The Signature driver controller module, Central Processor
Module (CPU) module, 3-AADC1 Addressable Analog Device
Controller module, and 3-ASU Audio Source Unit all have
“flash” memory, which is used to store the operating firmware.
The flash memory is empty when the module is shipped from the
factory. When the configuration database is downloaded into the
cabinet, each component using flash memory receives specific
information. This information includes the module’s location in
the system and its configuration.

Note: Because the content of each module is specific to its
cabinet location, do not substitute 3-SSDC(1), CPU, 3-AADC1,
or 3-ASU modules without downloading the new cabinet
configuration database.

If you are substituting a Signature driver controller module, you
must also download the specific Signature circuit information
into the module’s memory. If you are substituting a 3-AADC1
driver controller module, you must also download its specific
circuit configuration into its database. If you are substituting
3-ASU modules, you must also download the audio message
database directly into the 3-ASU.
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Rail module substitution and replacement rules

Rule 1: Modules must be replaced with modules of the same
model number.

Rule 2: LED / Switch Displays must be replaced with LED /
Switch Displays of the same model number.

Rule 3: Substitute modules must have an identical LED / Switch
Display installed as the module it replaces.

Rule 4: Substitute modules should be installed in the same rail
location as the module it is replacing.

Adding hardware
When hardware is added to a cabinet, a portion of the network
configuration database must also be changed. The extent of the
changes depends on the rule relationships between the added
component and the balance of the network. Revised copies of the
database must then be downloaded using the SDU.

Downloading problems
If you are experiencing frequent downloading problems, low
signal level from the download computer may be the cause. The
Buffered RS-232 Communication Cable, Catalog No.
SDU-CBL, may be used to correct signal level problems.

Note: Do not use the buffered RS-232 communication cable with
a CPU.
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Modules

Rail signals
The figure below shows the signals normally present on a pair of
chassis rails.

Note: The panel controller and the power supply monitor module
must be installed in order to measure the voltages indicated.

J8
J9

J10
J11

Top Rail J9 BINJ8  AIN

[3RAILSIG.CDR]

1

13

2

14 J10  AOUT J11  BOUT

J8
J9

J10
J11

J8  CIN

J10  COUT

1

11

2

12

J9  DIN

J11 DOUT

Bottom Rail

Top Rail
Pin        Function
1 - 2      +6.25 VDC
3           +Sense
4            -Sense
5           -
6           +
7           -Rail Data
8           +Rail Data
9 - 10    Not Used
11 - 14  Common

Audio Data
Audio Data

Bottom Rail
Pin        Function
1 - 4      +24 VDC
5           All Fail
6 - 9      Not Used
10 - 12  Ground

The DC voltages can be checked with a digital meter. Data
signals on pins 7 and 8 of the top rail can be verified by looking
at the Receive (RX) and Transmit (TX) LEDs on any module
installed on the rail.

3-PPS/M Primary Power Supply module
The transmit (TX) and receive (RX) LEDs on the Primary Power
Supply Monitor Module should flicker, indicating normal two
way communication activity with the CPU.

[PSMONLED.CDR]

TX RXTX RX

If the 3-PPS/M Primary Power Supply is used in conjunction
with one or more 3-BPS/M Booster Power Supplies, there is
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interaction between the supplies. Under most conditions, a
defective power supply will be identified by the system, and
annunciated as a trouble. The system may continue to operate
nearly normally, as the battery connected to the faulty supply
will automatically be switched into the circuit, as the load
demands.

Table 8-1: Nominal primary and booster power supply
voltages

Test Point Voltage

Rail Power 25 - 26.4 Vdc w/AC power on

Auxiliary Power 25 - 26.4 Vdc w/AC power on

Battery 27.3 V (battery under charge @ 25 °C)

Table 8-2: Primary Power Supply module troubleshooting

Problem Possible cause

Supply will not operate from
AC line

1. AC line fuse F2 (3.15A slow blow) open

2. Rectified DC fuse F3 (3.15A slow blow) open

RX or TX LED OFF
No communication between
3-PSMON and CPU

1. Defective or poor connection on ribbon cable between
3-PSMON and 3-PPS

2. 3-PSMON Defective

3. 3-PPS Defective

Auxiliary and Rail voltage low 1. Excessive load causing supply to fold back

2. Power Cable between 3-PSMON and 3-PPS loose or
defective

3. Booster Supply failure causing primary supply to fold back

Batteries will not charge 1. System in alarm mode

2. Fuse F1 (8A) on 3-PPS open

3. 30 to 60 Ah battery installed, 10 to 29 Ah battery specified in
SDU

4. Battery shorted

5. Battery not wired to power supplies correctly (only wired to
BPS/M)

System will not operate on
batteries

1.  Battery voltage below 18 Vdc. (system automatically turns off
when batteries too low to properly operate system)

2. Fuse F1 (8A) on 3-PPS open

3. Batteries connected before AC power energized

4. Battery temperature too high

5. Defective batteries
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3-BPS/M Booster Power Supply module
The transmit (TX) and receive (RX) LEDs on the Booster Power
Supply Monitor Module should flicker, indicating normal two
way communication activity with the CPU.

[PSMONLED.CDR]

TX RXTX RX

The booster power supply voltages are indicated in Table 8-1.
Table 8-3 lists common problems with the booster power supply
and booster monitor module.

Table 8-3: Booster Power Supply module troubleshooting

Problem Possible cause

Supply will not operate from
AC line

1. AC line fuse F2 (3.15A slow blow) open

2. Rectified DC fuse F3 (3.15A slow blow) open

RX or TX LED OFF
No communication between
3-BPSMON and CPU

1. Defective or poor connection on ribbon cable between
3-BPSMON and 3-BPS

2. 3-BPSMON defective

3. 3-BPS defective

Auxiliary and Rail voltage low 1. Excessive load causing supply to fold back

2. Power Cable between 3-BPSMON and 3-BPS loose or
defective

3. Booster Supply failure causing primary supply to fold back

System will not operate on
batteries

1. Battery voltage below 18 Vdc. (system automatically turns off
when batteries too low to properly operate system)

2. Fuse F1 (8A) on 3-BPS open

3. Batteries connected before AC power energized

4. Battery temperature too high

5. Defective batteries

CPU Central Processor module
The CPU controls all the communication and processing of
information for modules located in its cabinet. Token ring
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network communication between CPU modules in other cabinets
is also processed by the CPU. Network communication is
RS-485 when the 3-RS485 card is installed in CPU connector J2,
and fiber optic when the 3-FIBMB or 3-NSHM module is
connected to J2 of the CPU.

Network and audio data circuits

Figure 8-1 and Table 8-4 show the location and normal state of
the communication status LEDs on the CPU module.

TB1

SUP

C

ALARMTROUBLE
O
N

C
N C

O
N C -A C

N N
O
N

C
N

NETWORK

+
B

+
A A

-

AUDIOAUDIO
B
- +

A IN A OUT
+- -

R
X
1 1 1

T
X

R
T
S

21 2 2

C

X
O
M

R
R

T
X

T
S

2

C
O
MINOUT B OUT

AUDIO

++

AUDIO
B IN

- -

J1

Rx1

Rx2

Rx3

Tx1

Tx2

Tx3

[CPULEDS.CDR]

Figure 8-1: CPU module

Table 8-4: CPU LED indications

LED Normal
state

Description

RX1 Flicker Local Rail Receive Activity

TX1 Flicker Local Rail Transmit Activity

RX2 Flicker Network Data Ch A Receive Activity

TX2 Flicker Network Data Ch A Transmit Activity
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RX3 Flicker Network Data Ch B Receive Activity

TX3 Flicker Network Data Ch B Transmit Activity

EST3 network wiring alternates between channel A and channel
B, as shown in Figure 8-2.

A   B

CPU

Class B network siring one-line diagram

Class A network wiring one-line diagram

A   B

CPU

A   B

CPU

A   B

CPU

A   B

CPU

A   B

CPU

Figure 8-2: Network wiring one-line diagrams

RX1 and TX1 should flicker continuously, indicating normal
two-way CPU module to rail module communication activity.

When multiple CPU modules are networked together using Class
B wiring, RX2, TX2, RX3, and TX3 on all panels except the first
and last should flicker continuously, indicating normal two-way
network communication activity on both data channels.

When multiple CPU modules are networked together using Class
A wiring, RX2, TX2, RX3, and TX3 should flicker continuously,
indicating normal two way network communication activity on
data channels A, and B.

The network and audio riser data circuits are isolated at each
CPU module. This prevents a shorted data circuit from
interrupting communication on the entire circuit. Figure 8-3
shows typical Class B network data circuit.

3NETTS1.CDR

1 2 3 4 5

Figure 8-3: Class B network data circuit
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When trying to isolate trouble on a network or audio data circuit,
remember that both shorted and open circuit segments will
interrupt communication between two CPU modules.

Figure 8-4 shows an open or short circuit fault between cabinets
3 and 4.

3NETTS2.CDR

Circuit Fault
open or short

1 2 3 4 5
Figure 8-4: Network data circuit fault

Either an open or shorted circuit will interrupt communication
between cabinets 3 and 4. The token ring network will
reconfigure and operate as two independent sub-networks, one
consisting of cabinets 1, 2, and 3; the second consisting of
cabinets 4 and 5.

Due to the isolation between cabinets, during a ground fault
condition, the number of potential circuits to be investigated is
limited to those originating from a single cabinet.

Table 8-5: CPU troubleshooting

Problem Possible cause

RX1 or TX1 off 1. CPU not firmly seated in rail connectors

2. CPU failure

RX2, TX2 or RX3, TX3 off, or
both pairs off

1. (+) and (-) wires reversed.

2. Circuit not properly terminated

3. Network A and Network B circuits crossed

4. Improper wire installed

5 Ground fault

6. 3-RS485 card loose

RS-232 port (J5) inoperative 1. TX and RX wires reversed

2. CPU and peripheral device baud rate mismatched

3. PC improperly configured

Ancillary RS-232 port (TB2-1
to 4 or TB2-5 to 8) inoperative

1. TX and RX wires reversed.

2. CPU and peripheral device baud rate mismatched

3. Peripheral device off-line or improperly configured
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Table 8-5: CPU troubleshooting

Problem Possible cause

RS-485 port (TB2 17 to 20)
inoperative

1. (+) and (-) wires reversed.

2. 3-RS485 card not seated properly

3. Network A and Network B circuits crossed

4. Improper wire

Power LED off, no characters
on display, switches
inoperative

1. No power to panel.

2. Ribbon cable between LCD and CPU loose or defective.

3. CPU defective

4 LCD defective

5. CPU not configured in SDU for LCD

All Module LEDs and switches
inoperative AND host module
working correctly.

1. Ribbon cable between display and CPU module loose or
defective

2. Display not configured in SDU

3. Display defective

Switch activation does not
perform the required function.

1 Display not defined in SDU database

2. Domain not configured correctly.

3-FIBMB fiber optic interface
Several models of the 3-FIB card are available to support
compatible operations with different models of the CPU.

3-FIB: Compatible with the 3-CPU.

3-FIBA: Compatible with the 3-CPU and 3-CPU1. The 3-FIBA
provides Class A audio when used with the 3-CPU1, but not
when used with the 3-CPU.

3-FIBMB: Compatible with both the 3-CPU1 and the 3-CPU3,
but not with the 3-CPU.

Note: If network communication must be maintained when the
node is powered down for service, connect a 12 V battery to J2
on the fiber optic interface card.

The LEDs on the 3-FIBMB interface board adjacent to the fiber
optic indicate circuit activity.

Test jumpers

Jumper JP1 is used to put the module in test mode. In the test
mode, the “OUT” ports transmit a constant signal, which can be
used to measure cable loss.
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Table 8-6: 3-FIB troubleshooting

Symptom Possible causes

No LED activity on any fiber
optic port

1. Ribbon cable between interface and electronics card loose,
Improperly installed, or broken.

2. Electronics card not properly seated in J2 of CPU.

No LED activity on “IN” fiber
optic port

1. Incorrect cable connected to port.

Steady on LED on “IN” fiber
optic port

1. Jumper JP1 left in test position.

Signature Controller modules
Please refer to Signature Component Troubleshooting Chapter
for complete information on Signature related troubleshooting.

Control / display modules
The information in this section applies to the following models
of control / display modules:

3-12/1RY 3-2RY 3-12/2RY

3-12SG 3-12SR 3-12SY

3-12/SIGY 3-12/S1RY 3-12/AS2Y

3-24G 3-24R 3-24Y

3-6/3S3L 3-6/3S1G2Y 3-6/S1GYR

The control / display modules operate independently of the host
module on which they are installed. The displays do use the host
module’s electronics to communicate with the CPU.

The Lamp Test function (pressing Panel Silence and Alarm
Silence Switches simultaneously) will quickly isolate hardware
problems from programming problems with any display.

Table 8-7: Control / display module troubleshooting

Problem Possible cause

Module LEDs and switches
inoperative AND host module
inoperative

1. No power to panel

2. Ribbon cable between display and host module loose or
defective

3. Display defective

4. Host module defective
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Table 8-7: Control / display module troubleshooting

Problem Possible cause

All module LEDs and switches
inoperative AND host module
working correctly

1. Ribbon cable between display and host module loose or
defective

2. Display not configured in SDU

3. Display defective

LEDs respond incorrectly  1. Display not defined in SDU database

2. LED misidentified in SDU database

3. Rule governing LED operation not correctly written

Switch activation does not
perform the required function

1. Display not defined in SDU database

2. Switch misidentified in SDU database

3. Rule governing switch operation not correctly written

Audio amplifier modules

Table 8-8: 3-ZAxx Zoned Audio Amplifier module troubleshooting

Problem Possible cause

Audio output level too low 1. Jumpers set for 25 Vrms when connected to a 70 Vrms
circuit

2. Gain adjusted too low

3. Input level to ASU too low

No or extremely low audio
output

1. Fuse blown

2. Gain set too low

Audio level too high 1. Jumper set for 70 Vrms when connected to 25 Vrms circuit

2. Gain adjusted too high

3. Input level to ASU too high

Amplifier current limiting 1. Audio circuit overloaded

2. Input level to ASU too high

Incorrect amplifier version
reported to CPU module

1. Jumpers installed incorrectly
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3-OPS Off-Premises Signal module

Table 8-9: 3-OPS Off-Premises Signal module troubleshooting

Problem Possible cause

Module in trouble 1. Master box circuit open or not reset

2. Reverse polarity circuit open

3. 3.6 k  EOL resistor not installed on unused circuits

Remote receiver indicates
circuit trouble and does not
receive alarm

1. Circuit polarity reversed

2. Circuit open

3. Excessive circuit resistance

4. Incompatible receiver

5. Defective module

Remote receiver does NOT
indicate circuit trouble and
does not receive alarm

1. 3-OPS Not activated by panel (SDU database)

2. Incompatible receiver

3. Defective module

3-IDC8/4 Initiating Device Circuit module

Table 8-10: 3-IDC8/4 Initiating Device Circuit module troubleshooting

Problem Possible cause

Module in trouble 1. 4.7 k  EOL resistor not installed on unused IDC circuits

2. 15 k  EOL resistor not installed on unused NAC circuits

3. No communication with CPU module

4. Module not defined in SDU database.

5. Field wiring connector not plugged into module

NAC output not working 1. Jumpers installed incorrectly

2. External source configured but not connected

3. Circuit folding back due to overload.

4. Circuit “Silenced”

5. Circuit shorted

6. Polarized device defective or reversed on circuit

IDC circuit not working 1. Incompatible 2-wire smoke detectors

2. Excessive wiring resistance or capacitance
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3-LDSM Display Support module

Table 8-11: 3-LDSM Display Support module troubleshooting

Problem Possible cause

All Module LEDs and switches
inoperative and host module
working correctly

1. Ribbon cable between display and 3-LDSM module loose or
defective

2. Module not configured in SDU

3. Display not configured in SDU

4. Display defective

3-MODCOM(P) Modem Communicator module

Diagnostic aids

Two LEDs (DS1 and DS2) provide diagnostic information. The
activity of DS1 and DS2 during dialing and data transmission are
outlined in the following table.

Table 8-12: 3-MODCOM LED states and meanings

LED state DS1 meaning DS2 meaning

Off No activity No activity

On Line 1 has been seized Line 2 has been seized

Slow flash Dialer or modem data is
being passed on Line 1

Dialer data is being passed on
line 2. (Modem data is passed
only on line 1.)

Slow flash (both) Slow flash on both LEDs indicates an ongoing download of
application code or configuration code from CPU or SDU

Fast flash Reflects ringing on Line 1.
(Flashing follows pattern
detected.)

N/A - line 2 does not have ring
detection

A Radio Shack Mini Audio Amplifier (catalog number
277-1008) facilitates listening to the distinctive sounds
associated with dialing, receiving handshakes, transmitting data,
and receiving acknowledgements. Obtain this device locally and
place a 0.1 F 200 V or greater capacitor in series with one of
the leads. (You can install the capacitor permanently, within the
case, if you prefer.) Alternately, you can use a lineman’s butt set
in monitor mode.

During downloading from a remote computer, you will hear the
distinct sound of modems establishing a connection, then a series

Page 427 of 1859

O & M Manual TRAIN - 427



Service and troubleshooting

8.18 EST3 Installation and Service Manual

of rapid chirps as data is transmitted from the ACDB or KDC
program.

Note: Remove the amplifier when you finish troubleshooting.
Do not install the amplifier permanently.

Common causes of problems
Evaluation of visual and audible indications will usually serve to
isolate the source of trouble. Before attempting to replace the
3-MODCOM module, the following causes of problems should
be investigated:

• The 3-MODCOM module is not properly seated on the rail
connectors, or one or more connector pins have been bent
away from the associated sockets

• A modular telephone plug is not connected to the appropriate
line 1 or line 2 jack, or is not fully seated, or is not connected
at the telephone block

• The 3-MODCOM has been configured with incorrect CMS
telephone numbers

• The telephone line is faulty

If the module and telephone line are okay, check the CMS
telephone number by dialing it using a standard telephone
plugged directly into the RJ-31X jack. (The jack will
accommodate a standard modular phone plug.)

You should hear a dial tone when going off-hook, lose the dial
tone after dialing the first digit, hear the receiver ringing, hear
the CMS receiver go off-hook and send a handshake tone.

Typical problems dialing the CMS involve missing or incorrect
area codes, the need to dial 1 for long distance, and missing line
access codes (example: dialing 9 for an outside line).

If the receiver answers, check that it is sending out the correct
handshake. For SIA P2 (3/1 pulse), SIA P3 (4/2 pulse), and SIA
DCS the receiver should send a single tone of 0.5 to 1.0 seconds
in duration. For Contact ID, the handshake signal consists of two
short tones of different frequency. For TAP there should be a
modem-type exchange of handshake messages.

If the receiver sends the correct handshake and the 3-MODCOM
transmits data but the receiver does not send an
acknowledgement, check that the receiver is compatible with the
desired protocol. (SIA DCS, P2, and P3 standards are available
from the Security Industry Association). Typical problems
involve an incompatible format or data message.

If the handshake and acknowledge signals are audible, check that
the correct account number was configured in the 3-MODCOM

Page 428 of 1859

O & M Manual TRAIN - 428



Service and troubleshooting

EST3 Installation and Service Manual 8.19

and that the code being sent was correctly programmed in the
CMS computer.

Where a 3-MODCOM module is suspected of being faulty, try
substituting a known good one that has been properly
programmed.
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Audio components

3-ASU Audio Source Unit

Table 8-13: 3-ASU Audio Source Unit Troubleshooting

Problem Possible cause

Unit does not respond. No
network RX or TX LED activity

1. Power or data connectors loose or connected wrong on Rail
Chassis Interface Card

2. Ribbon cable between Rail Chassis Interface Card and
3-ASU (and 3-FTCU, if installed) loose or defective

3. Ribbon cable between 3-ASU main board and cover loose or
defective

No All Call page audio output
from network amplifiers and
low level page output
terminals

1. Defective microphone

2. Page inhibit timer set too long

3. Defective 3-ASU

4. Ribbon cable between 3-ASU main board and cover loose or
defective

5. Defective amplifier

No All Call page audio output
from network amplifiers, output
available at low level page
output terminals

1. Network audio data riser open, shorted, or incorrectly wired

2. Network data riser open, shorted, or incorrectly wired

3. TB2 on the CPU loose or incorrectly wired

4. 3-ASU not properly configured in SDU database

5. Amplifiers not properly installed or defective

Page audio distorted 1. Speaking too loud into microphone. Speak such that the last
green LED on the page level meter only flickers occasionally

2. Gain of individual amplifiers set too high

Auxiliary Input volume level
too low

1. Adjust Aux input gain control on ASU

2. Auxiliary input wiring open or shorted

Auxiliary Input volume level
too high

1. Adjust Aux input gain control on ASU

Recorded messages not
working properly

1. 3-ASUMX memory not firmly seated in connector

2. Audio database not correctly downloaded into 3-ASU

3. Incorrect message label referenced.

Wrong messages going to
wrong floors

1. Amplifier and message labels and rules incorrect or
mislabeled

Telephone Page inoperative 1. Wiring between 3-ASU and 3-FTCU open, shorted, or
incorrectly wired
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Table 8-13: 3-ASU Audio Source Unit Troubleshooting

Problem Possible cause

Remote Microphone trouble 1. Wrong or missing EOL resistor on microphone key input

2. No supervisory tone on DC current on remote microphone
audio output

3-FTCU Firefighter Telephone Control Unit

Table 8-14: 3-FTCU (3-ASU/FT) Firefighter Telephone Control Unit Troubleshooting

Problem Possible cause

Unit does not respond

No RX or TX LED activity

1. Power or data connectors loose or connected wrong on Rail
Chassis Interface Card

2. Ribbon cable between Rail Chassis Interface Card and
3-FTCU loose or defective

3. Ribbon cable between 3-FTCU main board and cover loose
or defective

4. Defective 3-FTCU

Signature modules do not
switch telephones correctly

1. Network data riser open, shorted, or wired incorrectly

2. TB2 on the CPU loose or wired incorrectly

3. Defective 3-FTCU

4. Signature module has incorrect label, personality code, or
device type

5. Defective Signature module

Low telephone volume level 1. More than five handsets active at one time

2. Phone riser open, shorted, or wired incorrectly

3. Connector TB1 on 3-FTCU loose

4. Defective telephone

Call displayed by LCD doesn’t
match connected call

1. Signature module incorrectly labeled in rule

2. Signature module misidentified or installed in wrong location

SIGA audio amplifiers
The following material refers to these amplifier models:

• SIGA-AA30 Audio Amplifier
• SIGA-AA50 Audio Amplifier
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[3SIGAMP1.CDR]
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DS1

SIGA +IN-  +OUT-

Table 8-15: SIGA-AAxx LED indications

LED Color Description

DS1 Yellow Power Amp Enabled

DS2 Yellow Backup Mode

DS3 Green Amplifier Active

DS4
(daughter board)

Green (flashing) Normal

DS5
(daughter board)

Red (flashing) Active Condition

Gain adjustment

With the amplifier connected to the speaker load, use the gain
adjust potentiometer (R116) to get a 25 Vrms or 70 Vrms signal
(depending on JP2 setting) with a 1Vrms 1 kHz tone at the
amplifier input. If a oscilloscope is used to adjust levels, use the
following peak-to-peak voltage levels:

• 25 Vrms = 71VPP
• 70 Vrms = 200 VPP

The amplifier must be connected to a load to properly adjust the
gain. In the event the actual speaker circuit cannot be used, a
dummy load must be fabricated according to Table 8-16. The
wattage rating of the dummy load must exceed the output power
rating of the amplifier.

Table 8-16: Amplifier dummy load values

Output power 25 Vrms output 70 Vrms output

30 Watts 20.8 @ 30W 167 @ 30W

50 Watts 12.5 @ 50W 100 @ 50W

To maintain DC supervision and keep the amplifier out of
trouble while adjusting the gain, connect a 47 k  EOL resistor
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across the NAC B output (TB4-2 and TB4-3), then connect the
dummy load to the NAC A Output terminals (TB4-4 and
TB4-5).

Caution: Do not operate the amplifier with both the speaker
circuit and the dummy load connected.

Table 8-17: SIGA-AAxx Audio Amplifier troubleshooting

Problem Possible cause

No output 1. 24 Vdc power or input signal missing

2. Output circuits wired incorrectly

3. Daughter board not firmly seated in connector

4. Module defined incorrectly in database

5. In backup mode with backup amplifier or wiring problem

6. Branch circuit control modules inoperative or programmed
incorrectly

Backup 1 kHz Tone sounding 1. Input wiring incorrect or missing

2. Low or no audio input

Low Output 1. 70 Vrms speakers with 25 Vrms jumper setting

2. Too many SIGA-CC1s or SIGA-CC2s installed causing
amplifier to shut down

3. Gain (R116) setting too low
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Pseudo point descriptions

Table 8-18: System pseudo points

Address Label Source Functional description

0001 Startup Response CPU Changes to the active state when the
panel is energized or an operator initiates
a Restart from the LCD module.

0002 First Alarm Response CPU Changes to the active state when the first
point on a panel or any panel in the same
network routing group changes to the
alarm state.

0003 First Supervisory Response CPU Changes to the active state when the first
point on a panel or any panel in the same
network routing group changes to the
supervisory state.

0004 First Trouble Response CPU Changes to the active state when the first
point on a panel or any panel in the same
network routing group changes to the
trouble state.

0005 First Monitor Response CPU Changes to the active state when the first
point on a panel or any panel in the same
network routing group changes to the
monitor state.

0006 Evacuation Response CPU Changes to the active state when an
operator presses a switch that executes
the Evacuation command.

0007 Drill Response CPU Pseudo point that changes to the active
state when an operator presses a switch
that executes the Drill command.

0008 AllCall Response CPU Changes to the active state when an
operator presses the All Call or All Call
Minus switch on the 3-ASU.

0009 Alarm Silence Response CPU Changes to the active state when an
operator presses a switch that executes
the AlarmSilence command.

0010 Two Stage Timer Expiration CPU Changes to the active state when a
panel’s two-stage alarm timer expires.

0011 Reset Active CPU Changes to the active state when an
operator presses a switch that executes
the Reset command.

0012 Reset Phase 1 CPU Changes to the active state when the first
phase of the 3-phase reset cycle starts.

0013 Reset Phase 2 CPU Changes to the active state when the
second phase of the 3-phase reset cycle
starts.
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Table 8-18: System pseudo points

Address Label Source Functional description

0014 Reset Phase 3 CPU Changes to the active state when the
third phase of the 3-phase reset cycle
starts.

0015 First Disable Response CPU Changes to the active state when the first
point on a panel or any panel in the same
network routing group changes to the
disable state.

0016 Fail Safe Event CPU Changes to the active state when a
device asserts the rail alarm-not line and
the CPU module has not registered an
alarm event.

0017 Service Group Active CPU Changes to the active state when an
operator enables a Service Group from
the LCD module.

0018 Two Stage Timer Active CPU Changes to the active state when a
panel’s two-stage alarm timer starts.

0019 Loop Controller Reset
Extension

CPU Changes to the active state when a loop
controller stays in the reset mode longer
than expected.

0020 Service Device Supervision CPU Changes to the active state when an
operator cancels a Service Group test
while a circuit under test remained active.

0021 User Trouble CPU Changes to the active state when an
operator forces a trouble into the system.
Not implemented at this time.

0022 Ext Database Incompatibility CPU Changes to the active state when a
different database in one or more
network nodes

0023 Reboot Fault CPU Changes to the active state when the
CPU module is interrupted unexpectedly.

0101–
0164

Comm Fail xx CPU Changes to the active state when the
CPU is unable communicate with the
networked CPU module in cabinet xx.

0200–
0222

Task xx Watchdog Violation CPU Changes to the active state when task xx
fails to execute properly.

0261–
0279

Configuration Mismatch Card
xx.

CPU Changes to the active state when the
card in slot xx cannot perform the
programmed advance feature (currently
only degraded mode).

0281–
0299

DB Out Of Sync with CPU
Card xx

CPU Changes to the active state when the
Signature controller module in rail slot xx
reports an actual and expected data
mismatch.
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Table 8-19: Local alarm pseudo points

Address Label Source Description

0676 Unprogrammed Device 3-AADC1 Device not defined in SDU database is in
alarm or trouble state

0676 Unprogrammed Device Data
Card 1

3-DSDC
3-SSDC1
3-SDDC1

Device not defined in SDU database is in
alarm or trouble state

0686 Unprogrammed Device Data
Card 2

3-DSDC
3-SSDC1
3-SDDC1

Device not defined in SDU database is in
alarm or trouble state

Table 8-20: Local trouble pseudo points

Address Label Source Description

0001 Class A Fault Spur 3-SAC Fault or break in Class A loop on SAC
bus

0002 Class A Fault Video Bus 3-SAC Fault or break in Class A loop on
video bus

0003 Annunciator Supervision 3-SAC Control / display module faulty or
missing or not properly configured

0004 Rail Module Communication
Fault

3-SAC Cabinet local rail communication
failure

0005 Video Communication Fault 3-SAC Fault or break in video signal lines

0006 RAM Fault or Stack Fault 3-SAC Fault in internal 3-SAC processor

0007 Code Supervision 3-SAC Executable program corrupt

0008 Internal Fault 3-SAC 3-SAC hardware failure

0009 Configuration Fault 3-SAC 1. Module in wrong slot
2. Incorrect display on module

0010 Database Supervision 3-SAC Database corrupt

0071 Task Failure 3-SAC

0071 Waiting for SDU Download 3-SAC Database download from the SDU is
in progress or was incomplete

0600 Annunciator Supervision General Control / display module faulty or
missing or not properly configured

0601 Class A Failure CPU Fault or break in Class A network
data riser connection

0601 Rail Module Communication
Fault

General Cabinet local rail communication
failure

0602 Ground Fault Detection CPU Any cabinet component or field wiring

0603 Audio Supervision CPU Audio data circuit open or shorted

Page 436 of 1859

O & M Manual TRAIN - 436



Service and troubleshooting

EST3 Installation and Service Manual 8.27

Table 8-20: Local trouble pseudo points

Address Label Source Description

0604 Internal Fault General CPU hardware failure

0604 RAM Fault or Stack Fault 3-AADC1 RAM or Stack (memory) fails its
interval check

0605 Database Supervision General Database corrupt

0605 DB Supervision Audio Default
Tone

3-ASU No message present, problem
erasing flash, message space fails
internal checks

0606 Code Supervision General Executable program corrupt

0607 Auxiliary Port One CPU Port 1 serial communication circuit
open or shorted

0607 Data Card Fault 3-AADC1 N/A

0607 Data Card Fault 1 3-DSDC
3-SSDC1
3-SDDC1

N/A

0608 Auxiliary Port Two CPU Port 2 serial communication circuit
open or shorted

0608 Data Card Fault 2 3-DSDC
3-SSDC1
3-SDDC1

N/A

0609 Panel in Download Mode CPU Panel out of service. In mode to
accept download data

0609 Configuration Fault General 1. Module in wrong slot
2. Incorrect display on module

0610 Network Audio Circuit A Fault CPU Loss of signal on primary audio
connection

0610 Rail Voltage Out of Spec 3-PPS/M
3-BPS/M
3-BBC/M

1. Rail voltage >30 Vdc or <24 Vdc

2. Excessive rail current load

3. Faulty or misadjusted
3-PPS/3-BPS

0610 Telephone Line 1 3-MODCOM Line-cut fault detected on phone line
1

0611 Network Audio Circuit B Fault CPU Loss of signal on secondary audio
connection

0611 Rail Vltg Blw Batt 3-PS/M Excessive rail current load

0611 Telephone Line 2 3-MODCOM Line-cut fault detected on phone line
2

0612 Heat Sink Too Hot 3-PPS/M
3-BPS/M
3-BBC/M

1. Enclosure vents clogged

2. Heat sink not fastened properly
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Table 8-20: Local trouble pseudo points

Address Label Source Description

0612 Receiver Test - Line 1 3-MODCOM Line 1 test transmission to CMS failed

0613 Lo Batt Cut Off 3-PPS/M
3-BPS/M
3-BBC/M

Battery voltage below 19.5 Vdc when
on battery backup

0613 Receiver Test - Line 2 3-MODCOM Line 2 test transmission to CMS failed

0614 AC Brownout 3-PPS/M
3-BPS/M
3-BBC/M

AC line voltage below 96 Vac for
3-PPS or 196 Vac for 3-PPS/230

0614 RS-232 Channel 3-MODCOM Communication failure with RS-232
card on module

0615 Batt Trbl 3-PPS/M
3-BPS/M
3-BBC/M

1. Battery wiring open

2. Battery voltage below 24 Vdc

3. Battery internal resistance too high
(load test failure)

0616 Network_ClassA_CircuitA_Fail
ure_01_01

CPU CPU unable to receive data on data
riser circuit A

0617 Network_ClassA_CircuitB_Fail
ure_01_01

CPU CPU unable to receive data on data
riser circuit B

0616 Aux Pwr Ovld Ckt 2 3-PPS/M
3-BPS/M
3-BBC/M

1. Excessive load

2. Circuit shorted

0617 DSP Supervision 3-MODCOM The DSP chip on the module failed.

0617 Pwr Supply Fail 3-PPS/M
3-BPS/M
3-BBC/M

1. Cables between power supply and
monitor module loose or missing

2. Defective power supply or monitor
module

0618 Aux Pwr Ovld Ckt 1 3-PPS/M
3-BPS/M
3-BBC/M

1. Excessive load

2. Circuit shorted

0619 Drvr Pwr Supply Fail 3-PPS/M
3-BPS/M
3-BBC/M

1. Cables between power supply and
monitor module loose or missing

2. Defective power supply or monitor
module

0620 Demux Audio Input 3-ZAxx Digitized audio data missing

0620 Waiting for SDU Download 3-MODCOM Database download from the SDU is
in progress or was incomplete
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Table 8-20: Local trouble pseudo points

Address Label Source Description

0621 Amp Overcurrent 3-ZAxx 1. Circuit shorted

2. Speaker wattage tap setting
exceeds output rating of amplifier

3. 70 Vrms jumper setting used with
25 Vrms speakers. .

0622 Primary Audio Output DC 3-ZAxx 1. Open DC NAC circuit, missing or
wrong value EOL resistor

2. Shorted DC NAC circuit

0623 Primary Audio Output Analog 3-ZAxx 1. Open Audio NAC circuit, missing or
wrong value EOL resistor

2. Shorted Audio NAC circuit

3. Output voltage jumper set wrong

0624 Backup Audio Output Analog 3-ZAxx 1. Open Audio NAC circuit, missing or
wrong value EOL resistor

2. Shorted Audio NAC circuit

3. Output voltage jumper set wrong

0625 Amplifier Daughter Board 3-ZAxx Defective board

0626 Fuse Supervision 3-ZAxx Open fuse in amplifier

0627 PAL Supervision 3-ZAxx Bad PAL chip. Replace amplifier.

0629 Request Backup 3-ZAxx N/A

0630 Riser Supervision 3-FTCU 1. Open circuit, missing or wrong
value EOL resistor

2. Shorted circuit

0631 User Interface 3-FTCU Ribbon cable between display and
main PC board loose or missing.

0632 Master Phone Supervision 3-FTCU Master handset internal wiring fault

0633 Handset Off Hook 3-FTCU Hook switch defective

0640 Jumper Fault 3-OPS Jumpers incorrectly set

0641 AtoD Converter Failure 3-OPS Internal module failure

0642 City Tie Open 3-OPS N/A

0652 Input Supervision Trbls 3-ASU Defective microphone or connections

0653 Phone Page Time Out 3-ASU Phone page switch has been
activated for a period which exceeds
the time limit set via SDU program

0654 Audio Hardware Mismatch 3-ASU Mismatch between 3-ASUMX
specified via SDU program and that
installed in the 3-ASU
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Table 8-20: Local trouble pseudo points

Address Label Source Description

0655 RAM Diagnostic Failure 3-ASU Memory failure in 3-ASU

0656 Audio Default Failure 3-ASU 1. 3-ASUMX memory card missing

2. Audio database does not exist

0658 Audio Interface Failure 3-ASU 3-ASU hardware fault

0659 Audio Class Supervision 3-ASU One riser open or shorted

0670 In Bootloader 3-AADC1 PC connected to card attempting
download

0670 In Bootloader 3-DSDC
3-SSDC1
3-SDDC1

PC connected to card attempting
download

0671 Line Opened or Shorted 3-AADC1 Wiring Fault

0671 Line Opened or Shorted Data
Card 1

3-DSDC
3-SSDC1
3-SDDC1

Wiring Fault

0672 Map Fault Data Card 1 3-DSDC
3-SSDC1
3-SDDC1

1. Mismatch between actual data and
expected data

2. Defective wiring

3. Defective device

0677 Grnd Fault 3-AADC1 Wiring Fault

0677 Grnd Fault Data Card 1 3-DSDC
3-SSDC1
3-SDDC1

Wiring Fault

0678 Reconstct Line 3-AADC1 N/A

0679 Smoke Power Current Limit 3-AADC1 N/A

0679 Smoke Power Current Limit
Card 1

3-DSDC
3-SSDC1
3-SDDC1

N/A

0680 Internal Failure 3-LDSM N/A

0681 Line Opened or Shorted Data
Card 2

3-DSDC
3-SSDC1
3-SDDC1

Wiring Fault

0682 Map Fault Data Card 2 3-DSDC
3-SSDC1
3-SDDC1

1. Mismatch between actual data and
expected data

2. Defective wiring

3. Defective device

0687 Grnd Fault Data Card 2 3-DSDC
3-SSDC1
3-SDDC1

Wiring Fault
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Table 8-20: Local trouble pseudo points

Address Label Source Description

0689 Smoke Power Current Limit
Card 2

3-DSDC
3-SSDC1
3-SDDC1

Defective module

0690 Configuration Mismatch Slot 1 3-DSDC
3-SSDC1
3-SDDC1

N/A

Table 8-21: Local monitor pseudo points

Address Label Source Description

0615 Incoming Ring 3-MODCOM An incoming call was received by the
module.

0622 Outgoing Call in Progress Dialer is active

0650 All Call Active 3-ASU Changes to the active state when an
operator presses the All Call switch

0651 Mic Key Active 3-ASU Changes to the active state when an
operator presses the push-to-talk
switch on the paging microphone.

0673 Mapping In Progress Data
Card 1

3-DSDC
3-SSDC1
3-SDDC1

N/A

0674 Mapping Disbld Data Card 1 3-DSDC
3-SSDC1
3-SDDC1

Mapping manually disabled

0675 Device Maint Alert 3-AADC1 N/A

0675 Device Maint Alert Data Card
1

3-DSDC
3-SSDC1
3-SDDC1

Dirty detector on loop 1

0678 Reconstct Line Data Card 1 3-DSDC
3-SSDC1
3-SDDC1

N/A

0683 Mapping In Progress Data
Card 2

3-DSDC
3-SSDC1
3-SDDC1

N/A

0684 Mapping Disbld Data Card 2 3-DSDC
3-SSDC1
3-SDDC1

Mapping manually disabled

0685 Device Maint Alert Data Card
2

3-DSDC
3-SSDC1
3-SDDC1

Dirty detector on loop 2
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Table 8-21: Local monitor pseudo points

Address Label Source Description

0688 Reconstct Line Data Card 2 3-DSDC
3-SSDC1
3-SDDC1

N/A

Table 8-22: Nonsupervised output pseudo points

Address Label Source Description

0621 Manual Answer Control 3-MODCOM Answers incoming call

Table 8-23: CRC pseudo points

Address Label Event type Description

SS01 AC Brownout Access trouble Sustained low voltage from CRC
supply to device

SS02 Low Battery Access trouble CRC battery below specified
voltage

SS03 Tamper Security alarm CRC tamper switch was
activated

SS04 Strike Fault Access trouble Strike device failed

SS05 Reader Fault Access trouble Card reader failed

SS06 RAM Fault or Stack Fault Access trouble CRC processor failed

SS07 Code Supervision Access trouble CRC executable program corrupt

SS08 Database Supervision Access trouble CRC database corrupt

SS09 Communications Fault Access trouble CRC lost communication with
3-SAC

SS10 Loop 1 Security alarm
(configurable)

Input device on loop 1 activated

SS11 Loop 2 Security alarm
(configurable)

Input device on loop 2 activated

SS12 Task Failure Local trouble Changes to the active state
when a task fails to execute
properly

SS15 Waiting for SDU Download Local trouble Database download from the
SDU is in progress or was
incomplete

SS32 CRC Strike Timed Access output Activate the strike device for a
specified interval

SS33 CRC Strike Unlock Access output Activate the strike device

SS34 CRC Relay Timed Access output Activate the CRC relay for a
specified interval
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Table 8-23: CRC pseudo points

Address Label Event type Description

SS35 CRC Relay Open Access output Activate the CRC relay

SS36 CRC Inside Reader Disable Access output Disable the inside card reader
device (for load shedding)

SS37 CRC Outside Reader Disable Access output Disable the outside card reader
device (for load shedding)

SS38 CRC Sounder Access trouble CRC sounder base trouble

SS represents the CRC device number, as configured in the SDU.

Table 8-24: KPDISP pseudo points

Address Label Event type Description

SS06 RAM Fault or Stack Fault Local trouble KPDISP processor failed

SS07 Code Supervision Local trouble KPDISP executable program
corrupt

SS08 Database Supervision Local trouble KPDISP database corrupt

SS09 Communications Fault Local trouble KPDISP lost communication with
3-SAC

SS12 Task Supervision Local trouble Changes to the active state
when a task fails to execute
properly

SS13 Waiting for Download Local trouble Database download from the
SDU is in progress or was
incomplete

SS14 User Record Supervision Local trouble N/A

SS15 Controller Communication
Fault

Local trouble KPDISP lost communication with
3-SAC (displayed on KPDISP
only)

SS16 Panel Communication Fault Local trouble KPDISP lost communication with
panel (displayed on KPDISP
only)

SS32 Entry Buzzer Nonsupervised
output

Activates for configured time to
allow the partition to be disarmed
before going into alarm

SS33 Exit Buzzer Nonsupervised
output

Activates for configured time to
allow the person arming a
partition to exit before signaling
any alarm events

SS represents the KPDISP device number, as configured in the SDU.
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Table 8-25: Local relay pseudo points

Address Label Source Description

0002 Amplifier Backup 3-ZAxx Changes to the active state when the
amplifier’s input relay selects the back up
amplifier input as its signal source.

0003 Channel_1_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 1.

0004 Channel_2_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 2.

0005 Channel_3_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 3.

0006 Channel_4_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 4.

0007 Channel_5_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 5.

0008 Channel_6_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 6.

0009 Channel_7_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 7.

0010 Channel_8_Relay_
Confirmation

3-ZAxx Changes to the active state when the
amplifier’s input relay selects channel 8.

0011 Page Select 3-ZAxx Changes to the active state when the
amplifier’s input relay selects the Page
channel.
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Signature data circuit (SDC) operation
The advanced features of the Signature controller module
perform a number of advanced operations. These operations are
not always apparent from the panel controller. Table 8-26 lists a
number of SDC conditions and describes the circuit’s operation.

Table 8-26: SDC operation

Condition Operation

Remove a detector, then
re-install the same detector in
the same base.

1. The system displays a trouble with the detector’s label or
address when the detector is removed.

2. The system restores completely when the detector is
re-installed in its original base.

Remove a module or pull
station, then re-install the
same device in the same
location.

1. The system displays a trouble with the module’s label or
address when the device is disconnected.

2. The panel restores completely when the device is re-installed
in its original location.

Remove a detector, then
re-install a different detector of
the same type in the same
base.

1. The system displays a trouble with the detector’s label or
address when the detector is removed

2. When the new detector is installed, the Signature controller
module re-maps the circuit, replacing the S/N of the old
detector with the S/N of the new detector. All the old
detector’s sensitivity and verification settings are transferred
to the new detector. The system will return to normal when
mapping is finished.

Remove a module or pull
station, then re-install a
different device of the same
type in the same location.

(SIGA-UM replacement
modules must have jumper
JP1 set in the same position
as the original module.)

1. The system displays a trouble with the device’s label or
address when the device is disconnected.

2. When the new device is installed, the Signature controller
module re-maps the circuit, replacing the S/N of the old
device with the S/N of the new device. If the devices are
modules (not pull stations), the old module’s personality
codes are transferred to the new module. The panel will return
to normal when mapping is finished.

Remove a detector, then
re-install a different type
detector in the same base.

1. The system displays a trouble with the detector’s label or
address when the detector is removed.

2. When the new detector is installed, the Signature controller
module re-maps the circuit, replacing the S/N of the old
detector with the S/N of the new detector. All the old
detector’s sensitivity and verification settings (when
applicable) are transferred to the new detector. The new
detector will be operational, however the panel will be in
trouble, indicating a device type mismatch. The System
Definition Utility program must be used to re-assign the device
type to get the system out of trouble.
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Table 8-26: SDC operation

Condition Operation

Remove a module or pull
station, then re-install a
different type module or pull
station in the same location.

1. The system displays a trouble at the device’s label or address
when the device is removed.

2. When the new device is installed, the Signature controller
module re-maps the circuit, replacing the S/N of the old
device with the S/N of the new device. The new module is
NOT operational. The panel will be in trouble, indicating a
device type mismatch. System Definition Utility program must
be used to re-assign the device type to get the panel out of
trouble.

3. If a single address module is replaced with a dual address
module or vice versa, a map fault will be generated by the
address count mismatch.

Page 446 of 1859

O & M Manual TRAIN - 446



Service and troubleshooting

EST3 Installation and Service Manual 8.37

Basic Signature data circuit troubleshooting

Isolating circuit and device problems
The process of isolating a problem on a Signature data circuit is
similar to that used on a conventional fire alarm Initiating Device
Circuit (IDC). An accurate and complete wiring diagram of the
data circuit installation is the best troubleshooting aid available.
When used in conjunction with the information provided by the
control panel, you should be able to easily isolate open
conditions or defective devices. The data circuit shown in Figure
8-5 will be used to illustrate basic troubleshooting techniques.

When troubleshooting Class A circuits, disconnect the circuit
from the return (SIGA/A) terminals, and temporarily jumper
both SIGA/A terminals to the respective SIGA/B terminals.
Then troubleshoot the circuit as a Class B circuit.

Figure 8-5: Normal circuit topology

Open circuit conditions
On a circuit with an open fault, the Signature modules will be
communicating with devices up to the break. The LCD module
will indicate a trouble condition on all devices beyond the break.
This is illustrated in Figure 8-6 where devices 1 through 7
continue to operate while devices 8 through 15 report device
troubles.

Figure 8-6: Break in circuit between devices 6 and 8

Referring again to Figure 8-6, a wire break or intermittent
connection between devices 6 and 8 is the most probable cause
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of the failure. Other possible but unlikely causes with the same
symptoms include device failure of only devices 9 -15; and
devices 9-15 not loaded in the Signature module’s database or
not properly configured using the Signature portion of the data
entry program.

Short circuit conditions
Short circuit conditions require selective isolation of portions of
the data circuit to systematically narrow down the fault’s
location. A shorted circuit will typically show a trouble condition
on all devices, as illustrated in Figure 8-7.

Figure 8-7: Wiring Short On device 13

To isolate the short, open the circuit at a location that will
disconnect approximately 50% of the installed devices, as shown
in Figure 8-8.

Figure 8-8: Isolating circuit short

If some of the devices restore in Figure 8-8, the short is located
on the portion of the circuit that has been disconnected. If no
devices restore when the circuit is opened, the short has been
isolated to the first 50% of the circuit.

Re-connect the previously isolated portion of the circuit, and
open the circuit at a new location. If during the first open circuit
test some devices restored, open the circuit at a location
“electrically farther” from the Signature controller module and
repeat the test. If during the first open circuit test no devices
restored, open the circuit at a location “electrically closer” to the
module, and repeat the test. Continue to increase or decrease the
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number of devices on the opened circuit leg until you eventually
isolate the single device or wire segment that is causing the
problem.

Distinguishing short circuits from off-hook conditions in
telephone risers

If local regulations require the ability to distinguish between a
short circuit and an off-hook condition in a telephone riser, you
must configure the circuit so that it functions as a 4-state
telephone. The table below lists compatible riser selector
modules and compatible telephone sets:

Table 8-27: Devices than can be used to configure a 4-state
telephone

Riser selectors Telephone modules

SIGA-CC1

SIGA-CC1S

SIGA-MCC1

SIGA-MCC1S

Portable handset and receptacle (P/N
6833–1 and 6830–3)

Remote telephone and wall box, Break
Glass Type (P/N 6831–1 and 6830–1)

Remote telephone and wall box, Nonbreak
Glass (P/N 6831–4 and 6830–1)

For instructions on configuring a four-state telephone, refer to
the installation sheet supplied with the SIGA input or output
module.

Ground fault conditions
Ground fault conditions require selective isolation of portions of
the data circuit to systematically narrow down the fault’s
location. A circuit with a ground fault (approximately 10 k  or
less to ground) will cause the LCD module to light the Ground
Fault LED. Ground fault conditions can occur on the data circuit,
the 24 Vdc smoke power circuit or the input circuits to Signature
series modules. The general location of a ground fault can be
determined using the LCD status command and Table 8-28
below.

Table 8-28: Ground fault indications

LCD Ground Fault Location

Ground Fault LED ON
No Device Trouble

1. Signature data circuit

2. 24 Vdc smoke power circuit

Ground Fault LED ON
Device PPCCDDDD Trouble

1. Positive leg of input circuit of
device PPCCDDDD
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Figure 8-9: Signature data circuit ground faults

To isolate the ground fault, open the suspect circuit (both
conductors) at a location that will disconnect approximately 50%
of the installed devices. Figure 8-10 illustrates the technique on a
data circuit. A similar technique is used on smoke power or
module input circuits to isolate ground faults.

Figure 8-10: Ground fault isolation

If the LCD Ground Fault LED goes out, the ground fault is
located on the portion of the circuit that has been disconnected.

If the LCD Ground Fault LED remains on and no devices
restore, the short has been isolated to the first 50% of the circuit.

Re-connect the previously isolated portion of the circuit, and
open the circuit at a new location. If during the first open circuit
test the Ground Fault LED went off, open the circuit at a location
“electrically farther” from the Signature controller module, and
repeat the test. If during the first open circuit test the Ground
Fault LED remained on, open the circuit at a location
“electrically closer” to the 3-SSDC(1), and repeat the test.
Continue to increase or decrease the number of devices on the
opened circuit leg and you will eventually isolate a single device
or wire segment that is causing the problem.

The ground fault detection circuitry requires approximately 30 to
40 seconds to respond when the fault is removed.
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The panel performs a ground fault test for 2 seconds at
40-second intervals. If the system is working properly, the
voltage between earth ground and logic negative should be
between 12.3 Vdc and 16.8 Vdc during the 2-second test. The
system reports a ground fault when the voltages are less than
12.3 and more than 16.8. In a non-faulted system, the voltage
outside the 2-second test period may float randomly, but if the
system is faulted the voltage is likely to be a fixed value such as
3 or 19.

Substituting known good Signature series
devices
When substituting a “known good” detector or module in place
of a suspect device, one of two scenarios can take place.

If the substituted device is the same model as the suspect device,
the system accepts it with no further operator action. When the
substituted device is installed, the system goes into trouble.
When the quantity of devices defined on the circuit is reached,
the system automatically remaps the circuit, stores the revised
information, and returns to normal. This process may take a few
minutes.

If the substituted device is a different model than the suspect
device, when the device count is correct, the Signature controller
module automatically remaps the circuit. A trouble occurs at the
address of the suspect device as the result of a map fault, because
the known good device’s parameters differ from those of the
suspect device that was removed from the circuit. You must
accept the parameters of the known good device to remove the
map fault. These can be changed later.

You cannot use device substitution as a troubleshooting
technique for Signature security devices. By design, the
Signature controller does not automatically remap a replaced
security device. This is intended to prevent swapping a security
device with one that has been compromised for criminal
purposes.

Detectors

When one or more devices are removed from a Signature Data
Circuit for servicing, as shown in Figure 8-11, the panel will
display a trouble condition for each device. If the System
Definition Utility program (SDU) were connected to the panel,
the DSDC Status screen would also indicate a trouble condition
and the need to re-map.

If the detector is removed from an isolator base, the isolator will
transfer.
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Figure 8-11: Detectors removed for service

If these devices are returned to their original locations, as shown
in Figure 8-12, the map supervision function recognizes the
detectors have been returned as originally installed (and
mapped), and takes no additional action.
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001

101 IPHS
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S/N 48-1
P-code 02

102

203

204

Figure 8-12: Detectors returned to service in original locations

If the devices are returned to the Signature Data Circuit but are
not returned to their original locations, the map supervision
function recognizes that previously mapped serial numbers
occupy new map locations. Once the mapping supervision
function has recognized the need to re-map the circuit, the panel
is put in the “map pending” state. Once in the map pending state,
the panel will automatically re-map the circuit when the quantity
of devices re-installed on the circuit is equal to or greater than
the quantity of devices defined in the original map. If the panel
were connected to a computer running the SDU Program, the
DSDC status function would indicate map pending.

Page 452 of 1859

O & M Manual TRAIN - 452



Service and troubleshooting

EST3 Installation and Service Manual 8.43

In Figure 8-13, The PHS (S/N 34-1) originally installed at
address 102 has been installed in the location originally occupied
by the IPHS (S/N 33-1).
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S/N 49-1
P-codes 01/01

CT1
S/N 48-1
P-code 02
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203

204

COMMON TROUBLE
MAP PENDING

TROUBLE ppmm101

Figure 8-13: Partially restored circuit

Until all devices are re-installed on the circuit and the circuit is
automatically re-mapped, the original S/N to panel address
correlation is still valid. Examination of Figure 8-13 shows that
the device address moves with the detector until the circuit is
re-mapped. In this example, relocating the PHS detector
temporarily relocated address 102. Until all devices are installed
and the circuit re-mapped, testing a relocated detector will cause
the panel to respond as though the detector was still installed in
its original location.

During mapping, all devices remain operational and are capable
of initiating an alarm. Figure 8-14 shows that both the IPHS and
the PHS retain their old S/N to address correlations while the
circuit is mapping. Mapping activity is indicated on the front
panel display and the DSDC Status screen, if the data entry
computer is connected.

Once mapped, the mapping supervision function will
automatically correlate a panel address to a specific map location
until manually changed using the data entry program.
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Figure 8-14: Detectors returned to new locations during
re-mapping

Figure 8-15 shows the resultant map after re-mapping. Note that
the new S/N to panel address correlations have been made, the
IPHS is now correlated with address 102 and the PHS is
correlated with address 101. The relocated devices will now
respond as programmed for the original address location.
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Figure 8-15: Final map

When a factory-new detector replaces an in-service detector,
until mapped, the new detector is operational with a default
address of 00. When the circuit is re-mapped, the new detector
will be given the address assigned to its map location. If a
factory-new detector is added over and above the expected
number of devices on the circuit, it will be operational with a
default address of 00, however the panel will be in trouble as the
“actual map” contains one more device than the “expected map.”
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Modules

When a module is replaced with another module of the same
type, upon automatic re-mapping, the replacement module will
be assigned the personality code of the module originally
installed at that map location. If a module is replaced with a
module of a different type one of three things can happen.

If you replace a single address module such as the SIGA-CT1, or
SIGA-CC1, with a different type of single input module, the
circuit will re-map all devices; however the new device type will
not operate, due to incompatible personality codes. A map fault
will be generated because the actual device differs from the
expected device. The data entry program must be used to accept
the new device type and clear the map fault.

Notes

• Do not replace factory-programmed devices such as pull
stations and MM1 modules with a SIGA-CT1.

• For mapping purposes, give all manual pull stations the
device type pull, regardless of their model numbers.

If a dual address module replaces a single address module, the
panel will attempt to re-map all devices, however the circuit will
not be successfully re-mapped. A map fault will be generated
because the actual device differs from the expected device, and
the dual address module will not operate. The data entry program
must be used to accept the new device type and clear the map
fault.

If a dual address module is replaced with a single address
module, the panel will never attempt to re-map all devices
because the panel does not see enough devices (one address less)
to automatically re-map the circuit. The panel remains in the
map pending mode and will not re-map. If the panel could be
forced to re-map all devices, the circuit would still not be
successfully re-mapped, because the actual device count differs
from the expected device count. The panel will be in trouble with
a map fault. The SDU program must be used to accept the new
device type and clear the map fault.

Device type replacement

If a different Signature device model is substituted for the
suspect device, when the device count is correct, the Signature
controller module will automatically re-map the circuit. A
trouble will occur at the address of the suspect device as the
result of a map fault, because the known good device’s
parameters differ from those of the suspect device that was
removed from the circuit. You must accept the parameters,
which may be changed later, of the known good device to
remove the map fault.

Page 455 of 1859

O & M Manual TRAIN - 455



Service and troubleshooting

8.46 EST3 Installation and Service Manual

Signature series devices require a solid connection at their
terminals. If a wire can be wiggled, it will be subject to contact
resistance variations due to temperature changes, resulting in an
intermittent connection, which will affect communication
between the Signature devices and the control module. Use the
proper size screwdriver and tighten all connections securely.

(ABASESCR.CDR)

Tighten terminal
screws securely.
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Signature controller modules

Substituting Signature controller modules
When substituting a “known good” Signature controller module
in place of a suspect rail module, you must download the system
configuration and Signature data circuit information into the
CPU module. This operation requires a PC and the SDU
Program.

The Signature controller module actually has two separate
memories. The first memory contains the firmware that makes
the module operate. If there is a problem with the firmware, or if
an upgrade has been issued, the new firmware is downloaded
into the module. When upgrading the module firmware (code),
you do not need to download the “Bootstrap” data unless
specifically instructed to do so.

The SDC configuration information is stored in the module’s
second memory. If you suspect that the module itself is bad, you
must download the configuration information for the circuit that
will be connected to the substitute module.

The database must be converted before it can be downloaded
into the Signature controller.

Table 8-29: Signature controller module troubleshooting

Problem Possible cause

Signature Data Circuit Open 1. Circuit incorrectly wired or connector loose

2. Defective detector or isolator base

3. Broken conductor

4. Device not installed on circuit

5. Device not entered into SDU databases

Signature Data Circuit Shorted 1. Circuit incorrectly wired (often crossed wires on a device
base)

2. Defective detector, detector base, or module

3. Nicked insulation between conductors

Signature Data Circuit Ground
Fault

1. Pinched wire between device and electrical box

2. Nicked wire insulation

Mapping errors
Table 8-30 provides basic information on mapping errors. For
detailed information on identifying and locating mapping errors,
refer to the SSDC Diagnostic and Status sections found later in
this chapter.
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Table 8-30: Mapping errors

Fault Possible causes

Mapping Error 1. A discrepancy between the internal map and the devices
installed on the Data Circuit (serial #, personality code, or
device type)

2. Device ID entered incorrectly into SDU database

3. More than 124 “T-taps” on a data circuit

4. Excessive circuit resistance

5. Excessive circuit capacitance

System continues to re-map
data circuit

1. An intermittent connection causing one or more devices to
loose then re-establish communication with the Signature
controller module

2. A defective device or detector base

Device Type Error 1. There is a discrepancy between the device type recorded on
the internal map and the device installed on the Data Circuit
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Device troubleshooting
Each Signature series device has a red and green LED. Their
functions are indicated in Table 8-31. These LEDs are useful
when trying to determine the communication and alarm or active
status of Signature devices.

Table 8-31: Signature device LEDs

LED Device status

Green flashing Normal communication

Red flashing Alarm or Active
(either input of dual input modules)

Red and Green
steady

Stand-alone Alarm or Active
(either input of dual input modules)

Table 8-32 lists common troubles and possible causes for
Signature Series modules. For detailed information on
identifying and locating Signature device problems, refer to the
Signature Diagnostic Tools Section found later in this chapter.

Table 8-32: Signature module troubleshooting matrix

Module not responding correctly

C
C
1

C
C
2

C
R

C
R
R

C
T
1

C
T
2

M
M
1

U
M

W
T
M

Possible Causes

x x x x x x x x x Module installed in wrong location or
improperly addressed

x x x x x x x x x Module not entered into Signature database

x x   x x  x  Incorrect personality code loaded into
module

     x  x  Personality code for unused portion of
module not set at 0 (P-codes 1, 2, 3, 4, 8, 13,
14, 16, and 18)

       x  Jumper JP1 set incorrectly (P-code 8)

       x  24 Vdc for smoke power low or missing
(P-codes 3, 14, 18, 20, and 21)

     x  x x Inputs 1 and 2 swapped (P-codes 1, 2, 3,
and 4)

 x        Signal sources 1 and 2 swapped (P-code 7)

x x x  x x x x x Ground Fault on data circuit or (-) side of
input / output circuit

Module in trouble on Signature controller module
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Table 8-32: Signature module troubleshooting matrix

x   x x x x x x Module missing or incorrectly wired on
Signature data circuit.

x   x x x x x x Mapping error. Module not loaded into
Signature database

x    x x x x x Ground Fault on input or output circuit

x x      x  Output circuit open, shorted, incorrectly
wired, polarized device installed in reverse,
incorrect or missing EOL resistor

    x x x x x Missing or incorrect EOL resistor (P-codes 1,
2, 3, 4, 13, 14, 16, 18, 20, 21)

       x  24 Vdc for smoke power low or missing
(P-codes 13, 14, 18, 20, and 21)

Module incorrectly in alarm or active on Signature controller module

    x x x x x Initiating device circuit shorted or initiating
device incorrectly installed

    x x x x x Incorrect EOL resistor value (too low)

x = Applicable for module

This table also applies to equivalent M-series components and products that emulate these
module types.

Table 8-33: Signature detector troubleshooting

Symptom Possible causes

Detector not responding
correctly

1. Detector installed in wrong location or improperly addressed.

2. Detector not entered in system database.

3. Incorrect device response in database.

Detector in trouble on CPU 1. Detector missing or incorrectly wired on Signature data
circuit.

2. Mapping error. Detector not loaded into control module
database.

3. Ground Fault on Signature Data circuit

4. Internal detector fault. Refer to Advanced Techniques
Section.

Detector incorrectly in alarm
on control panel.

1. Detector extremely dirty.

2. Ionization detector installed in area of extremely high airflow.

3. Detector installed in area of high ambient smoke.

4. Defective detector.
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Signature diagnostic tools
The SDU Signature diagnostic tools are designed to assist the
installing technician in isolating and correcting faults with the
Signature Data Circuit (SDC), detectors and modules. The
troubleshooting techniques described in the basic Signature
troubleshooting section should be tried before using these tools.

Using Signature diagnostics
To access the Signature diagnostic tools, Click Tools on the
main menu bar, then click Signature Series diagnostics.

Signature device circuit selection

The Signature diagnostic tools affect only the SDC circuit that is
specified in the drop down list boxes at the top of the DSDC
Diagnostics window, as shown in Figure 8-16.

[T
S

C
R

N
0.

C
D

R
]

Options Tab

Click Check Boxes to
Select Download Tables

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Click Here to Display Devices by Short Address

Click Here to Display Devices by Serial Number
Click Here to Set Comm Port

Click Here to Download 3-DSDC Module Signature Tables into SDU
Click Here to used 3-DSDC Module Signature Tables Stored in the SDU

Click Here to Set Baud Rate

Figure 8-16: Options Screen

Select the cabinet that houses the Signature controller module
with the trouble condition, using the Cabinet drop-down list.

Tip: Signature diagnostic
tools are on the SDU Tools
menu.
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Note: You must upload
Signature data from the
Signature controller module
into the SDU program
before you can use the
Signature diagnostic tools.

Select the label of the Signature controller module with the
trouble condition.

Select the loop (Signature Data circuit) on the module having the
trouble condition, using the loop (SDC) drop down list.

COM port and baud rate

To use the Signature diagnostic tools, the information from the
faulty Signature data circuit or device must first be read
(uploaded) into the System Definition Utility (SDU) program.
Use the COM Port and Baud Rate drop down lists to set the
COM port parameters on the SDU computer that is to be used
during uploading. The suggested baud rate is 19200.

Upload

To upload the Signature data from the Signature controller
module into the SDU program, click the Download DSDC
Tables button. When the Signature data has been downloaded
from the Signature controller module, it is stored as part of the
project. The Signature data can be recalled without being
connected to the module by using the Load Tables from Disk
button.

Serial number or short address

The devices listed in the diagnostic tables can be displayed by
serial number or short address. You can mix short address and
serial number displays using the Requested Diagnostic Table
check boxes and the Device Lists radio buttons in combination.

Signature diagnostic sequence
Table 8-34 lists the suggested sequence when using the
Signature Diagnostic tools to isolate problems on a Signature
Data Circuit and problems with individual Signature devices.

Table 8-34: Signature troubleshooting tool sequence

SDC circuit faults Signature device faults

1. Mapping Errors

2. Device Chains

3. Message Counters

1. Device Tables

2. Trouble Tables

Displaying mapping errors
Mapping errors prevent the system from generating a successful
Signature Data Circuit map. To display errors generated during
the mapping process, click the Mapping Errors tab. The Mapping
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Errors text box lists the eight (8) most recent mapping errors.
The Total Errors field lists the total number of mapping errors
that have been identified. Clicking on an error in the list
highlights the error, and displays the appropriate troubleshooting
tip in the lower Troubleshooting Tips text box.

[TSCRN1.CDR]

Mapping Error Window

Troubleshooting Tips
Window

Total Errors Field

Mapping Errors Tab

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Figure 8-17: Mapping errors dialog box

Table 8-35: Mapping error messages

Message Suggested corrective action

The mapping command failed because the
sensor did not draw current or it was not
possible to obtain stable mapping data from the
SDC.

Indicative of faulty wiring on the circuit, or a
faulty device.

1. Verify correct wiring.

2. Verify operational devices.

3. Review the Chain Response List.

4. Review the Device Response List.

While mapping a chain from a device back to
the Signature controller module, the chain was
built with “holes” in it.

Indicative of devices not operating consistently.

1. View the Chain and Device Response Lists
to see a list of the devices that are present
in the chain being processed.

2. Compare the serial numbers in the above
lists with the actual wiring to identify a
conflict.
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Table 8-35: Mapping error messages

Message Suggested corrective action

The map tables are inconsistent. 1. Upload the current map.

2. Compare current map with expected map.

3. Write the map back to the Signature
controller module.

The actual SDC map does not match the stored
expected map.

1. Upload the current map.

2. Compare current map with expected map.

3. Write the map back to the Signature
controller module

Setting the Address in the device failed. 1. Review the Serial Number or Short
Address. If missing, replace the device.

2. Persistent problem is indicative of a wiring
fault.

Map supervision failure. The map in use has
invalid data. This error initiates an automatic
reconstruction of the map.

1. Please wait for automatic map
reconstruction to complete before
continuing.

Mapping supervision detected a change on the
SDC. A rebuild of the map was scheduled.

1. Please wait for automatic map
reconstruction to complete before
continuing.

Mapping supervision detected that the device
address or the short address of the device
being supervised has changed. A rebuild of the
map was scheduled.

1. Please wait for automatic map
reconstruction to complete before
continuing.

The mapping command failed, the sensor did
not draw current or it was not possible to obtain
stable mapping data from the SDC. A rebuild of
the map was scheduled.

1. Please wait for the automatic map
reconstruction to complete before
continuing.

Mapping was aborted by an external event,
such a new start on a device. A rebuild of the
map was scheduled.

1. Please wait for the automatic map
reconstruction to complete before
continuing.

Mapping supervision detected that the Device
Type of the Device being supervised has
changed. A Map Fault was flagged.

1. Replace the device.

2. Correct the Signature controller module
programming.

Mapping was aborted because there is short or
open on the SDC wiring.

1. An open or short on a Class A circuit.

2. A short across the entire Class B circuit.

3. A Reset may be needed to restart mapping.

Unable to recreate current map at panel
startup. The panel will re-map to reconstruct the
map.

1. Please wait for the automatic map
reconstruction to complete before
continuing.
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Table 8-35: Mapping error messages

Message Suggested corrective action

Assignment of a short address to a device
failed. This could lead to duplicate short
addresses and mapping failures.

1. View the Chain and Device Response Lists
to see
a list of the devices that are present in the
chain
being processed and identify the failed
device.

2. Replace the device.

3. Persistent problem is indicative of a wiring
fault.

Mapping has been disabled. 1. Enable mapping.

While mapping a chain from a device back to
the Signature controller module, the chain
appears to have 2 devices at the same location
in the chain.

1. Indicative of faulty wiring on the circuit, or a
faulty device.

2. Review the Chain and Device Response
lists to identify the conflict.

More than 125 End of Line devices have been
found on the SDC.

1. Correct the wiring.

2. Re-map the circuit.

While mapping a chain from a device back to
the Signature controller module, the chain was
found to have a device present past the end of
the chain. This indicates that at least one
device is responding improperly to the mapping
commands.

1.  Click the Device Chains tab to see a list
of the devices that are present in the chain
being processed.

2. Compare the serial numbers or short
addresses
with the actual wiring to identify the
problem.

Mapping has detected a difference between the
device at the end of line and the devices in its
chain.

This indicates that devices not communicating
properly.

1. Click the Communication List tab to see a
list of the devices that are communicating.

2. Compare the serial numbers or short
addresses with the actual wiring, in order to
identify the conflict.

Displaying device chain errors
A chain is a list of devices connected between the Signature
controller module and a device being interrogated during circuit
mapping. The chains and sub-chains created during the mapping
process evolve into the circuit map.

Should a circuit fail to map properly, further insight into the
problem may be gained by investigating the devices making up
individual chains and sub-chains.

Page 465 of 1859

O & M Manual TRAIN - 465



Service and troubleshooting

8.56 EST3 Installation and Service Manual

To display a chain generated during the failed mapping process,
click the Device Chains tab. Four categories of device chains are
listed. Each list displays the short address or serial number of the
devices in the chain. The total number of entries in each list is
indicated at the bottom of the list. To determine the position of a
specific Signature device in the chain, click the small data entry
box at the top of each column and enter the device’s short
address or serial number. The position field at the bottom of the
column will indicate the selected device’s chain position and the
cursor will move over that device entry in the main list.

[TSCRN2.CDR]

Column Totals

Current Chain List
Chain Response List
Device Response List
Communicating List

Selected
Device's Position

Click Here to Enter
a Specific Device

Device Chains Tab

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Figure 8-18: Device chains dialog box

Current chain list

The Current Chain List displays the sequence of Signature
devices in the chain or sub-chain that was being created when
the mapping failure occurred.

Chain response list

The Chain Response List displays the sequence of Signature
devices in the main chain, when the mapping failure occurred.

Device response list

The Device Response List displays the sequence of Signature
devices in a sub-chain that was being created when the mapping
failure occurred.
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Communicating list

The Communicating List displays a list of all Signature devices
seen by the Signature controller module.

Using the chain lists
An element in the displayed chain caused the map fault.
Examine the chain and look for gaps within the short address or
serial number lists of a chain or sub-chain.

• Gaps in the list indicate areas that were not successfully
mapped. A gap within the chain does not mean that the
missing device has a problem, only that that device was not
successfully mapped.

• Compare the Chain and Device response lists. All the
devices on the Device Response list should also appear on
the Chain Response list.

• Look for duplicate short addresses or serial numbers on the
same list.

Failure of a device to successfully map may be the result of a
problem with another device, or wiring in a chain or sub-chain
not directly connected to the unmapped device. Although the
missing or duplicate devices are not always the cause of map
failure, good troubleshooting technique suggests that these
devices be examined for defects, wiring errors, and duplicate
entries in the SDU program, etc.

Displaying message counters
During normal operation, the Signature controller module issues
numerous communication messages to the Signature devices on
its SDCs. The message counters indicate how many times a
communication message has been issued and the number of
successful return messages.

To display the message counters, click the Message Counters
tab.
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[TSCRN3.CDR]

Message Counters Tab

Message
Total Messages Sent

Incorrect Message Count

Percentage of
Valid Messages

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Figure 8-19: Message counters dialog box

The message command appears in the left column, followed by
the number of times it has been issued, the number of errors
received after the message was issued, and the percentage of
correct responses. During normal operation, the percentage of
messages received correctly should exceed 99%.

Intermittent device or wiring problems are indicated by a low
successful message rate. If successful message rates are tracked
over time, one can generate base line information for each
circuit. From the base line information, any changes from the
norm can be quickly identified, and preventive measures taken,
before a communication problem develops. Table 8-36 lists the
messages sent and received by the Signature driver controller
module.

Table 8-36: Signature controller module Internal Messages

Query End Of Line Query Relay Status Find New Start

Query Isolator Ground Fault Check Find New Active

Query Status Query Device Mask Find New Unused2

Pulse Visible LED Query Group Mask Find New Unused3

Query Map Result Module PFX Reset Device

Query Alarm Status Query Ready Comm Enable Device

Query PreAlarm Status Find Serial Number Disable Device

Query Normal Status Find New Alarm Start Device
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Table 8-36: Signature controller module Internal Messages

Query Trouble Status Find New PreAlarm Enable Visible LED

Query New Start Status Find New Normal Disable Visible LED

Query Active Status Find New Trouble Enable External Output

Disable External Output Assign All Address 3-SDC Processor Status Query

Open Line Isolator Relay Control 3-SDC Enable Loop

Close Line Isolator Read Software Version 3-SDC Disable Loop

Reset Device Status Read Device Status 3-SDC Line Initialization
Complete

Move EEPROM to RAM Read Sensor Values 3-SDC Send a Device Msg.

Assign Short Address Read Specific Trouble 3-SDC Get a Device Reply

Assign Group Address Read Value From RAM 3-SDC Configure Loop

Enter Service Mode Send Value to Visible LED 3-SDC Query Current
Configuration

Select Sensors Query New Status 3-SDC Send Signal Rate

Write Value to RAM 3-SDC Command Initiate
Reset

3-SDC Query Signal Status

Write Value to EEPROM 3-SDC Command Initiate
Restart

Displaying device trouble
Each Signature device is equipped with a 32-bit trouble register.
Should a device’s trouble bit be set at any time in the device’s
history, the device and the nature of the trouble will appear in the
Latching Troubles By Device Address window. Clicking on the
device will reveal a list of the trouble conditions affecting that
device. Click the device a second time to remove the trouble
listing.
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[TSCRN4.CDR]

Device Trouble Tab

Device Trouble Message

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Figure 8-20: Device trouble dialog box

Table 8-37 below lists the Signature Detector trouble messages,
and possible causes and solutions. Table 8-38 lists the Signature
Module trouble messages, and possible causes and solutions.

Table 8-37: Signature detector trouble messages

Trouble message Possible cause Possible solution

External Device Line Short Defective Detector Replace Detector

External Device Line Open Defective Detector Replace Detector

Error XMIT Light Detector Dirty Clean detector

Device switched to short after
isolator relay operated

Short on Signature data
circuit

Locate and remove cause of
short.

ESK Value Too Low 1. Dirty Detector

2. Bad Ion Chamber

1. Clean Detector

2. Replace Detector

ESK Slope Too High 1. Dirty Detector

2. Bad Ion Chamber

1. Clean Detector

2. Replace Detector

ESK Slope Too Low 1. Dirty Detector

2. Bad Ion Chamber

1. Clean Detector

2. Replace Detector

Quiescent Too Large Devices on the Signature
data circuit are drawing too
much current during the
mapping process.

Place a short or low resistance
shunt across the data circuit.
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Table 8-37: Signature detector trouble messages

Trouble message Possible cause Possible solution

Quiescent Too Small Devices on the Signature
data circuit are not drawing
enough current during the
mapping process.

Check the device wiring or
replace the device.

Short on Relay Base Bad Relay Base Replace Relay Base

External or Isolator Relay
Failure to Switch

Bad Base Replace Base

External or Isolator Relay
Switched

1. Bad Relay Base

2. External Electrical Noise

1. Replace Relay Base

2. Remove or Shield Noise
Source

“O” Value Too Small Bad Base Replace Base

Ion Rate-of-Rise Too High Bad Ion Chamber Replace Detector

Ion Quiescent Too High Dirty Detector Clean Detector

Ion Quiescent Too Low Dirty Detector Clean Detector

Ion Value Too Low Defective Detector Replace Detector

Thermal Value Too High Bad Base Replace Base

Thermal Value Too Low Bad Base Replace Base

A/D Converter Fault Defective A/D converter Replace Detector

EEPROM Checksum Error Bad EEPROM Replace Detector

EEPROM Write Time-out Bad EEPROM Replace Detector

Unknown Device Type Bad EEPROM Replace Detector

EEPROM Write Verify Fault Bad EEPROM Replace Detector

Ambient Light Too High 1. Dirty Detector

2. Outside light reaching
detector chamber

1. Clean Detector

2. Eliminate light source

Photo Quiescent Too High Dirty Detector Clean Detector

Photo Quiescent Too Low Dirty Detector Clean Detector

Photo Value Too High Bad Base Replace Base

Table 8-38: Signature module trouble messages

Trouble message Possible cause Possible solution

Open data Circuit See Table 8-32 See Table 8-32

Shorted data Circuit See Table 8-32 See Table 8-32
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Table 8-38: Signature module trouble messages

Trouble message Possible cause Possible solution

Relay switched Relay toggled from actual
state

Manually reset relay
Replace Module

Data circuit ground fault See Table 8-32 See Table 8-32

Vector Current Too Large Devices on the Signature
data circuit are drawing too
much current during the
mapping procedure.

Short or low resistance shunt on
Signature data circuit

Vector Current Too Small Devices on the Signature
data circuit are not drawing
enough current during the
mapping procedure.

Excessive circuit resistance
Defective base
Defective wiring

EEPROM Not Initialized EEPROM not properly
programmed

Replace module

EEPROM Write Time-out Bad EEPROM Replace module

A/D Time-out Defective A/D converter Replace module

EEPROM Write Verify Fault Defective EEPROM Replace module

Line Monitor Trouble Signature data circuit voltage
low

Check Signature data circuit

Class A Trouble Open or shorted input or
output circuit

Check input / output circuit wiring

3rd Wire Trouble Voltage is out of range on the
wire that supplies 24 Vdc
power to SIGA-UM.

Check power supply output
Check wiring

3rd Wire Trouble Voltage on the wire supplying
24 Vdc smoke power to
SIGA-UM is out of range.

Check power supply output.
Check wiring

RAM Not Programmed Bad RAM Replace Module

Displaying trouble tables
The Trouble Tables display eight categories of active device
trouble. Each list displays the short address or serial number of
the devices experiencing that trouble condition. The total number
of devices in each list is indicated at the bottom of the list.

The active troubles displayed in the Trouble Tables should be
compared with a device’s trouble history displayed in the
Display Device Trouble lists, to determine any possible trouble
pattern.

Note: You must be actively
connected to the network
via download cable to
display the trouble tables.
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Trouble Tables Tab

Click Here
to Select Cabinet

Click Here to Select Loop Controller Card
Click Here to Select SDC Circuit
Click Here to Close LPC Diagnostics

Internal Fault List
Device Type Fault List
Personality Fault List
Unexpected Fault List

Click Here to Reveal
Additional Fault Lists

Total Column
Fault Count

Figure 8-21: Trouble Tables dialog box

Internal fault

The Internal Fault List indicates an internal problem with a
Signature Device or Module. Refer to the Displaying Device
Trouble section to determine the specific cause.

Device type fault

The Device Type Fault List indicates that the device type entered
in the SDU does not agree with the device type installed on the
SDC.

Personality fault and sensitivity fault

The Personality Fault List indicates that the personality code
(p-code) of a Signature module entered in the SDU does not
agree with the p-code of the module actually installed on the
circuit. The Sensitivity Fault List indicates that the sensitivity of
a Signature detector entered in the SDU does not agree with the
sensitivity of the detector actually installed on the circuit.

Personality and sensitivity faults should be corrected by the
system, and these faults should clear automatically.

Unexpected fault

The Unexpected Fault List displays the serial number of devices
which appear on the actual circuit, but which were not listed in
the SDU program.
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Communication fault

The Communication Fault List indicates those Signature devices
that are not communicating with the Signature controller
module.

Open fault

The Open Fault List indicates those Signature modules with an
open on their input or output circuits (all p-codes except 8.)

Ground fault

The Ground Fault List indicates those Signature modules with a
ground fault on their input or output circuits (all p-codes except
8.)

Short fault

North American marketplaces: The Short Fault List indicates
those Signature modules with a short on their supervised output
circuits (p-codes 5, 7, 15, 16.)

European marketplace: The Short Fault List indicates those
Signature modules with a short on their supervised input circuits
(p-codes 1, 2, 3, 4, 9, 10, 11, 12, 13, 14, 20, 21) and those
Signature modules with a short on their supervised output
circuits (p-codes 5, 7, 15, 16.)

Brand fault

Incorrect brand of Signature devices installed on SDC.
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DSDC status

Introduction
The DSDC status function is used to determine the real-time
status of a Signature Data Circuit (SDC). This function is useful
in isolating and correcting faults on an SDC. The DSDC status
function is useful in conjunction with the download and DSDC
diagnostic functions.

Setting up the System Definition Utility program
In order to use the DSDC Status function, the computer running
the SDU program must be connected to the 3-SSDC(1). The
appropriate communication port must be connected to the
modular phone jack on the Signature controller module or on the
CPU module.

Com port and baud rate settings can be made directly from the
DSDC Status window. The default baud rate is 9600 baud.

Using DSDC status
To access the DSDC Status function, click Tools > Signature
Status.

Select the SDC to be monitored by using the Cabinet, SSDC, and
Loop drop down lists.

The Delay drop down box sets the interval at which the status
screens receives updated information from the Signature
controller module. The default value is 3 seconds. Increasing the
delay time permits the module to process more information
between reports to the SDU, thus decreasing the overall time it
takes to generate a full status report.

To start the DSDC Status function, click the Start Status Button.
Should the Confirm window appear after a short delay, the SDU
computer is not communicating with the 3-SSDC(1).

Verify the module address, download wiring, COM port, and
baud rate are set correctly and click the retry button. If
communications fail when connected to the module via the CPU,
try connecting directly to the modular phone jack on the
Signature controller module.

Displaying the current SDC status
Click the Current Status Tab at the bottom of the window to
display an annunciator panel showing the real-time status of the
connected SDC. Refer to Table 8-39 to interpret the indicators.

Page 475 of 1859

O & M Manual TRAIN - 475



Service and troubleshooting

8.66 EST3 Installation and Service Manual

[LPCSTAT1.CDR]

Select cabinet from
list displayed here

Data sheet displays 31 separate
parameters on selected controller

card. A lit LED indicates trouble.

Click here to reinitialize the
selected controller card

Click here to start receiving
status information

Click here to enable mapping on
the selected controller card

Click here to disable mapping on
the selected controller card

Select display refresh
rate here

Select controller from
list displayed here

Select data circuit from
list displayed here

Select COM port here Select baud rate here

Figure 8-22: DSDC Status dialog box

Table 8-39: Current status parameters

Indicator Function

Internal Fault Signature controller module
hardware problem

Data Checksum Trouble Configuration data bad

I/F Fault 3-SDC Card hardware problem

Line Fault SDC open or shorted

Map Fault Memory contents differ from actual
SDC device conditions.

Mapping in Progress The Signature controller module is
currently mapping the SDC

Map disabled The mapping process has been
manually turned off
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Table 8-39: Current status parameters

Indicator Function

Dirty Device A dirty smoke detector has been
identified

Unconfigured Alarm The module has detected an alarm
on a device which is not in its
database

Line Initialization SDC power on phase, devices not
supervised

Serial Table Full Indicates when data controller card
needs to be reinitialized

I/F Communication Fault Signature controller module to
3-SDC communication problem

I/F Internal Fault 3-SDC card hardware problem

Balanced Map Two or more device strings appear
identical to the system.

Programming Mode Signature controller module in
upload or download mode

RAM Fault Internal memory problem

Stack Fault Internal program error

Map Pending Ready to map SDC when SDC
conditions warrant

Dev. New Starts in
Progress

The Signature controller module is
processing a new SIGA device start
up

Stand Alone The SDC is in the stand alone mode

Stand Alone Alarm The module has detected an alarm
while in the stand alone mode

Ground Fault The SDC wiring has low resistance
continuity to ground

Device Ground Fault A SIGA module IDC/NAC has low
resistance continuity to ground

Delta suspended Module in reset phase. No changes
reported by Signature controller
module

Displaying a log of current SDC status events
Click the Status Log Tab at the bottom of the window to display
a chronological list of the events that occurred on the SDC after
the Start Status Button was activated.
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Select cabinet from
list displayed here

A listing of status messages
displayed here

Click here to reinitialize the
selected controller card

Click here to start receiving
status information

Click here to enable mapping on
the selected controller card

Click here to disable mapping on
the selected controller card

Select display refresh
rate here

Select controller from
list displayed here

Select data circuit from
list displayed here

Select COM port here Select baud rate here

Figure 8-23: DSDC status event log

Displaying the SDC in-process progress chart
Click the Progress Tab at the bottom of the window to display a
graphical presentation of the five major processes that take place
during SDC configuration:

• Finding device serial numbers
• Communicating with individual devices
• Mapping the devices
• Verifying the End Of Line (EOL) status of a device
• Programming parameters into a device’s memory

This display is useful in determining an overall picture of SDC
configuration activity.
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[LPCSTAT3.CDR]

Select cabinet from
list displayed here

Graphical representation of devices
remaining to be processed

Graphical representation of devices
already processed

Click here to reinitialize the
selected controller card

Click here to start receiving
status information

Click here to enable mapping on
the selected controller card

Click here to disable mapping on
the selected controller card

Select display refresh
rate here

Select controller from
list displayed here

Select data circuit from
list displayed here

Select COM port here Select baud rate here

Figure 8-24: DSDC in-process progress chart
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Addressable analog diagnostic tools
The SDU addressable analog diagnostic tools are designed to
assist in isolating and correcting faults with addressable analog
circuits, detectors, and modules.

System definition utility
The quickest method for isolating most common problems is
with the Systems Definition Utility (SDU) diagnostic tools.

1. Connect the computer that runs the SDU to the system, and
open the appropriate project.

If the actual project is not available, create a phantom project
with an empty 3-AADC1 circuit and connect directly to the
module in question.

2. From the menu bar, select Tools > System Sensor >
Diagnostics.

3. On the Options tab, clear the selection from Message
Counters, and upload. Trouble Tables, Ready
Communication, and Display as Device Addresses should be
selected.

4. Click: Upload AADC Tables.
5. Select the Status Tables tab when the table upload is

complete.

Addressable analog diagnostic table interpretation

Each table lists the addresses for the modules and sensors
reporting the associated condition with a total at the bottom.
When displayed as Device Addresses, sensor addresses
correspond with the rotary switch setting, and modules are
reported as 100 plus the rotary switch setting. Multiple faults
will make the process more difficult but the addresses noted in
the fault tables make an excellent starting point

Table 8-40: Addressable analog diagnostic table interpretation

Table Name Description Possible causes

Communicating
Devices

Lists sensor and module
addresses talking to the
3-AADC1.

Total number of communicating devices
should equal number of installed devices.

If total is low, see Communication Fault
table for missing or not connected
device(s).

If total is high, see Unexpected Fault table
for extra device(s) installed on circuit.

Internal Fault Devices reporting an internal
failure

Replace device
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Table 8-40: Addressable analog diagnostic table interpretation

Table Name Description Possible causes

Device Type
Fault

The wrong device type for the
current configuration.

Photo detector installed for ion detector
Ion detector installed for photo detector
Monitor module installed for control
module
Control module installed for monitor
module

Two device addresses are transposed.

Unexpected
Fault

A device is reporting at an
unconfigured address.

All unconfigured addresses
are polled at startup and at
10-minute intervals thereafter.

If the total number of Communicating
Devices is correct, and a Communication
Fault is reported, the Unexpected Fault
device should be set to the address listed
as a Communication fault.

Duplicate Device
Fault

Two or more devices have
the same address.

If the total number of Communicating
Devices shown in the table is correct, a
device has been assigned the same
address as a configured device.

If the total number of Communicating
Devices is too low, and a Communication
Fault is reported, the device in the
Communication fault table is addressed at
the location shown in the Duplicate Device
table.

Communication
Fault

Missing device. Wiring error or device not installed

If Communicating Devices table short by
one and Duplicate Device fault exists, then
address shown in Comm Fault table is
addressed at location shown in Duplicate
Device table.

OR

If Communicating Devices table OK and
Unexpected Fault exists, then the
Unexpected Fault device should be set to
the address shown in the Communication
Fault table.

Open Fault Module field wiring is open. Circuit incorrectly wired or connector loose
Defective detector or isolator base
Broken conductor
Device not installed on circuit
Device not entered into SDU databases

Short Fault  Module field wiring is shorted. Circuit incorrectly wired
Defective detector, detector base, or
module
Nicked insulation between conductors
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Table 8-40: Addressable analog diagnostic table interpretation

Table Name Description Possible causes

Compatibility Fault Incorrect brand of device
installed, replace device.

SIGA, GSX, or XLS brand devices
intermixed on circuit.

Problem solving hints

Addressing faults

Most addressing faults are quickly located because the wrong
address gives a clue as to the fault location. For example module
164 is duplicated while module 174 is missing. The device at
location 174 probably has its tens digit addressing switch off by
one position.

Duplicate device faults are harder to locate, e.g. the carpenter put
up a partition hiding sensor 53, then the electrician noticed it was
missing and spliced in a new base and now there are two sensors
at address 53.

To identify devices with duplicate addresses, remove one of the
suspected duplicate sensors. The duplicate fault should clear
within 30 seconds if the sensor removed is a duplicate.
Disconnect half of the circuit. Allow a minute or so for the
circuit to stabilize and the faults to report. Upload the “Ready
Communication” diagnostics table only. The remaining duplicate
sensor, 53, should still appear, as if it is physically connected
between the circuit controller and the wiring break. Continue to
add or remove segments of the circuit in gradual increments
repeating the diagnostics upload until the physical location of the
problem detector is located.

Intermittent communication and wiring faults

EST3 counts of the number of communications and errors
associated with each device. You can use this information to
diagnose problems.

• A message counter tracks the number of communications
sent between each device and the 3-AADC1 controller.

• An error counter tracks the number of communications
failures occurring between each device and the 3-AADC1
controller

Both counts return to 0 each time the controller is restarted. You
can use these To help to isolate a problem, compare the number
of messages sent to a specific device to the number sent to a
neighboring device of the same type.

Devices are polled each time the system is started, and any time
an object reports its status as trouble or alarm. Polling frequency
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differs for different objects and circumstances. Pull stations are
polled much more frequently than detectors or modules. Devices
that report communication failure are polled more often than
devices that are not experiencing the failure.

• Devices with high message counts but few errors may be
pull stations or devices that change state regularly such as
monitor modules.

• Devices that have increased error counts and only marginally
increased message counts may indicate wiring or device
problems.

• Devices with low message counts and an equal number of
errors are non-existent devices.

• All 198 addressed are polled occasionally to identify any
devices that may have been installed and not configured.

If the message and error counts are confused because of the
length of time the circuit has been running, restarting the panel
will cause a restart of the circuit and the zero the counters. You
may need to monitor the circuit for twenty minutes or more
before a trend in messages becomes apparent. Locating
intermittent faults may require extended operating periods.
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3-AADC1 Addressable Analog Driver Controller

Substituting 3-AADC1 local rail modules
When substituting a known good 3-AADC1 rail module in place
of a suspect rail module, you must download the system
configuration and Addressable Analog circuit data circuit
information into the CPU module. This operation requires a PC
and the SDU Program.

The 3-AADC1 actually has two separate memories. The first
memory contains the firmware that makes the module operate. If
there is a problem with the firmware, or if an upgrade has been
issued, the new firmware is downloaded into the module using
the 3-AADC1 Code tab, which is found in the Version Control
(Code) function of the Tools, Download menu. When upgrading
the module firmware (code), you do NOT need to download the
“Bootstrap” data unless specifically instructed to do so.

The SDC configuration information is stored in the module’s
second memory. If you suspect that the module itself is bad, you
must download the configuration information for the circuit that
will be connected to the substitute module, using the 3-AADC1
Database tab, which is found in the Version Control (Database)
function of the Tools, Download menu.

Connect the PC to the CPU RS-232 connector J5.

Table 8-41: 3-AADC1 Local Rail Module troubleshooting

Problem Possible cause

Analog Circuit Open 1. Circuit incorrectly wired or connector loose

2. Defective detector or isolator base

3. Broken conductor

4. Device not installed on circuit

5. Device not entered into SDU databases

Analog Circuit Shorted 1. Circuit incorrectly wired

2. Defective detector, detector base, or module

3. Nicked insulation between conductors

Analog Circuit Ground Fault 1. Pinched wire between device and electrical box

2. Nicked wire insulation
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Addressable analog device troubleshooting
Each addressable analog device has an integral Red LED. The
function of this LED is indicated in Table 8-42. The LED is
useful when trying to determine the communication and alarm or
active status of a device.

Table 8-42: Addressable analog device LEDs

LED Device status

Flashing Red Polling device

Steady Red Alarm or Active

Table 8-43 lists common troubles and possible causes for
addressable analog modules.

For detailed information on identifying and locating these errors,
use the SDU program’s Addressable Analog Diagnostic Tools.
Information about these tools appears later in this chapter.

Table 8-43: Addressable analog module troubleshooting matrix

Module not responding correctly

M500
MF

M501
MF

M500
CF

M500
XF

Possible Causes

x x x x Module is installed in the wrong location or is improperly
addressed

x x x x Module has not been entered into 3-AADC1 database

- - x - Break-off tab is set incorrectly

x x x x A ground fault has occurred on data circuit or (-) side of input /
output circuit

Module in trouble on 3-AADC1 circuit

x x x x Module is missing or is incorrectly connected to the circuit

x x x x ID error. Module has not been loaded into the 3-AADC1
database.

x x x x A ground fault has occurred on input or output circuit

- - x x The output circuit may be open, shorted, or incorrectly wired. A
polarized device may be installed in reverse. The EOL resistor
may be missing or incorrect

x x x x Missing or incorrect EOL resistor

Module incorrectly in alarm or active on CPU/LCD module

x x - - Initiating Device Circuit may be shorted, or an initiating device is
incorrectly installed
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x x - - EOL resistor value is too low

x = Applicable
- = Not applicable

Table 8-44: Addressable analog detector troubleshooting

Symptom Possible causes

Detector not responding
correctly

1. Detector installed in wrong location or improperly addressed

2. Detector not entered into system database

3. Incorrect device response in database

Detector in trouble on
CPU/LCD

1. Detector missing or incorrectly wired on circuit

2. ID error. Detector not loaded into 3-AADC1 module
database.

3. Ground Fault on circuit

4. Internal detector fault

Detector incorrectly in alarm
on CPU/LCD

1. Detector extremely dirty

2. Ionization detector Installed in area of extremely high airflow

3. Detector installed in area of high ambient smoke

4. Defective detector

For detailed information on identifying and locating device
problems, refer to topic “Addressable analog diagnostic tools,”
earlier in this chapter.
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Wiring problems
There are three basic causes of wire-related erratic Addressable
Analog circuit operation:

Excessive wiring resistance

Rarely is excessive wiring resistance the sole cause of
Addressable Analog circuit problems. For any length of cable,
the amount of resistance and capacitance per foot doesn’t change
and the Addressable Analog circuit capacitance limits are usually
reached before the resistance limits. The digital signal operates
between 0 and 24 Vdc. Excessive circuit resistance causes the
signal to shrink from a maximum of 23 Vdc to a lower voltage,
for example 20 Vdc. The 3-volt drop in the wiring is due to wire
resistance.

To measure Addressable Analog circuit voltage drop, use an
oscilloscope to measure the peak voltage at the Addressable
Analog module and at each analog addressable device. If the
voltage difference is greater than 2 Vdc, the resistance in the
wire run is excessive. Too much resistance in the Addressable
Analog wire run is typically caused by small wire size or a bad
connection.

If the wire size is too small for the run length, the only remedies
are to replace the wire with a larger size, or install additional
Addressable Analog modules, dividing the circuit into acceptable
lengths. Breaks or bad connections in the Addressable Analog
circuit wiring can be identified by comparing the calculated
circuit resistance value (described earlier) with the measured
circuit resistance value. The measured wiring circuit resistance
should not be different from the calculated circuit resistance by
much more than a few ohms.

Excessive wiring capacitance

The second cause of erratic Addressable Analog circuit operation
is too much capacitance in the Addressable Analog circuit
wiring. Capacitance distorts the digital signal. As wiring
capacitance increases, the square edges of the digital waveform
start to curve. Excessive wiring capacitance causes the waveform
to curve beyond the point where a device can recognize the
waveform and respond when polled.

Wiring capacitance also effects the turn-on current spike. If the
turn on current spike is not present in the digital sequence, there
is a high probability the analog addressable device’s
communication will not be understood by the Addressable
Analog communication module.
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Addressable Analog circuit capacitance problems are typically
caused by long wire runs, ground faults on the Addressable
Analog circuit, improper T-taps, or improper shielding.

If shielded wire is used, the shield must be treated as a third
conductor. It must be free of all ground faults and have
continuity throughout. If the wire capacitance is too large for the
run length, the only remedies are to replace the wire with a cable
having a lower capacitance per foot or install additional
Addressable Analog modules, dividing the circuit into acceptable
lengths.

Ground faults

Eliminating ground faults on the Addressable Analog circuit
reduces the amount of capacitance on the Addressable Analog
wiring.

Verify the Addressable Analog circuit is free of ground faults.

Correcting addressable analog circuit wiring
problems
If the Addressable Analog circuit is wired with improper T-taps
or excessive capacitance, corrective measures include:

• Designing the Addressable Analog circuit properly and
re-pulling the wire

• Balancing the circuit. Balancing the circuit can help in some
cases but is not a substitute for proper wiring practice. If
circuit balancing is required, call Technical Services for
additional information.
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Appendix A
 System addresses

Summary

This appendix provides a quick reference for interpreting the
mapping of system addresses.

Content

Address format • A.2
LRM addresses • A.4
Control / display module addresses • A.9
Device addresses • A.10
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Address format
The system derives the addresses it assigns from the panel’s
cabinet number and the LRM’s location within the panel (see
Figure A-1). The basic address format is PPCCDDDD, where:

PP is the panel’s cabinet number. The cabinet number is
assigned when the installer downloads the CPU database into the
panel.

CC is the LRM’s slot address. The cabinet number and the slot
address make up the LRM’s logical address.

DDDD is the device’s point address. The LRM’s logical address
and device’s point address make up the device or circuit’s logical
address.

The CRC Card Reader Controller and KPDISP Keypad Display
are devices supported by a 3-SAC module. However, they also
act as independent processors, and have their own pseudo points.
For this reason, their device numbers are further subdivided.

You can think of a SAC device as having this address format:
PPCCSSDD: SS is the CRC or KPDISP device number, as
assigned during LRM configuration. DD is a pseudo point within
the device.

Tip: To determine a local
panel's cabinet number,
use the LCD command
menu to get the status on
all the active points on the
panel. When prompted for
a panel number, enter 00.
The panel returns the
startup response point's
logical address. The first
two numbers of the logical
address is the cabinet
number.
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O
U

TP
U

T
M

O
D

U
LE

SIGA2 SIGA2 SI GA2

B
-

B
+

A
-

A
+

S
H

B
-

B
+

P
W
RK

M
S

2

A
-

PB
+

B
-

A
+

SIGA1

S B
+

B
-

K R
WM

1

S
H

SIGA1 SIGA1

0102 01360129 01370001

Signature detectors
01020001 - 01020125

Signature modules
01020126 - 01020250

01360152 01370012

[SYS_ADDR_EX1.CDR]

Cabinet #1

Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7

Figure A-1: Addressing example
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LRM addresses
Figure A-2, Figure A-3, and Figure A-4 show the logical
addresses that the system assigns to LRMs based on the panel
configurations. Figure A 5 shows the effect of using a wide LCD
module, such as the 3 LCDXL1 Main LCD Display.
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TB1

SUP
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21 2 2

C

X
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M
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X
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S

2

C
O
M

INO UT B O UT
AUDIO

++

AU DIO
B  I N

- -

J1

AUXIL IARY PO WER
1 2

PP33

PP42

PP01

PP10

PP32

PP40 PP41

PP00

PP08 PP09

PP34

PP43

PP02

PP11

PP35

PP44

PP03

PP12

PP36

PP45

PP04

PP13

PP37

PP46

PP05

PP14

PP06PP07

Rail 1
Available in

1-, 2-, and 3-rail
cabinets

Rail 2
Available in
2- and 3-rail

cabinets

Rail 3
Available only

in 3-rail cabinets

[LRM_ADDR_01.CDR]

Figure A-2: LRM addresses for 3-CHAS7, 3-ASU/FT, 3-CHAS7 configuration
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TB1
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ALARMTROUB LE
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R
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B  I N
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J1

AUXILIARY POWER
1 2

PP33

PP45

PP01

PP13

PP32

PP43 PP44

PP00

PP11 PP12

PP34

PP46

PP02

PP14

PP07PP06

PP35

PP47

PP03

PP15

PP08

PP36

PP48

PP04

PP16

PP09

PP37

PP49

PP05

PP17

PP10

PP39 PP40 PP41 PP42

Rail 1
Available in

1-, 2-, and 3-rail
cabinets

Rail 2
Available in
2- and 3-rail

cabinets

Rail 3
Available only

in 3-rail cabinets

[LRM_ADDR_02.CDR]

Figure A-3: LRM addresses for 3-CHAS7, 3-ASU/CHAS4, 3-CHAS7 configuration
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TB1
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J1

AUXILIARY POWER
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PP33

PP47

PP40

PP01

PP15

PP08

PP32

PP45

PP38

PP46

PP39

PP00

PP13

PP06

PP14

PP07

PP34

PP48

PP41

PP02

PP16

PP09

PP35

PP49

PP42

PP03

PP17

PP10

PP36

PP50

PP43

PP04

PP18

PP11

PP37

PP51

PP44

PP05

PP19

PP12

Rail 1
Available in

1-, 2-, and 3-rail
cabinets

Rail 2
Available in
2- and 3-rail

cabinets

Rail 3
Available only

in 3-rail cabinets

[LRM_ADDR_03.CDR]

Figure A-4: LRM addresses for 3-CHAS7, 3-CHAS7, 3-CHAS7 configuration
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TB1

SU P
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ALARMTROUB LE
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2
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O
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AU DIO

++

AU DIO
B  I N

- -

J1

AUXILIARY POWER
1 2

PP01

PP32

PP00 PP02

PP35

PP03

PP36

PP04

PP37

PP05

Rail 1
Available in

1-, 2-, and 3-rail
cabinets

Figure A-5: LRM addresses when using a 3-LCDXL1 Main LCD Display
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Control / display module addresses
Figure A-6 shows the device logical addresses that the system
assigns the control/display modules.

PPCC0001 PPCC0001

PPCC0002 PPCC0002

PPCC0003 PPCC0003

PPCC0004 PPCC0004

PPCC0005 PPCC0005

PPCC0006 PPCC0006

PPCC0007 PPCC0007

PPCC0008 PPCC0008

PPCC0009 PPCC0009

PPCC0010 PPCC0010

PPCC0011 PPCC0011

PPCC0012 PPCC0012

PPCC0129 PPCC0129

PPCC0141 PPCC0135

PPCC0130

PPCC0142

PPCC0133 PPCC0131

PPCC0145 PPCC0137

PPCC0136

PPCC0148

PPCC0131 PPCC0130

PPCC0143 PPCC0136

PPCC0134

PPCC0146

PPCC0137 PPCC0133

PPCC0149 PPCC0139

PPCC0132

PPCC0144

PPCC0135 PPCC0132

PPCC0147 PPCC0138

PPCC0138

PPCC0150

PPCC0139 PPCC0134

PPCC0151 PPCC0140

PPCC0140

PPCC0152

PPCC0129

PPCC0141

PPCC0130

PPCC0142

PPCC0133

PPCC0145

PPCC0136

PPCC0148

PPCC0131

PPCC0143

PPCC0134

PPCC0146

PPCC0137

PPCC0149

PPCC0132

PPCC0144

PPCC0135

PPCC0147

PPCC0138

PPCC0150

PPCC0139

PPCC0151

PPCC0140

PPCC0152

24 LEDs

PPCC0129

PPCC0132

PPCC0135

PPCC0138

PPCC0141

PPCC0144

PPCC0001

PPCC0004

PPCC0007

PPCC0010

PPCC0013

PPCC0016

PPCC0130

PPCC0133

PPCC0136

PPCC0139

PPCC0142

PPCC0145

PPCC0002

PPCC0005

PPCC0008

PPCC0011

PPCC0014

PPCC0017

PPCC0131

PPCC0134

PPCC0137

PPCC0140

PPCC0143

PPCC0146

PPCC0003

PPCC0006

PPCC0009

PPCC0012

PPCC0015

PPCC0018

6 groups of 3 switches
and 3 LEDs

12 switches and
12 LEDs

12 switches and
24 LEDs

[DEV_ADDRESS_01.CDR]

Figure A-6: Control/display module switch and LED device addresses
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Device addresses
Figure A-7 shows the device logical addresses that the system
assigns to various rail modules.

T B2

T B1

J1

IDC /NA C
1

IDC/NAC
2

IDC
3

IDC
4

NAC IN
1/2

JP1

JP3

JP2

JP4

IDC /NA C
5

IDC/NAC
6

IDC
7

IDC
8

NAC IN
5/6

PPCC0001

PPCC0006

PPCC0004

PPCC0007

PPCC0002

PPCC0005

PPCC0003

PPCC0008

T B2

T B1

J3
J4

JP 1

JP 2

1
1

NAC /B
-+

24VDC
UN USEDUN USEDUN USED UNUSED

+- -

BACK- UP

+

NAC/BNAC /A

-- SS ++

PPCC0001

Zoned amplifier
modules

Initiating device circuit
module

Signature controller
module

Addressable analog
controller module

O
UT

PU
T

M
O

D
UL

E

S IG A2 S IGA 2 SIGA 2

A A S
H

BB BB
P
W
RK

M
S
2

A PB B A

SIGA1

S B B

KR
WM

1

S
H

SIGA1 SIGA1

Signature detectors
PPCC0001 - PPCC0125

Sensors
PPCC0001 - PPCC0099

Signature detectors
PPCC0251 - PPCC0375

Signature modules
PPCC0126 - PPCC0250 Modules

PPCC0101 - PPCC0199

Signature modules
PPCC0376 - PPCC0500

[DEV_ADDRESS_02.CDR]

O
UT

PU
T

M
O

D
ULE

AB B A

LOOP1

N/C N/CB BS
H

LOOP1 LOOP1

Figure A-7: Rail module device addresses
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Appendix B
 System calculations

Summary

This appendix provides worksheets for calculating system
parameters, such as wire distance, battery capacity, and memory.

Content

Network data riser limits • B.2
Overview • B.2
Data network specifications • B.2
Cable properties • B.3
Calculating a maximum length • B.3
Calculating maximum wire capacitance per foot • B.4

Signature data circuit wire length • B.5
Determining the maximum allowable branch length • B.5
Determining the total loop length • B.10

Notification appliance circuit calculations • B.11
Introduction • B.11
What you’ll need • B.11
Worksheet method • B.13
Equation method • B.14

25 or 70 Vrms NAC wire length • B.17
Addressable analog circuit wire length • B.19
Cabinet battery • B.20
SAC bus power • B.21

Determining the need for a remote power supply • B.21
Providing adequate voltage for devices • B.23

CPU memory • B.26
Fiber optic cable worksheet • B.28
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Network data riser limits

Overview
Cumulative data network capacitance refers to the total
capacitance of all copper wire used for the data riser. The
cumulative capacitance of data networks must be within certain
limits to permit stable network communications.

Audio networks are not affected by cumulative capacitance, due
to the method of retransmitting data. The audio network
retransmits data byte-by-byte, so the individual bit times of a
byte are restored at each node in the network.

The data network retransmits data bit-by-bit. This method of
retransmitting data restores the amplitude of a bit at each node,
but any distortions in bit timing are passed through to the next
node. Data network communication faults begin to occur at
about 23% distortion of bit timing.

Cumulative data network capacitance induces bit timing
distortion.

A fiber link in a data network electrically isolates two nodes, but
distortions in bit timing are not restored by the fiber segment.
Distortions in bit timing are passed through the fiber to the next
node. The bit transition time of model 3-FIB fiber cards is fast
enough to be neglected in determining the maximum wire length
that can be used in the data network.

Data network specifications
Here are the maximum allowed values between any three nodes
of a network.

• Resistance: 90 ohms ( )
• Capacitance: 0.3 microfarads ( F)
• Distance: 5,000 feet

The following table lists the maximum cumulative capacitance
for the entire data network given various wire sizes and
transmission rates. Maximum cumulative capacitance is the total
capacitance of all installed copper wire used in the data network.

Maximum cumulative capacitance in microfarads

Wire size (AWG) At 38.4 Kbaud At 19.2 Kbaud

18 1.4 2.8

16 1.8 3.6

14 2.1 4.2

Page 500 of 1859

O & M Manual TRAIN - 500



System calculations

EST3 Installation and Service Manual B.3

Cable properties
Data and audio networks in an EST3 system do not require the
use of shielded cable, and networks designed with twisted-pair
can be about twice as long as those designed with shielded cable.

The maximum length of a data network varies with the
properties of the wire used. Wire manufacturers typically
provide specifications for wire resistance and capacitance.

Resistance is generally specified in ohms per 1,000 feet, and
must be doubled for 1,000 feet of a twisted-pair cable.
Capacitance is specified in picofarads per foot (pF/ft).

The capacitance between conductors of a twisted-pair is
commonly referred too as conductor-conductor or mutual
capacitance. Shielded cable has an additional capacitance
between each conductor and the shield. The capacitance of either
conductor to shield is typically twice the value of mutual
capacitance, and the highest value of capacitance must be used
when calculating the maximum length of a data network.

The overall length of data networks designed with twisted-pair
cable is about twice as long as data networks designed with
shielded cable due to the additional capacitance resulting from
the shield.

Calculating a maximum length
The maximum length of a data network can be calculated by
dividing the maximum cumulative capacitance allowed by the
highest capacitance rating of the selected cable.

For example, say you wanted to determine maximum length of a
data network using 18 AWG cable that is rated at 25 pF per foot.
The network will communicate at 38.4 Kbaud.

The maximum length equals the maximum cumulative
capacitance divided by the capacitance per foot. In equation
form:

ML = MCC / CPF

Where:

ML = Maximum length
MCC = Maximum cumulative capacitance
CPF = Capacitance per foot

In our example:

ML = 1.4 F / 25 pF/ft
ML = 56,000 ft
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Calculating maximum wire capacitance per foot
The capacitive property of twisted-pair cable varies and the cost
of cable generally increases as the capacitance per foot
decreases. Following is a sample calculation for determining the
maximum capacitance per foot that a cable can have for a given
network length.

The maximum capacitance per foot equals the maximum
cumulative capacitance divided by the total network length. In
equation form:

MCPF = MCC / TNL

Where:

MCC = Maximum cumulative capacitance, from the table given
in this topic

TNL = •Total network length, the sum of the lengths of
individual copper runs in the network

Here’s an example. The total copper distance of a network is
26,000 feet. Calculate the maximum capacitance per foot that
can be used for 18 AWG twisted-pair cable at 38.4K baud.

MCPF = MCC / TNL

MCPF = 1.4 F / 26,000 ft

MCPF = 53.8 pF/ft
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Signature data circuit wire length
Circuit resistance and capacitance determines the maximum
length of a Signature data circuit. Circuit resistance affects the
wire length of the longest circuit branch. Circuit capacitance
affects the total amount of wire that can be used on the circuit.
Notes

The design of the Signature data circuit must not exceed either of
the two measurements.

There are no restrictions placed on the wiring used for the
Signature data circuit. Longer wire runs may be obtained using
standard (non-twisted, non-shielded) wire pairs.

Determining the maximum allowable branch
length
The maximum branch length is the wire distance measured from
the Signature controller module to the last device on the longest
circuit path as shown below.

Signature
Controller Module

10 12

5

1

6

[WIRECALC2.CDR]

Several factors influence the maximum allowable branch length:

• Wire gauge and type

• Number of Signature detectors and modules installed on the
branch

• Number of SIGA-UMs configured for 2-wire smoke
detectors installed on the branch

Table B-1 through Table B-3 provide the maximum allowable
branch length for any detector, module, SIGA-UM, and wire
gauge combination. Using the wire distances specified in the
tables ensures that the circuit does not exceed the maximum
circuit resistance of the Signature data circuit.
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Note: To calculate the wire distance with respect to circuit
resistance, the tables assume that the circuit is end-loaded (all
devices are clustered more towards the end of the circuit) and the
circuit uses standard non-shielded wire.

To determine the maximum allowable length of a Signature
data circuit branch:

1. Identify the device located farthest from the Signature
controller.

2. Determine the number of Signature detectors, modules, and
SIGA-UMs configured for 2-wire smokes that lie on the
same conductive path between the device identified in step 1
and the Signature controller.

3. Calculate the number of detector and module addresses.
Some Signature modules require two addresses.

4. Determine the size of the wire used to construct the circuit.

5. Find the maximum allowable wire distance for the longest
branch in the lookup tables as follows:

If no SIGA-UMs are installed, use Table B-1.

If 1 to 5 SIGA-UMs are installed, use Table B-2.

If 6 to 10 SIGA-UMs are installed, use Table B-3.
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Table B-1: Maximum branch length with 0 SIGA-UMs configured for 2-wire smokes

Maximum allowable wire distance using non-twisted, non-shielded wire pairs

18 AWG 16 AWG 14 AWG

Signature
detector

addresses

Signature
module

addresses
ft m ft m ft m

1–25 0 7437 2267 11815 3601 18792 5728

26–50 0 7038 2145 11180 3408 17782 5420

51–75 0 6638 2023 10545 3214 16772 5112

76–100 0 6238 1901 9910 3021 15762 4804

101–125 0 5839 1780 9275 2827 14752 4497

0 1–25 7267 2215 11544 3519 18361 5597

1–25 1–25 6867 2093 10909 3325 17351 5289

26–50 1–25 6467 1971 10275 3132 16342 4981

51–75 1–25 6068 1849 9640 2938 15332 4673

76–100 1–25 5668 1728 9005 2745 14322 4365

101–125 1–25 5268 1606 8370 2551 13312 4057

0 26–50 6697 2041 10639 3243 16921 5157

1–25 26–50 6297 1919 10004 3049 15911 4850

26–50 26–50 5897 1798 9369 2856 14901 4542

51–75 26–50 5498 1676 8734 2662 13891 4234

76–100 26–50 5098 1554 8099 2469 12881 3926

101–125 26–50 4698 1432 7464 2275 11871 3618

0 51–75 5906 1800 9383 2860 14923 4549

1–25 51–75 5250 1600 8340 2542 13265 4043

26–50 51–75 4633 1412 7360 2243 11707 3568

51–75 51–75 4051 1235 6435 1961 10235 3120

76–100 51–75 3498 1066 5558 1694 8839 2694

101–125 51–75 2973 906 4723 1440 7512 2290

0 76–100 3931 1198 6245 1903 9932 3027

1–25 76–100 3404 1037 5407 1648 8601 2621

26–50 76–100 2899 883 4605 1404 7324 2232

51–75 76–100 2413 735 3833 1168 6096 1858

76–100 76–100 1945 593 3089 942 4913 1498

101–125 76–100 1493 455 2371 723 3771 1149

0 101–125 2631 802 4180 1274 6649 2027

1–25 101–125 2165 660 3439 1048 5470 1667

26–50 101–125 1713 522 2721 829 4328 1319

51–75 101–125 1274 388 2023 617 3218 981

76–100 101–125 847 258 1345 410 2140 652

101–125 101–125 431 131 685 209 1089 332
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Table B-2: Maximum branch length with 1 to 5 SIGA-UMs configured for 2-wire smokes

Maximum allowable wire distance using non-twisted, non-shielded wire pairs

18 AWG 16 AWG 14 AWG

Signature
detector

addresses

Signature
module

addresses
ft m ft m ft m

1–25 0 6778 2066 10768 3282 17126 5220

26–50 0 6131 1869 9741 2969 15492 4722

51–75 0 5501 1677 8739 2664 13899 4236

76–100 0 4885 1489 7760 2365 12342 3762

101–125 0 4282 1305 6802 2073 10819 3298

0 1–25 5353 1632 8504 2592 13525 4122

1–25 1–25 4720 1439 7498 2286 11926 3635

26–50 1–25 4100 1250 6513 1985 10359 3157

51–75 1–25 3491 1064 5546 1691 8821 2689

76–100 1–25 2893 882 4597 1401 7311 2228

101–125 1–25 2306 703 3663 1116 5826 1776

0 26–50 3776 1151 5999 1829 9542 2908

1–25 26–50 3153 961 5009 1527 7966 2428

26–50 26–50 2539 774 4034 1230 6416 1956

51–75 26–50 1935 590 3075 937 4890 1491

76–100 26–50 1340 409 2130 649 3387 1032

101–125 26–50 754 230 1197 365 1905 581

0 51–75 2491 759 3957 1206 6293 1918

1–25 51–75 1868 569 2967 904 4720 1439

26–50 51–75 1254 382 1992 607 3168 966

51–75 51–75 648 198 1030 314 1638 499

76–100 51–75 50 15 80 24 126 39

101–125 51–75

0 76–100 1386 422 2201 671 3501 1067

1–25 76–100 760 232 1208 368 1921 586

26–50 76–100 143 44 227 69 361 110

51–75 76–100

76–100 76–100

101–125 76–100

0 101–125

1–25 101–125

26–50 101–125

51–75 101–125

76–100 101–125

101–125 101–125
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Table B-3: Maximum branch length with 6 to 9 SIGA-UMs configured for 2-wire smokes

Maximum allowable wire distance using non-twisted, non-shielded wire pairs

18 AWG 16 AWG 14 AWG

Signature
detector

addresses

Signature
module

addresses
ft m ft m ft m

1–25 0 5045 1538 8015 2443 12748 3886

26–50 0 4494 1370 7139 2176 11355 3461

51–75 0 3950 1204 6275 1913 9981 3042

76–100 0 3414 1040 5423 1653 8625 2629

101–125 0 2884 879 4581 1396 7286 2221

0 1–25 4106 1252 6523 1988 10375 3162

1–25 1–25 3542 1080 5627 1715 8950 2728

26–50 1–25 2985 910 4742 1445 7542 2299

51–75 1–25 2435 742 3868 1179 6152 1875

76–100 1–25 1891 576 3004 916 4778 1456

101–125 1–25 1353 412 2150 655 3419 1042

0 26–50 2869 874 4557 1389 7248 2209

1–25 26–50 2296 700 3648 1112 5802 1768

26–50 26–50 1730 527 2749 838 4372 1332

51–75 26–50 1170 357 1859 567 2957 901

76–100 26–50 617 188 979 299 1558 475

101–125 26–50 68 21 108 33 172 53

0 51–75 1796 547 2853 869 4537 1383

1–25 51–75 1214 370 1929 588 3067 935

26–50 51–75 638 195 1014 309 1613 492

51–75 51–75 69 21 109 33 173 53

76–100 51–75

101–125 51–75

0 76–100 833 254 1323 403 2105 642

1–25 76–100 242 74 385 117 613 187

26–50 76–100

51–75 76–100

76–100 76–100

101–125 76–100

0 101–125

1–25 101–125

26–50 101–125

51–75 101–125

76–100 101–125

101–125 101–125
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Determining the total loop length
The total loop length is the sum of the lengths of all the wire
segments installed in the data circuit.

Signature
Controller Module

10

6

12

5

1

[WIRECALC3.CDR]

The total length of all the cable installed in the Signature data
circuit cannot exceed the values listed below:

 Wire Size
Wire type 14 AWG 16 AWG 18 AWG

Twisted pair 13,157 ft
(4,010 m)

13,888 ft
(4,233 m)

20,000 ft
(6,096 m)

Twisted-shielded
pair

5,952 ft
(1,814 m)

6,098 ft
(1,859 m)

8,621 ft
(2,628 m)

Non-twisted,
non-shielded pair

20,000 ft
(6,096 m)

20,000 ft
(6,096 m)

20,000 ft
(6,096 m)

If the cable manufacturer’s data indicates the capacitance per
foot of the cable, the following method may be used to determine
the maximum total loop length.

Note: In no case may the total loop length of a Signature data
circuit exceed 20,000 feet (6,098 meters).

Lmax = 500,000 / Cpf

where:

• Lmax = maximum total cable length in feet
• Cpf = Cable capacitance in picofarads per foot

Note: A short circuit on a Signature data circuit can disable the
entire circuit. In order to limit the effect of a single short circuit
on the SDC, SIGA-IB Isolator Bases or SIGA-IM Isolator
modules can be installed at strategic points in the circuit.
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Notification appliance circuit calculations

Introduction
This topic shows you how to determine the maximum cable
length of a notification appliance circuit (NAC) for a given
number of appliances.

Two methods are presented: worksheet and equation. The
worksheet method is simpler, but your installation must meet the
criteria listed on the worksheet. If your installation does not meet
these criteria, you need to use the equation method.

The methods given here determine cable lengths that work under
all operating conditions. The calculations ensure that the
required operating voltage and current will be supplied to all
notification appliances. To do this, we assume these two worst-
case conditions:

• The voltage at the NAC terminals is the minimum provided
by the power supply

• The notification appliances are clustered at the end of the
NAC cable

Other, more detailed methods that distribute the appliance load
along the NAC cable may indicate that longer cable runs are
possible.

What you’ll need

Appliance and cable values

Whether you use the worksheet method or the equation method,
you’ll need to know:

• The minimum operating voltage required for the appliances

• The maximum operating current drawn by each appliance

• The resistance per unit length of the wire used ( /ft)

This information can be found on the appliance installation
sheets, and on the cable specification sheet.

Power supply values

For either method, you’ll need some fixed or calculated
operating values for your specific power supply. The fixed
values are:

• Maximum voltage = 27.4 V
• Rated voltage = 20.4 V
• Load factor = 0.37 V/A
• Power type = DC
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The maximum voltage is the highest voltage measured at the
NAC terminals. This value is not used in the calculations, but is
given so you can ensure appliance compatibility.

The rated voltage is the theoretical operating minimum for the
power supply, and is calculated as 85% of 24 volts.

The load factor is a measure of how the power supply voltage
reacts when a load is applied. The load factor measures the
voltage drop per ampere of current drawn by the load.

The power type reflects the type of power supplied to the NAC
terminals at minimum voltage. The current draw of notification
appliances can vary substantially with the type of power
supplied: full-wave rectified (Vfwr) or direct current (Vdc). It is
important to know the power type at minimum terminal voltage.

You’ll need to calculate the following values relating to your
power supply and to the NAC circuit current. These are:

• Minimum voltage
• Voltage drop

The minimum voltage is the lowest voltage measured at the NAC
terminals when the power supply is under the maximum load for
that circuit (i.e. for the appliances that constitute the NAC.)

The voltage drop is the difference between the minimum voltage
and 16 V. This value is for use with the worksheet only.
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Worksheet method
Use this worksheet to determine the maximum cable length of a
notification appliance circuit for a given number of appliances.

Use this worksheet only if all the appliances are regulated. That
is, they must have a minimum operating voltage of 16 V.

Worksheet 1: NAC cable length

  NAC1 NAC2 NAC3 NAC4

Total operating current [1] A

Load factor × 0.37 0.37 0.37 0.37 V/A

Load voltage drop = V

Rated voltage 20.4 20.4 20.4 20.4 V

Load voltage drop V

Minimum voltage = V

Regulated appliance voltage 16.0 16.0 16.0 16.0 V

Voltage drop [2] = V

Total operating current A

Maximum resistance =

Wire resistance ( /ft) [3]

Maximum wire length = ft

2 2 2 2

Maximum cable length = ft

[1] Total of the maximum operating currents for all appliances as specified for DC power. See
the appliance installation sheets for operating currents.

[2] This voltage drop is valid for regulated notification appliances only. For unregulated
appliances, see “Equation method,” later in this topic.

[3] Use the manufacturer’s published wire resistance expressed in ohms per foot. For typical
values, see Table 4, later in this topic.
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Equation method

Appliance operating voltage and current

Regulated notification appliances have an operating range from
16 V to 33 V. Use 16 V as the minimum appliance voltage when
using regulated notification appliances.

When using unregulated notification appliances, refer to the
installation sheets to determine the minimum appliance voltage
required.

What if there are different types of appliances in the NAC, and
each type has a different minimum operating voltage? In this
case, use the highest minimum voltage required by any
appliance.

The total current requirement for the appliances will be the sum
of the individual maximum currents drawn by each appliance
when using DC power. Use the maximum current for the
appliance over the 16 V to 33 V range.

If all appliances draw the same maximum current, the total
current is the maximum current multiplied by the number of
appliances. If different appliance types have different maximum
currents, the total current is the sum of the maximum current for
each appliance type multiplied by the number of appliances of
that type.

Wire resistance

Typical wire resistances are shown in the following table.

Table 4: Typical wire resistances

Wire
gauge
(AWG)

Resistance
1 strand uncoated
copper

Resistance
7 strand uncoated
copper

 per foot  per meter  per foot  per meter

12 0.00193 0.00633 0.00198 0.00649

14 0.00307 0.01007 0.00314 0.01030

16 0.00489 0.01604 0.00499 0.01637

18 0.00777 0.02549 0.00795 0.02608

When performing these calculations, always refer to the actual
cable supplier documentation and use the actual /ft (or /m)
for the cable being used.
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Calculating cable length

To calculate the maximum NAC cable length:

1. Calculate the total current (Itot) as the sum of the maximum
operating currents for all the appliances.

Itot = Ia

Where:
Ia = appliance maximum current

See the appliance installation sheets for Ia. Remember to use
the maximum operating current specified for DC power.

2. Calculate the minimum voltage (Vm).

Vm = Vr  (Itot × K)

Where:
Vr = rated voltage
Itot = total current (from above)
K = load factor

For the power supply, Vr is 20.4 V and K is 0.37 V/A.

3. Calculate the allowable voltage drop (Vd) between the
power supply and the appliances.

Vd = Vm  Va

Where:
Vm = minimum voltage (from above)
Va = appliance minimum voltage

For regulated notification appliances, Va is 16 V. For
unregulated notification appliances, Va is the lowest
operating voltage specified on the appliance installation
sheet.

4. Calculate the maximum resistance (Rmax) the wire can
have.

Rmax = Vd / Itot

Where:
Vd = voltage drop
Itot = total current

5. Calculate the maximum length of the cable (Lc), based on
the maximum resistance allowed, the resistance of the wire,
and the number of wires in the cable (two).

Lc = (Rmax / Rw) / 2

Where:
Rmax = maximum resistance
Rw = wire resistance factor
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Example: You’re using regulated notification appliances.
Assume that the maximum operating current for each appliance
is 100 mA for DC power, and that 20 appliances will be placed
on the NAC. The cable is 12 AWG wire, and the manufacturer
specifies a wire resistance factor of 0.002 /ft.

Itot = Ia
 = 20 × 0.1 A
 = 2 A

Vm = Vr  (Itot × K)
 = 20.4 V  (2 A × 0.37 V/A)
 = 20.4 V  0.74 V
 = 19.66 V

Vd = Vm  Va
 = 19.66 V  16.0 V
 = 3.66 V

Rmax = Vd / Itot
 = 3.66 V / 2.0 A
 = 1.83

Lc = (Rmax / Rw) / 2
 = (1.83  / 0.002 /ft) / 2
 = (915 ft) / 2
 = 457.5 ft

So the maximum wire run for this NAC would be 457 ft
(rounding down for safety).
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25 or 70 Vrms NAC wire length
The maximum allowable wire length is the farthest distance that
a pair of wires can extend from the amplifier to the last speaker
on the notification appliance circuit without losing more than 0.5
dB of signal. Calculating the maximum allowable wire length
using this method ensures that each speaker operates at its full
potential.

Several factors influence the maximum allowable wire length:

• Wire size
• Output signal level of the amplifier driving the circuit
• Number of speakers installed on the circuit

To calculate the maximum allowable wire length for a 0.5 dB
loss, use the following formula:

Max length =
Wire resistance X Circuit load

59.25 X Amplifier output 2

where:

• Amplifier output is the signal level in Vrms supplied by the
amplifier driving the circuit

• Circuit load is the total watts required by the audio circuit

• Wire resistance is the resistance rating of the wire per 1000
ft pair, see Table B-5.

For example, the maximum allowable wire length for an audio
circuit consisting of a 30 W, 25 Vrms amplifier driving thirty
1-watt speakers, using 18-guage wire would be 95 ft.

94.95 =
13 X 30

59.25 X 252

Table B-5: Wire resistance ratings

Wire Size Resistance per 1,000 ft pair
(ohms)

18 AWG (0.75 sq mm) 13.0

16 AWG (1.0 sq mm) 8.0

14 AWG (1.50 sq mm) 5.2

12 AWG (2.5 sq mm) 3.2

Table B-6 and Table B-7 give the maximum allowable wire
lengths for various wire sizes and loads. Use Table B-6 when
designing circuits for amplifiers set for 25 Vrms output. Use
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Table B-7 when designing circuits for amplifiers set for a 70
Vrms output.

Table B-6: Maximum allowable length at 25 Vrms, 0.5 dB loss

Circuit load requirement

15 W 20 W 30 W 40 W 95 W 120 WWire size
ft  m  ft  m  ft  m  ft  m  ft  m  ft  m

18 AWG
(0.75 sq mm)

190 58 142 43 95 29 71 22 Over max
current limit

Over max
current limit

16 AWG
(1.0 sq mm)

309 94 231 70 154 47 116 35 48.7 15 39 12

14 AWG
(1.5 sq mm)

475 145 356 109 237 72 178 54 75 23 59 18

12 AWG
(2.5 sq mm)

772 235 579 176 386 118 289 88 121.8 37 96 29

Table B-7: Maximum allowable length at 70 Vrms, 0.5 dB loss

Circuit load requirement

15 W 20 W 30 W 40 W 95 W 120 WWire size
ft  m  ft  m  ft  m  ft  m  ft  m  ft  m

18 AWG
(0.75 sq mm)

1489 454 1117 340 744 227 558 170 235 72 186 57

16 AWG
(1.0 sq mm)

2420 738 1815 553 1210 369 907 276 382 116 302 92

14 AWG
(1.5 sq mm)

3722 1134 2792 851 1861 567 1396 426 588.7 180 465 142

12 AWG
(2.5 sq mm)

6049 1844 4537 1383 3024 922 2268 691 955 291 756 230
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Addressable analog circuit wire length
Table B-8 lists the maximum wire distances allowed for
Addressable Analog circuits.
Notes

Maximum wire resistance cannot exceed 50 ohms.

Maximum wire capacitance cannot exceed 0.05 microfarads.

Table B-8: Maximum allowable wire distance for Addressable Analog circuits

  Twisted,
non-shielded

Twisted,
shielded

Non-twisted,
non-shielded

Wire
gauge

Max loop
Capacitance

ft m ft m ft m

0.01 F 4000 1219 1724 525 5000 1524

0.02 F 8000 2438 3448 1051 10000 3048

18 0.03 F 12000 3658 5172 1576 15000 4572

0.04 F 16000 4877 6896 2102 20000 6096

0.05 F 20000 6096 8620 2627 25000 7620

0.01 F 2777 846 1219 372 5000 1524

0.02 F 5555 1693 2439 743 10000 3048

16 0.03 F 8333 2540 3658 1115 15000 4572

0.04 F 11111 3387 4878 1487 20000 6096

0.05 F 13888 4233 6097 1858 25000 7620

0.01 F 2631 802 1190 363 5000 1524

0.02 F 5263 1604 2380 725 10000 3048

14 0.03 F 7894 2406 3571 1088 15000 4572

0.04 F 10526 3208 4761 1451 20000 6096

0.05 F 13157 4010 5952 1814 25000 7620
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Cabinet battery
Use the following method to calculate the minimum ampere-
hour capacity of a battery required in order to operate a panel in
the absence of AC power. Battery calculations must be
performed separately for each cabinet in the system.

Determine the total amount of current in milliamps required by
all of the components that derive power from the battery while
the panel is in standby mode. Multiply the total amount of
standby current by the number of hours that the panel is required
to operate in standby mode while on battery power.

Determine the total amount of current in milliamps required by
all of the components that derive power from the battery while
the panel is in alarm mode. Multiply the total amount of alarm
current by the number of minutes that the panel is required to
operate in alarm mode while on battery power. Divide the result
by 60 to convert minutes to hours.

Add the total amount of standby current and the total amount of
alarm current then divide the result by 1000 to convert to
ampere-hours. Multiply this number by 1.2 to add a 20% safety
factor to the calculations.

EST3 is UL Listed for battery operation durations as follows:

• Standby: 60 hours max.

• Alarm: 30 minutes max.
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SAC bus power
This topic provides information to help you determine whether:

A power supply must be added to the SAC bus

Adequate voltage will be available to CRCs and KPDISPs on the
SAC bus

The standby battery in each CRC is properly sized

Determining the need for a remote power supply
The need for additional power is dictated by the current drawn
by the devices on the SAC bus. Each 3-PPS/M can supply a total
of 7 A through two 3.5 A outputs. Each SAC line can therefore
draw a maximum of 3.5 A. This consists of the current drawn by
the CRCs and KPDISPs plus any readers, strikes, or maglocks.

If the load on the 3-PPS/M supply is greater than 3.5 A, you’ll
need to split the devices over two SAC busses, or add a remote
power supply.

To determine the total load on the 3-PPS/M:

1. Complete Form A (below) to calculate the system alarm and
standby load current.

2. Total the columns to determine the Total Alarm Load and
Total Amp Hours. These two totals will be used in later
calculations.

3. If the Total Alarm Load is greater than 3.5 A, the devices
must be divided between two SAC busses, each with a
separate supply—OR—a remote power supply must be
installed.
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Form A: 3-SAC alarm and standby load

Device Qty Alarm
current
(mA)

Total alarm
current
(mA)

Standby
current
(mA)

Total
standby
current
(mA)

Standby
time
(Hours)

Amp
hours
(mAH)

KPDISP  100  35

CRC  950  940

CR-5355  72  70

CR-5365  31  25

CR-5395  24  20

CR-6005  20  20

Reader sounder  8  0

CRCSND  8  0

Strike rating

 100 mA @ 12 V  33 0

 150 mA @ 12 V  40 0

 200 mA @ 12 V  42 0

 250 mA @ 12 V  47 0

 300 mA @ 12 V  51 0

 35 mA @ 12 V  55 0

 400 mA @ 12 V  58 0

 450 mA @ 12 V  63 0

 500 mA @ 12 V  65 0

Maglock rating

100 mA @ 12 V  80 80

 150 mA @ 12 V  126 126

 200 mA @ 12 V  156 156

 250 mA @ 12 V  187 187

 300 mA @ 12 V  233 233

 350 mA @ 12 V  283 283

 400 mA @ 12 V  376 376

 450 mA @ 12 V  436 436

 500 mA @ 12 V  470 470

Total alarm load (must be < 3.5 A) Total amp hours (Battery)

Note: Standby time = length of time that the device will draw standby current from battery. There
is no minimum standby time for access control.
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Providing adequate voltage for devices
To determine whether each CRC and KPDISP will have
adequate input voltage, calculate the voltage drops along the
SAC bus. Voltage drops can be estimated or actual.

Estimated voltage drop

To estimate the voltage drop use Table B-9 and Table B-10,
which show the maximum wire length for a given number of
doors at a given current load. The tables assume even spacing
between the doors and an equal load at each door.

1. First, determine the load per door by adding the alarm
currents of the CRC, door lock, card reader, and sounder.

2. Determine the number of doors you need to secure. Find the
number of doors Table B-9 then search across that row for
the column with the current you calculated in step 1.

3. The intersection gives the maximum distance from the
3-PPS/M or remote power supply to the last door.

4. If the distance to the last door in your installation is less than
this distance no further calculations are needed.

5. If the distance to the last door in you installation is greater
than this distance check Table B-10 using steps 1 through 4.

6. If changing the gauge of the wire does not work, you must
run a second power line, or divide the SAC bus and add a
remote power supply. In either case, recheck your estimates.

For example: You are putting a CRC, a strike rated at 250 mA @
12 Vdc, a CR-5395 and a CRCSND at 8 doors. The furthest door
is 500 feet from the control.

Using step 1 above, you determine that the total alarm current for
this door is 149 mA. In Table B-9 (for 16 AWG), find 8 in the
Doors column, go across this row to the 150 mA column. The
intersection shows a maximum length of 584 feet. Since the
distance from the control panel to the last door is less than 584
feet, no further calculations are needed.

Actual voltage drop

To calculate the actual voltage drop based on the actual load for
each device and the actual distance between each device, follow
these steps:

1. Start the EST3 System Builder and select the 16 AWG check
box.

2. Enter the actual alarm load for the first device and the
distance from the control panel to that device. The system
will calculate the voltage drop and indicate whether it is OK
to continue.
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3. Continue by adding the actual alarm load and the distance
from the previous device for each device on the SAC bus.

4. If you successfully enter all devices with no error messages,
no further calculations are required. The panel supply will be
adequate and each device will receive sufficient voltage.

5. If an error message occurs, you have the following options:

Repeat the process using 14 AWG in step 1
Run a second power supply line
Divide the SAC bus and add a remote power supply

SAC bus wire length tables

Table B-9: SAC bus wire length for number of doors vs. current loads using 16 AWG wire

 Load (mA)

Doors 70 100 150 200 250 300 350 400 450 500 550 600 650

1 4000 4000 2650 2000 1600 1300 1140 1000 885 800 720 665 616

2 3800 2660 1776 1300 1060 880 760 666 594 532 484 444 410

3 2850 1950 1320 990 780 660 570 498 444 399 363 333 306

4 2240 1600 1040 800 624 520 452 400 355 320 288 266 244

5 1875 1350 885 650 525 435 375 333 296 266 242 222 205

6 1620 1140 756 558 450 378 324 286 254 228 207 190 X

7 1400 980 665 497 392 329 285 250 222 199 X X X

8 1240 880 584 440 352 288 253 222 197 X X X X

9 1125 810 522 396 315 261 228 200 X X X X X

10 1030 730 480 360 290 240 207 X X X X X X

11 946 660 440 330 264 220 X X X X X X X

12 876 600 408 300 240 X X X X X X X X

13 806 559 377 273 X X X X X X X X X

14 756 518 350 X X X X X X X X X X

15 705 495 330 X X X X X X X X X X

16 672 464 304 X X X X X X X X X X

17 629 442 X X X X X X X X X X X

18 576 414 X X X X X X X X X X X

19 570 399 X X X X X X X X X X X

20 540 380 X X X X X X X X X X X

Note: All distance measurements given in feet. X means that the 3-PPS/M will not support these
devices at any distance.
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Table B-10: SAC bus wire length for number of doors vs. current loads using 14 AWG wire

 Load (mA)
Doors 70 100 150 200 250 300 350 400 450 500 550 600 650

1 4000 4000 4000 3000 2400 2000 1750 1500 1360 1200 1100 1000 940

2 4000 4000 2700 2000 1600 1360 1160 1000 900 800 740 680 620

3 4000 3000 2040 1500 1200 1020 870 750 660 600 555 510 471

4 3480 2400 1600 1200 960 800 700 600 544 480 436 400 376

5 2900 2000 1365 1000 800 675 575 500 455 405 365 335 315

6 2460 1710 1140 870 690 582 492 438 390 348 312 X X

7 2170 1505 1015 756 602 511 434 378 336 301 X X X

8 1920 1360 904 680 544 448 384 336 X X X X X

9 1710 1215 810 612 477 405 351 X X X X X X

10 1550 1100 740 550 440 370 310 X X X X X X

11 1430 1012 682 506 407 341 X X X X X X X

12 1344 936 624 468 372 X X X X X X X X

13 1248 858 585 429 351 X X X X X X X X

14 1162 812 532 406 322 X X X X X X X X

15 1095 750 510 375 X X X X X X X X X

16 1024 720 480 352 X X X X X X X X X

17 969 680 442 340 X X X X X X X X X

18 918 630 414 X X X X X X X X X X

19 874 608 399 X X X X X X X X X X

20 820 580 380 X X X X X X X X X X

Note: All distance measurements given in feet. X means that the 3-PPS/M will not support these
devices at any distance.
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CPU memory
Use the CPU memory calculation worksheet, Table B-11, to
determine if a CPU requires additional memory. Each line in the
worksheet is a system variable and is referenced by a line
identification (ID) letter. The line IDs also appear in the formula
column. The result of solving a formula is then placed in the
“Results” column.

Enter the values for each variable in the “#” column on the
line.

Replace the variables in the formula by the value entered in
“#” column having the same letter as the formula.

Calculate the formula and put the results in the “Results”
column.
Determine the memory size required as indicated at the

of the worksheet.

Note: The Systems Definition Utility will prevent you from
downloading if the compiled project database exceeds the
amount of memory on the CPU.
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Table B-11: CPU memory calculation worksheet

Line Variable # Formula Result

A Base usage N/A N/A 70,000

B Label usage N/A 48+(22 x (H+K+L+N+Q+S+T))

C Average number of characters in a
message

 Between 0 and 42

D Average number of characters in a
rule

 Between 4 and 10 per controlled
output

E Number of routing definitions  2 + (E x 8)

F Number of rail modules other than
Signature controller modules

 F x 916

G Number of Signature controller
modules

 G x 1,776

H Number of zones  H x (22 + C + (J x 4) + (D x 2))

J Average number of devices in typical
zone

 N/A

K Number of Service groups  K x (14 x C + (2 x D))

L Number of AND groups  L x (22 + C + (D x 2) + (M x 4))

M Average number of devices in AND
Group

 N/A

N Number of Matrix groups  N x (22 + C + (2 x D) + (4 x P))

P Average number of devices in a
Matrix Group

 N/A

S Number of time controls  S x ((26 + C) + (2 x D) + 14))

T Number of Guard Patrols  T x (22 + C + (V x 4) + (U x 4))

U Number of Guard Patrol routes  N/A

V Number of Guard Patrol stations  N/A

W Number of physical devices  W x (46 + C + (Y x 4) + (2 x D) + 8)

Y Average number of Logics per device  N/A

Z Sum of Results Lines A to Y  A+B+C+D+E+F+G+H+J+K+L+M+N+
P+S+T+U+V+W+Y

If result on line Z is less than 262,144, no additional memory is required.

If result on line Z is greater than 500,000 then enter the job in 3-SDU to determine the exact size
requirement (size of CABxx.bin file).

If result on line Z is still greater than 500,000 reduce the number of points on the panel, for example, by
splitting the panel into two panels.
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Fiber optic cable worksheet
The fiber optic cable worksheet should be used to verify that the
light attenuation factors do not exceed the fiber optic budget for
any fiber optic cable segment.
Notes

The contractor installing the fiber optic cable provides items A,
B, and D.

Fiber optic budget must be greater than the total link loss (F).

Table B-12: Fiber Optic Cable Worksheet
Link Name A

Cable loss
per unit
distance
[ ] dB/Ft
[ ] dB/Km
[ ] dB/Mi

B
Distance
[ ] Feet
[ ] Km
[ ] Miles

C
Cable Loss

A x B

D
Number of
Splices

E
Contingency
Splices

F
Total Link Loss
(dB)

C+2[D+E]
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Appendix C
 Listing requirements

Summary

This appendix describes the requirements your EST3 system
must meet in order to conform to UL or ULC listings.

Content

NFPA standards • C.2
Minimum requirements for UL security applications • C.3

Local mercantile premises • C.3
Police station connection using a 3-MODCOM or
FireWorks • C.3
Central station connection using FireWorks • C.4
Central station with local bell timeout using a

MODCOM • C.5
Central station using a 3-MODCOM • C.6
Proprietary using 3-MODCOM or FireWorks • C.7
Proprietary with standard line security • C.7
Access control • C.8
Holdup alarm • C.8

UL and ULC requirements • C.10
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NFPA standards
EST3 meets the requirements of NFPA 72 for Local, Auxiliary,
Remote Station, Proprietary, and Emergency Voice/Alarm fire
systems.
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Minimum requirements for UL security applications

Local mercantile premises
Standard: UL 609

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
 —or—
 KPDISP Keypad Display
• 3-SAC Security Access Module
• Signature Controller Module
• Listed bell and bell housing: Ademco model AB12M Bell in

Box
• 24DC12 12 Vdc Voltage Regulator with Security Bell

Interface
• 3-IDC8/4 Traditional Zone I/O Module
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• Bell test must be included in system programming, if not a
built-in feature of the software

• System must be programmed for a minimum of 15 minutes
bell ring on alarm

• System must be programmed to indicate bell timeout with an
LED

• System power supply, bell power supply (24DC12), and bell
monitoring module (IDC8/4), must all be inside the ATCK
Attack Kit protected cabinet

Police station connection using a 3-MODCOM or
FireWorks
Standard: UL 365

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
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• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
 —or—
 KPDISP Keypad Display
• 3-MODCOM Modem Communication Module
 —or—
 FireWorks
• 3-SAC Security Access Module
• Signature Controller Modules
• Listed bell and bell housing: Ademco model AB12M Bell in

Box
• 24DC12 12 Vdc Voltage Regulator with Security Bell

Interface
• 3-IDC8/4 Traditional Zone I/O Module
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• System must be programmed for a minimum of 15 minutes
bell ring on alarm

• System must be programmed to indicate bell timeout with an
LED

• System power supply, bell power supply (24DC12), and bell
monitoring module (IDC8/4), must all be inside the ATCK
Attack Kit protected cabinet

• Systems using a 3-MODCOM must be configured using two
phone lines with line-cut detection
—or—
a single line with 24-hour test

• System must be programmed to provide closing
confirmation (ring-back) at the arming station

Central station connection using FireWorks
Standard: UL 1610

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
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 —or—
 KPDISP Keypad Display
• FireWorks
• 3-SAC Security Access Module
• Signature Controller Modules
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• System must be connected to a FireWorks workstation

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• System must be programmed to transmit opening and
closing messages to the central monitoring station

• System must be programmed to provide closing
confirmation (ring-back) at the arming station

Central station with local bell timeout using a
MODCOM

Standard: UL 1610

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
 —or—
 KPDISP Keypad Display
• 3-MODCOM Modem Communication Module
• 3-SAC Security Access Module
• Signature Controller Module
• Listed bell and bell housing: Ademco model AB12M Bell in

Box
• 24DC12 12 Vdc Voltage Regulator with Security Bell

Interface
• 3-IDC8/4 Traditional Zone I/O Module
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds
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• System must be programmed for a minimum of 15 minutes
bell ring on alarm

• System must be programmed to indicate bell timeout with an
LED

• System power supply, bell power supply (24DC12), and bell
monitoring module (IDC8/4), must all be inside the ATCK
Attack Kit protected cabinet

• System must be programmed to transmit opening and
closing messages to the central monitoring station

• System must be configured using two phone lines with line-
cut detection or a single line with 24-hour test

• System must be programmed to provide closing
confirmation (ring-back) at the arming station

Central station using a 3-MODCOM
Standard: UL 1610

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
 —or—
 KPDISP Keypad Display
• 3-MODCOM Modem Communication Module
• 3-SAC Security Access Module
• Signature Controller Modules
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• System must be programmed to transmit opening and
closing messages to the central monitoring station

• System must be configured using two phone lines with line-
cut detection
—or—
3-RCC7 a single line with 24-hour test

• System must be programmed to provide closing
confirmation (ring-back) at the arming station
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Proprietary using 3-MODCOM or FireWorks
Standard: UL 1076

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
 —or—
 KPDISPKeypad Display
• 3-MODCOM Modem Communication Module
 —or—
 FireWorks
• 3-SAC Security Access Module
• Signature Controller Modules
• SIGA-MD Motion Detector
• SIGA-SEC2 Security Loop Module

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• Systems using a 3-MODCOM must be configured using two
phone lines with line-cut detection
—or—
a single line with 24-hour test

• System must be programmed to provide closing
confirmation (ring-back) at the arming station

Proprietary with standard line security
Standard: UL 1076

Minimum hardware:

• 3-CAB5, 3-CAB7, 3-CAB14, 3-CAB21, 3-RCC7, 3-RCC14,
or 3-RCC21 with 3-CHAS7

• 3-TAMP, 3-TAMP5, or 3-TAMPRCC Cabinet Tamper
Switch

• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• 3-IDC8/4
 —or—
 3-SSDC(1) or 3-SDDC(1) with SIGA-CT1, SIGA-CT2, or

SIGA-UM
• 3-RS485A, 3-RS485B, or 3-RS485R

Additional requirements:
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• Standard line security is for stand-alone or networked EST3
systems only

Access control
Standard: UL 294

Minimum hardware:

• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
• 3-SAC Security Access Module
• CRC or CRCXM Card Reader Controller

Note: The CRC or CRCXM Card Reader Controller is fully
functional and does not require a supportive PC for access
decisions. Refer to the CRC and CRCXM - Card Reader
Controller Installation Sheet.

Holdup alarm
Standard: UL 636

Minimum hardware:

• 3-RCC7 Remote Closet Cabinet
• ATCK Attack Kit
• 3-TAMPRCC Cabinet Tamper Switch
• Central Processor Unit (CPU)
• 3-PPS/M Primary Power Supply
• Main LCD Display (LCD)
• 3-MODCOM Modem Communication Module
 —or—
 FireWorks
• 3-IDC8/4 Traditional Zone I/O Module

—or—
Signature Controller Module
—plus—
SIGA-CT1, SIGA-CT2, or SIGA-UM module

• Listed compatible holdup IDC devices

Additional requirements:

• Standby power must provide 24 hours of standby with 15
minutes of alarm

• Maximum entry or exit delay must be 60 seconds

• Systems using a 3-MODCOM must be configured using two
phone lines with line-cut detection
—or—
a single line with 24-hour test

• IDC8/4 devices must be configured as a security zone (in the
SDU, Hard Zone Type = SECURITY)
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• Signature modules must be configured as security devices
(in 3-SDU, Device Type = Active Latching > Security)

• IDC8/4 devices must be configured so Routing Label and
Alternate Routing Label are set to No_Cabinets (that is, the
holdup event messages must not be displayed on any panel
or other annunciator device)

• The system must be programmed so that all local outputs are
suppressed.

• SIGA-CT1, SIGA-CT2, and SIGA-UM module loops used
for holdup must be configured so Routing Label and
Alternate Routing Label are set to No_Cabinets (that is, the
holdup event messages must not be displayed on any panel
or other annunciator device)

• The central monitoring station or FireWorks workstation
must manned on a 24-hour basis

The following material is extracted from UL 636, Section 86. It
applies to Holdup alarm applications.

86 Types of Remote Stations

86.1 A holdup alarm signal shall be transmitted to one of the
following remote stations:

a) Direct to a constantly manned police department equipped for
broadcasting radio calls to cruising squad cars or to a central
station or residential monitoring station with facilities for
relaying calls to a police department with such broadcasting
facilities. The central station shall comply with the Standard for
Central-Station Burglar Alarm Systems, UL 611, or the Standard
for Central-Stations for Watchman, Fire Alarm and Supervisory
Services, UL 827. The residential monitoring station shall
comply with UL 611, UL 827, or both.

b) Two or more private stations in places of business constantly
open during the day, located within 500 feet (152 m) of the
protected premises and commanding all public approaches to the
premises.
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UL and ULC requirements
The following table describes the requirements your system must
meet in order to conform to UL or ULC.

UL ULC Requirement

X  Partitioned security systems with central monitoring station reporting

A partition that contains an EST3 panel equipped with a 3-MODCOM and local
bell must be armed 24 hours a day, and have limited, high-level access.

When FireWorks is used as the central monitoring station, the EST3 panel to
which it connects must be in a partition that is armed 24 hours a day, and has
limited, high-level access.

Closing confirmation (ring back) must be provided at all arming stations. Use of
multiple sounders or bells is acceptable.

X X Partitioned security systems using local bells

A local bell must be positioned where it can be heard at each arming station.
Use of multiple bells is acceptable.

The system must be programmed to sound the bell for a minimum of 15 minutes
on alarm. If the bell stops sounding after 15 minutes (timeout), the system must
be programmed to light an LED to indicate bell timeout.

When using a 24DC12 module to power the bell, that module must be installed
in an EST3 cabinet that has a 3-TAMPRCC Cabinet Tamper Switch and an
ATCK Attack Kit.

X X Partitioned security systems for certification

All partitions in a certificated partitioned access control or security system must
be under the control of a single company.

In a certificated system, each separately owned business must have its own
security system.

X X Security systems

All security systems must specify a master arming station which receives all
security event messages. Alternately, the system may be configured so that all
messages are routed to all keypads.

All cabinets in a system that includes security functionality must include tamper
switches.

On activation, all security points must generate an appropriate output device
response. The SDU cannot guarantee correlation between security input
devices and output devices. The system programmer must ensure that all points
are accounted for. When the system includes a bell, you should create a general
rule to sound the bell on activation of any security device.

X X Panel programming

Fire and security functionality cannot be programmed into a control panel from a
remote location. You must perform all panel programming on site.
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 Glossary

A device or zone An alarm device or zone

ACDB Access Control Database program. Software that lets end users
create and maintain an access control database. The program
communicates with the system either by direct RS-232
connection, or by telephone lines to a 3-MODCOM.

activate To turn on or energize. Pertains to outputs (including logical
outputs).

address A number used to uniquely identify a device, output, panel, etc.
within an EST3 system

alarm The state of a fire alarm initiating device that has detected a
smoke or fire condition. The state of a security device that has
been triggered.

alarm silence timer A panel option that automatically silences the notification
appliance circuits (NACs) after a preprogrammed time limit after
the last alarm

alarm silence or reset inhibit
timer

A panel option that prevents anyone from silencing notification
appliance circuits (NACs) or resetting the panel for a
programmed period after the last alarm

AND statement A system input that activates when ALL the input conditions as
indicated in its AND statement list, are active

audible circuit A notification appliance circuit that is turned OFF when the
Alarm Silence switch is pressed.

change of state Occurs whenever an input zone or device changes from a
restored to an active condition, or from the active condition
back to the restored condition

Class A IDC A circuit, connected directly to initiating devices, that signals a
trouble condition upon an open condition on the circuit. All
devices wired on the circuit to continue to operate in the event
of a single open. Similar to Style D & E integrity monitoring.

Class A NAC A circuit, connected directly to notification appliances, that
signals a trouble condition upon an open or shorted condition
on the circuit. All appliances wired on the circuit to continue to
operate in the event of a single open. Similar to Style Z integrity
monitoring.

Class B IDC A circuit, connected directly to initiating devices, that signals a
trouble condition upon an open condition on the circuit. All
devices wired on the circuit to continue to operate up to the
location of a break. Similar to Styles A, B, C, & D integrity
monitoring.
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Class B NAC A circuit, connected directly to notification appliances, that
signals a trouble condition upon an open or shorted condition
on the circuit. All appliances wired on the circuit to continue to
operate up to the location of a break. Similar to Styles W, X, &
Y integrity monitoring.

CMS Central monitoring station

coder A device that provides interruption of power to audible devices
at a predetermined rate or sequence

command list A predefined list of SDU commands. You can activate a
command list from a rule, from another command list, or from
an external command and control system.

Users of the ACDB program can specify which command list is
executed for an access control event. The RPM exports  the
command list names (labels) in the resource profile.

compile To convert data entered during programming into a format used
by the fire alarm control panel

CRC Card Reader Controller

DACT Digital alarm communicator transmitter. A system component
which transmits digital alarm, supervisory, and trouble signals
to a central monitoring station (CMS) over dial-up telephone
lines. The 3-MODCOM is a DACT.

database User-defined, permanently stored, system parameters
containing system zone definitions, device types, responses,
messages, etc.

device Any Signature Series detector or module

device address A number that uniquely identifies a detector or module on a
Signature data circuit

dialer See DACT

disable Prevent an input, output, or system feature from functioning

download To send a compiled project database from your PC to the
system control panel.

EEPROM Electrically erasable programmable read-only memory.
Nonvolatile memory containing the system database.

enable Permit an input, output, or system feature to function.

EPROM Erasable programmable read-only memory. Nonvolatile
memory containing the operating system. EPROM is erasable
only by ultraviolet light.

external command port An RS-232 connection which permits the CPU module to be
connected to a remotely located control system.

fiber optic Communication format that uses light signals carried on glass
fibers to transmit and receive data

flash memory Nonvolatile read-write memory

global domain Features which operate in all network cabinets
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group A collection of Signature devices that is treated as a single
entity for programming purposes. Groups can have messages
and responses over and above the messages and responses of
the individual group members.

group domain Features that operate in a specific group of network cabinets

IDC Initiating device circuit. An input circuit connected directly to any
manual or automatic initiating device, whose normal operation
results in an alarm or supervisory signal indication at the control
panel. The electrical integrity of the circuit is monitored by the
fire alarm system.

input A signal generated by a field device and sent to the control
panel for evaluation and responses as determined by the
system database. Inputs to the system are detectors, modules,
and switches.

KDC Keypad Display Configuration program. Software that lets end
users create and maintain a security database. The program
communicates with the system via 3-MODCOM.

KPDISP Keypad Display

label A unique identifier for an object

listing A printed version of all system configuration data contained in
the panel

local domain Features which operate only within the local cabinet

local system A system which operates according to the provisions of NFPA
72, Chapter 3

logic functions AND and OR statements

M device or zone A monitor device or zone

march time A 50% duty cycle, 120 beats per minute signal pattern

matrix A correlation sheet that indicates the relationship between the
activation of an input and the effect it will have upon all system
outputs

modem Short for modulator/demodulator. A communications device that
enables a computer to transmit information over a standard
telephone line. Sophisticated modems are also capable of such
functions as automatic dialing, answering, and redialing in
addition to transmitting and receiving. The 3-MODCOM
includes a modem.

NAC Notification appliance circuit. A circuit connected directly to
notification appliances. The electrical integrity of the circuit is
monitored by the fire alarm system.

nonsilenceable A notification appliance circuit that remains active after
initiating, independent of the panel’s alarm silence features.
Nonsilenceable NACs are typically used for visual devices.

object Inputs, outputs, and controls which are used as the basis for
creating system rules
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output A signal generated by the system, based upon responses
defined in the system database, and sent to external field
devices. Outputs are LEDs, and modules.

output priority A system of hierarchy that allows or prevents setting or
resetting outputs. Output priorities range from low to high.

personality code A number code used to set the configuration and operation of a
SIGA module. A personality code is either factory installed or
must be downloaded into SIGA modules for proper operation.

power-limited Wiring and equipment that conforms with, and is installed to,
the National Electrical Code, Article 760, power-limited
provisions

proprietary system A system which operates according to the provisions of NFPA
72, Chapter 4-4

pseudo point An input or output point that is not a physical device. Example:
ground fault and communication fault notification.

PSNI Positive, successive, non-interfering code

RAM Random access memory. Volatile memory containing the
system online or active status.

reset An active condition or command used to force an output to its
OFF condition. An output’s OFF state may be in the restored
condition (normal condition, not under the influence of a
response) or the reset condition. An output reset state contains
a priority level.

response A list of outputs or functions that occur as a result of the change
of state of an input.

restore Refers to a condition of an input, where the input is not active. It
also refers to the condition of an output where the output is not
in its SET or RESET condition and does not have a priority
value associated with it.

retard The delay of water flow signals to prevent false alarms due to
fluctuations in water pressure.

riser An electrical path that contains power or signal that is used by
multiple outputs, zones, or circuits.

RS-232 A serial communications format normally used for serial
peripheral devices (i.e., printers) from a computer. RS-232
cables have a maximum length of 50 ft (15.2M).

RS-485 A serial differential communications format used to
communicate between the panel and some remote
annunciators.

rule A logical relationship between objects defined in the network’s
object list. Rule format:[rule label] (input state) (input device
type) ‘input label’ : Output command (output device type)
(priority) ‘output label’ {comments};

S device or zone Supervisory device or zone
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SDU EST3 System Definition Utility program. Software that lets
programmers configure and program an EST3 integrated
system.

sensitivity The relative percent obscuration of a detector

sequence A series of actions separated by time delays

service group A collection of devices that are configured for testing as a group
using the system test function

SIGA An abbreviation for Signature A

Signature data circuit The wiring which connects Signature Series devices to the fire
alarm panel

silenceable Notification appliance circuits that follow the action of the
panel’s alarm silence features. Silenceable NACs are used for
audible devices only.

SPM Strokes per minute

start action An action that is activated upon power-up of the panel and
remains active until manually reset

start sequence A sequence that is begun upon power-up of the panel

supervisory circuit An IDC input circuit used to monitor the status of critical fire
protection equipment, e.g. sprinkler valves

supervisory open (trouble) Condition generated when a supervisory zone is open, in
ground fault, or when a Signature Series device is not
responding to a poll

supervisory short Condition generated when a supervisory zone or device is
shorted.

System Definition Utility A Windows-based program used to enter and modify
information contained in the system

TAP protocol Telocator Alphanumeric Protocol. A communication protocol
that lets the EST3 system transmit text messages to suitably
equipped and supported alphanumeric pagers, via the
3-MODCOMP.

telco Telephone company

temporal pattern A universal 3-pulse evacuation signal meeting the requirements
of NFPA Standard 72, section A-2-4.10(a) and ULC 527

time control An input activated by the time of day or day of the month

verification alarm Upon receipt of an alarm by a smoke detector, verified
detectors attempt to automatically reset. Receipt of a second
alarm within the 60-second confirmation period after the
automatic detector reset period is indicative of a verified alarm.

waterflow device Devices or zones defined as waterflow devices are not
permitted to silence their notification appliances while the alarm
is active
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zone A group of Signature Series detectors and modules which has a
unique zone number and acts as a single entity for
programming purposes, whenever any component of the zone
is activated
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Z
 Index

3
3-AADC1 with IRC-3 • 5.41
3-MODCOM • 3.3, 3.32, 3.34
3-RS232 card • 3.34
3-SAC

description • 3.3
device capacity • 3.3

6
6 Types of Remote Stations • C.9

A
AC power and battery wiring • 5.42
AC power source application • 3.39
AC power supply

elevator control application • 3.23
remote controls application • 3.46

Access control • C.8
access control applications • 3.1
access control system diagram • 3.2
access events

command lists in SDU • 3.15
access levels

visitors • 3.31
ACDB

3-MODCOM receiving function • 3.3
computer location in muster • 3.32
configuring CRC • 3.8
CRCSND configuration • 3.4
description • 3.7
door timers • 3.9
role in a security system • 3.9
transmission methods • 3.7

ACDB operation
common door access • 3.17
delayed egress • 3.20
emergency exit door • 3.25
handicap access door • 3.27
intermittent locks • 3.38
multiple card readers • 3.31
power for intermittent locks • 3.38

adding hardware • 8.6
additional card readers • 3.27
additional power supplies • 3.4, 3.8
Addressable analog

module troubleshooting • 8.75
alarm

sensitivity • 1.26
alert channel • 1.37
all call • 1.35
all call minus • 1.35
alternate alarm sensitivity • 1.27
alternate alarm verification • 1.27
alternate prealarm setting • 1.28
amplifier

backup • 1.8

amplifier • 1.7
amplifier

output wattage • 1.33
amplifier

output voltage • 1.33
amplifier

wiring considerations • 1.34
amplifier

backup • 1.34
amplifier

audio • 4.8
amplifier selection • 1.33
Amplifier Terminal Panel • 4.3, 4.6

installation • 4.13
anti-passback

muster application • 3.11
anti-passback application • 3.11
application descriptions

AC power source • 3.39
anti-passback • 3.11
central monitoring station • 3.14
common door access • 3.16
continuous locks • 3.35
DC power supply • 3.42
delayed egress • 3.18
elevator control • 3.21
emergency exit door • 3.24
handicap access door • 3.26
intermittent locks • 3.37
maglock peripherals • 3.28
multiple card readers • 3.30
muster • 3.32
power for continuous locks • 3.35
power for intermittent locks • 3.37
power from a remote source • 3.42
power from an AC source • 3.39
remote controls • 3.45
remote power source • 3.42
remote power source application • 3.42
two-person rule • 3.47

audio
channels • 1.34
signal priority • 1.10
synchronization • 5.6
zoning • 1.33

audio amplifiers • 8.21
audio source unit • 1.9
automatic door openers • 3.6, 3.26

B
badging in • 3.32
bar code card • 3.30
batteries

compatibility list • 3.5
CRC option • 3.5
description • 3.5
limitations of CRC battery • 3.41

battery calculations • B.20
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booster power supply • 8.9
bypass time

delayed egress application • 3.20
emergency exit door application • 3.25

C
cabinet coverage • 1.29
cable properties • B.3
cables

SAC bus • 3.3
calculating maximum wire capacitance per foot • B.4
capacitance of SAC bus • 3.3
card access equipment • 3.2
card readers

additional • 3.27
anti-passback application • 3.11
definition • 3.6
dual LED control • 3.31, 3.48
handicap access door application • 3.26
two-person rule application • 3.48

central monitoring station application • 3.14
central monitoring stations • 3.3
Central station  connection using FireWorks • C.4
Central station with local bell timeout using a 3-

MODCOM • C.5
Central station via 3-MODCOM • C.6
chain errors • 8.55
chassis

19-inch rack installation • 5.22
circuit common • 3.8, 3.23, 3.44, 3.46
circuit modules

removing or replacing • 8.4
command lists

events with • 3.15
multiple card readers application • 3.31
muster application • 3.34
remote controls application • 3.46
two-person rule application • 3.49

common door access application • 3.16
communication fault • 8.64
compiler errors • 6.4
configuring CRC • 3.8
continuous locks • 3.35
continuous locks application • 3.35
CPU memory calculations • B.26
CRC

battery • 3.5
description • 3.4
input circuits • 3.5
jumpers • 3.8
lock output • 3.7
options • 3.4
output circuits • 3.6
power supply from cabinet • 3.8
resetting • 3.18, 3.19, 3.20

CRCRL • 3.4
CRCSND

delayed egress application • 3.18
description • 3.4
emergency exit door application • 3.24
installation • 3.4

CRCXF • 3.5

D
data network specifications • B.2
DC power supply application • 3.42

delayed egress application • 3.18
delayed egress time • 3.18, 3.19
design considerations

audio applications • 1.33
design considerations

firefighter telephone • 1.42
detector cleaning • 7.10
device sharing • 3.17
device trouble • 8.59
device type

PIR in maglock peripherals • 3.29
device type fault • 8.63
diagnostic tools

addressable analog • 8.70
Signature • 8.51

direct connect to panel • 3.7, 3.32
door ajar sounder • 3.4
door contact

CRC input circuit • 3.5
delayed egress application • 3.19, 3.20
emergency exit door application • 3.24, 3.25

door holders • 3.6
door open timer • 3.9
downloading

problems • 8.6
dual LEDs • 3.6, 3.31, 3.48
dummy loads • 3.23, 3.34

E
elevator control application • 3.21
emergency exit door application • 3.24
emergency exit sounder • 3.4
emergency exit sounder time • 3.20, 3.25
energized system precaution • 5.3
equipment

basic access control system • 3.2
error messages • 8.53
ESD precaution • 5.3
evacuation (EVAC) channel • 1.37
external modem

connecting for the remote diagnostics utility • 5.53

F
feature/function domain • 1.30
fiber optic cable worksheet • B.28
firefighter telephone • 1.15
floor access • 3.21

G
general channel • 1.37
ground fault • 8.64
ground fault detection • 3.8, 3.44, 3.46
ground faults • 8.78

Signature data circuit • 8.39

H
handicap

privileges • 3.26
timers • 3.27

handicap access door application • 3.26
hardware

adding • 8.6
substitution • 8.5

hardware problems • 8.5
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high and low card readers • 3.30
Holdup alarm • C.8

I
input circuits

delayed egress application • 3.20
description • 3.5
dummy loads • 3.23
elevator control application • 3.23
emergency exit door application • 3.24, 3.25

intermittent locks • 3.37
internal fault • 8.63
IRC-3 upgrade • 5.41

J
jumper settings

AC power source • 3.41
continuous locks • 3.36
DC power supply • 3.44
intermittent locks • 3.38
remote power supply • 3.44

jumpers • 3.8

K
keypads

description • 3.6

L
LEDs

dual LED control • 3.31, 3.48
length of SAC bus • 3.3
lobbies • 3.16
Local mercantile premises • C.3
lock circuit dummy loads

elevator control application • 3.23
muster station • 3.34

lock types
intermittent locks • 3.38

locks
CRC output • 3.7
CRCRL and external power supply • 3.4

logged anti-passback • 3.11

M
maglock peripherals application • 3.28
maglocks

code requirements • 3.28
CRC output • 3.7
delayed egress application • 3.19

magnetic stripe access cards • 3.6
maintenance philosophy • 8.3
manual audio zone selection • 1.38
mapping errors • 8.47, 8.52
message counters

Signature • 8.57
messages • 1.39

alarm format • 1.39
alert format • 1.40
automatic • 1.14
default • 1.14

modem transmission • 3.7
motion detectors • 3.5

multiple card readers application • 3.30
multiple tenants • 3.16
muster

3-RS232 card • 3.34
partitions • 3.34
report • 3.32
timed anti-passback • 3.11

muster application • 3.32
muster station

requirements • 3.32, 3.34

N
N.C. contacts • 3.6
N.O. contacts • 3.6
NAC circuit calculations • B.11
NAC synchronization • 5.6
network

applications and design considerations • 1.29
layout • 1.29

network data riser
cable properties • B.3
length • B.3
limits • B.2
specifications • B.2
wire capacitance • B.4

NFPA 101
delayed egress • 3.18
emergency exit door • 3.24

NFPA standards • C.2
notification zones • 5.8

O
open fault • 8.64
output circuits • 3.6

P
page channel • 1.35
page to alert • 1.35
page to evac • 1.35
pager messages • 3.3
panel controller • 8.9
partitions

muster application • 3.34
passive infrared motion detector • 3.28, 3.29
peripherals required for maglocks • 3.28
personality fault • 8.63
PIN schedules • 3.6
Police station connection • C.3
power

elevator control application • 3.23
transformer • 3.5

power for continuous locks application • 3.35
power for intermittent locks application • 3.37
power from a remote source application • 3.42
power from an AC source application • 3.39
power supplies

AC power source • 3.41
circuit common • 3.8, 3.23, 3.44, 3.46
continuous locks application • 3.36
DC power supply • 3.42, 3.44
elevator control application • 3.23
ground fault detection • 3.8
intermittent locks application • 3.38
jumper settings • 3.8
panel • 3.8

Page 545 of 1859

O & M Manual TRAIN - 545



Index

Z.4 EST3 Installation and Service Manual

power supplies (continued)
power from a remote source • 3.44
power from a remote source application • 3.42
power from an AC source application • 3.39
remote controls • 3.46
remote power source • 3.44
transformer • 3.8
transformer source • 3.41

power wiring • 5.42
power-up procedure • 6.3
prealarm

setting • 1.27
preventive maintenance

schedule • 7.3
primary power supply • 8.7
priority

audio channel • 1.34
problem classification • 8.3
Proprietary using 3-MODCOM or FireWorks • C.7
Proprietarywith standard line security • C.7
proximity cards • 3.6
pseudo point descriptions • 8.24

R
rack mounting • 5.22
racks

equipment • 4.3
reader terminal dummy loads • 3.34
recommended spares list • 8.4
record of completion • 6.24
remote controls application • 3.45
remote power source application • 3.42
remote power supply wiring diagram • 3.44
request to exit buttons • 3.5, 3.18, 3.20
requirements for UL security applications • C.3
resetting the CRC • 3.18, 3.25
resistance of SAC bus • 3.3
resource allocation • 3.17
resource profiles • 3.7, 3.17
response lists • 8.56
RPM • 3.7, 3.17

S
SAC bus

3-SAC module • 3.3
description • 3.3
elevator control application wiring • 3.23
EOL resistor • 3.34
wiring • 3.3

SAC bus power calculations • B.21
SDU

configuring CRC • 3.8
CRCSND programming • 3.4
role in a security system • 3.8

second card reader • 3.26
security devices • 3.5
selecting a page destination • 1.35
selective page • 1.35
sensitivity fault • 8.63
sharing devices • 3.17
short fault • 8.64
SIGA-AAxx • 8.21
Signature

detector troubleshooting • 8.60
diagnostic tools • 8.51
module troubleshooting • 8.49, 8.61

Signature (continued)
real time status • 8.65
trouble tables • 8.62

Signature controller module • 3.46
Signature data circuit

basic troubleshooting • 8.37
branch length • B.5
determining total length • B.10
ground faults • 8.39
operation • 8.35
wire length • B.5

Signature relays
elevator control application • 3.21
remote controls application • 3.46

smart cards • 3.6
static-sensitive handling • 8.3
strict anti-passback • 3.11
strikes

description • 3.7
strobe

synchronization • 5.6
substituting hardware • 8.5
substituting known good Signature series devices •

8.41
synchronization of NACs • 5.6
system description • 1.2

T
testing

control and emergency communications • 6.7
initial and reacceptance • 6.6
initiating devices • 6.21
notification appliances • 6.23

timed anti-passback • 3.11
transformers

AC power source application • 3.39
circuit common • 3.8
CRCXF CRC Transformer • 3.5
elevator control application • 3.23
remote controls application • 3.46
wiring diagram • 3.41

trouble and maintenance log • 7.14
trouble registers • 8.59
trouble tables

Signature • 8.62
troubleshooting

wiring problems • 8.77
two-person rule

dual LED control • 3.6
two-person rule application • 3.47

U
UL and ULC requirements • C.10
UL security application requirements • C.3
unexpected fault • 8.63
uninterruptible power supply • 5.48
Universal Riser Supervisory Module • 4.10
unlock timer • 3.9

V
visitor access level • 3.31
visitor and escort

dual LED control • 3.6
multiple card readers application • 3.30
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W
Wiegand pin cards • 3.6
wire length calculations

24 Vdc notification appliance circuits • B.11
25 or 70 Vrms notification appliance circuits • B.17
addressable analog data circuits • B.19
network data riser • B.2, B.3
notification appliance circuits • B.11
Signature data circuits • B.5

wiring
branch speaker circuit • 4.25
card readers • 3.27
circuit common • 3.8, 3.23, 3.44, 3.46
DC power supplies • 3.44
ground fault detection • 3.8, 3.44, 3.46
remote power supplies • 3.44
SAC bus • 3.3
transformers • 3.41

wiring problems • 8.77
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Copyright

Trademarks and
patents

Manufacturer

Certification

FCC compliance Class A:

FDNY

European Union
directives

1999/5/EC (R&TTE directive):

2002/96/EC (WEEE directive):

2006/66/EC (battery directive):

Contact information
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Important information

Limitation of liability

Advisory messages

WARNING:

Caution:

Note:
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Remote Booster Power Supply FCC compliance
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Introduction

Models covered

Catalog number Description

Compatibility

Remote Booster Power Supply
Compatibility List
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Installation procedure checklist
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Getting started

Description
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Component descriptions

Figure 1: Components
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Specifications

Note: Remote Booster
Power Supply Compatibility List

not

sense
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LED indicators

Table 1: LED indicators

LED Color Description

Trouble indicating and reporting
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Installing the enclosure

To surface mount the enclosure:

To semiflush mount the enclosure:

Figure 2: Enclosure dimensions

D1 D2 D3 D4 D5 D6
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Installing option modules in the enclosure

To snap-mount modules on a bracket:

Signature Series Component Installation Manual

Note:

Figure 3: Mounting brackets with an option module

To screw-mount Signature Series modules on a bracket:

Note: MN-NETRLY4
Network Relay Module Installation Sheet

Signature Series Component Installation Manual
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Note:

Figure 4: Inserting the circuit board
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Installing the circuit board in the enclosure

Figure 5: Complete circuit board installation
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Figure 6: Barrel spacer installation

Note:
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Setting the jumpers

NAC Class A or Class B (JP1 and JP2)

Note:

Figure 7: JP1 and JP2

Ground fault enable (JP3)

Enabled:
default

Disabled:
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Figure 8: Ground fault enable

Do not

Battery charging (JP4)

Cut under 10 Ah

Do not cut 10 Ah or over
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UL 864 programming requirements
NOTICE TO USERS, INSTALLERS, AUTHORITIES HAVING JURISDICTION, AND OTHER
INVOLVED PARTIES

Some options were permitted under the previous versions of UL 864 and are
provided to allow for service replacements on those systems.

Programmable feature or
option

Permitted in
UL 864? (Y/N)

Possible settings Settings permitted
in UL 864
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Setting the DIP switches

Note:

Figure 9: Switch settings

Sense 1 and 2 operation (SW1-1 to 3)

Table 2: Switch settings

Operating mode [1] SW1-1 SW1-2 SW1-3

Correlate mode

Page 642 of 1859

O & M Manual TRAIN - 642



Table 3: Sense circuit to NAC correlations

Switch settings Class B Class A

Genesis Master mode

Nondelayed mode

Table 4: Sense circuit to NAC correlations

SW1-3 setting Class B Class A

Synchronization control (SW1-4)

Note:
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Table 5: Switch settings (SW1-4)

Switch setting Operation description

NAC circuit operation (SW1-5 to 8 and SW2-1 to 4)

Table 6: Switch settings (SW1-5 to 8 and SW2-1 to 4)

Operating mode
NAC1
SW1-5 SW1-6

NAC2
SW1-7 SW1-8

NAC3
SW2-1 SW2-2

NAC4
SW2-3 SW2-4

Sense follow mode

Note:
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Continuous mode

Note:

Temporal mode

Note:

Auxiliary
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Genesis mode for continuous NACs (SW2-5)

Table 7: Switch settings (SW2-5)

Switch setting Operation description

AC power loss reporting (SW2-6)

Table 8: Switch settings (SW2-6)

Switch setting Operation description

non-AC

Auxiliary control during AC power loss (SW2-7)

Note:

Table 9: Switch settings (SW2-7)

Switch setting Operation description
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Class A or B NAC configuration (SW2-8)

Note:

Table 10: Switch settings (SW2-8)

Switch setting Operation description
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Wire routing

Figure 10: Wire routing
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Connecting the field wiring

Caution:

AC power wiring

Figure 11: AC power wiring

Battery wiring

Caution:

Notes
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Figure 12: Battery wiring
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NAC Class B wiring

Figure 13: NAC class B wiring

UL listed 15
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NAC Class A wiring

Figure 14: NAC class A wiring
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Sense circuit wiring

Note:

AUX power wiring

Figure 15: Dedicated AUX power

NAC configured as AUX power

Trouble relay wiring with four AUX circuits
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Figure 16: Trouble relay wiring with four AUX circuits

Common trouble relay wiring
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Figure 17: Common trouble relay wiring

Scenario 1: Trouble on any non-AC power fault

Scenario 2: Sense 1 activates all four NAC circuits

Scenario 3: Sense 1 and Sense 2 are operating with multiple CC1 modules
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NAC wiring using CC1(S) modules

Figure 18: Single CC1(S) using the BPS’s 200 mA AUX continuous circuit
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Figure 19: Multiple CC1(S) modules using the BPS’s sense inputs
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Figure 20: Multiple CC1(S) modules using one of the BPS’s NAC/AUX circuits
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Installing the 3-TAMP tamper switch

Note: must

To install the tamper switch:

3-TAMP Installation Sheet

3-TAMP Installation Sheet

Figure 21: Tamper switch installation
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Battery calculation worksheet
Supervisory (AUX1, AUX2, AUX3, AUX4)

200 mA AUX

Alarm (NAC1, NAC2, NAC3, NAC4)
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Notification appliance circuit calculations

Introduction

What you’ll need
Appliance and cable values

Power supply values
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maximum voltage

source voltage

load factor

power type

minimum voltage

voltage drop
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Worksheet method

Worksheet 1: NAC cable length

Maximum cable length
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Equation method
Appliance operating voltage and current

highest

Wire resistance

Table 11: Typical wire resistances

Wire
gauge
(AWG)

Resistance
Solid uncoated copper

Resistance
Stranded uncoated copper

Note:
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Calculating cable length

To calculate the maximum NAC cable length:

Page 668 of 1859

O & M Manual TRAIN - 668



Example:
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Understanding BPS synchronization

Connection of booster power supplies

Figure 22: BPSs connected in parallel with sense circuits
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Synchronization of visible outputs

Figure 23: Synchronization with a one second output activation delay

n

Synchronization of visible and audible outputs
One-second delay of outputs

Note:
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Figure 24: BPSs connected in parallel with sense circuits

n

Four-second delay of outputs (temporal setting)
Note:

Note:

Figure 25: BPSs connected in parallel with sense circuits
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Applications
Disclaimer:

Key

Device labels

Symbol Description

G Note:

BPS modes (controlled by DIP switch)

Notation Description

NAC settings (controlled by DIP switch)

Notation Description
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Genesis circuit notification

Figure 26: Genesis circuit notification

DIP switch settings for this application

Figure 27: Switch settings
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Conventional visible and audible circuit notification

Figure 28: Conventional visible and audible circuit notification

DIP switch settings for this application

Figure 29: Switch settings
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Conventional visible and audible circuit to Genesis
notification

Figure 30: Conventional visible and audible circuit to Genesis notification

DIP switch settings for this application

Figure 31: Switch settings
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Conventional audible or visible circuit to Genesis
notification

Figure 32: Conventional audible or visible circuit to Genesis notification

DIP switch settings for this application

Figure 33: Switch settings
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Genesis visible circuit and conventional audible circuit
to Genesis notification

Figure 34: Genesis visible circuit and conventional audible circuit to Genesis notification

DIP switch settings for this application

Figure 35: Switch settings
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Conventional split mode circuit with fault tolerance
notification

Figure 36: Conventional split mode circuit with fault tolerance notification

DIP switch settings for this application

Figure 37: Switch settings
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Genesis split mode circuit with fault tolerance
notification

Figure 38: Genesis split mode circuit with fault tolerance notification

DIP switch settings for this application

Figure 39: Switch settings
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CDR-3 Coder to Genesis notification

Figure 40: CDR-3 Coder to Genesis notification

DIP switch settings for this application

Figure 41: Switch settings
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CDR-3 Coder to conventional notification

Figure 42: CDR-3 Coder to conventional notification

DIP switch settings for this application

Figure 43: Switch settings
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CDR-3 Coder to Genesis visibles and conventional
audibles

Figure 44: CDR-3 Coder to Genesis visibles and conventional audibles

DIP switch settings for this application

Figure 45: Switch settings

Security
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Figure 46: Security 24 VDC to 12 VDC

DIP switch settings for this application

Figure 47: Switch settings

Access control power supply

Figure 48: Access control power supply
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2 FireWorks System Control Printed Help

System Control Help   6
Access Group Configuration dialog   6
ACDB/FireWorks Interface Configuration dialog   7
Acknowledging events   8
Activating the drill command   8
Assigning a screen layout to an access group   9
Assigning web client permissions to an access group   9
Basic system operation   10
Branching between maps   11
Browser display   11
Button definitions   12
Button definitions   13
Button definitions   14
Button definitions   15
Button definitions   16
Camera display   17
Card information dialog   19
Card information search dialog   19
Change password dialog   19
Changing a password   20
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Changing to a different language   21
Clearing events from the All Events tab   21
Clearing receiver account events   21
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Command status   23
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FireWorks System Control Printed Help 3

Devices in an device icon   37
Diagnostic Status dialog   38
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Welcome to the Help for FireWorks System Control version 1.60. This information is intended to support you
while you use System Control to configure your FireWorks system.

P/N 7350013 • REV 2.0 • ISS 06OCT10

© 2010 UTC Fire & Security. All Rights Reserved.

Use the Access Group Configuration dialog box to define the set of features and functions to which different
types of user have access. For example, the Admin (default) access group grants access to all features and
functions while the No Access (default) access group does not grant access to any features or functions.

 You cannot change or delete default access groups.

Refer to User privileges for details on access privileges for each group.

 A list of all defined groups including the default groups. New groups are added to the list
after you click Apply.

 The name used to identify the group.

 The default access group you want to use as a template for configuring
a new access group.

 A brief description of the group or the group account.

 The set of FireWorks applications to which you want a user to have access.

 The set of System Control features and functions to which you want a user to have
access.

 The set of User Manager features and functions to which you want a user to have
access.

 The set of partitions to which you want a user to have access.

 The set of EST3 commands to which you want a user to have access.

 The set of EST2, FCC, and IRC-3 commands to which you want a user
to have access.

 The set of other commands to which you want a user to have access.
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 The set of data displayed in the Event List window to which you want a user to
have access.

 The set of data displayed in the Event Action window to which you want a user
to have access.

 The group assigned as the default access group.

 Deletes the selected group from the Access Groups list.

 Assigns the selected group as the default group. The User Manager automatically
assigns the default access group to new users and to users whose assigned access group has been
deleted.

 Saves all of the changes you made without closing the dialog box.

Use the ACDB/FireWorks Interface Configuration dialog box to set up and configure the location of the
ACDB database and specify the card information you want to display for each cardholder. Card information
is displayed in the Card Information tab in Event Action.

 Only ADMIN level users can configure the ACDB/FireWorks interface information.

 Check to turn on the ACDB/FireWorks interface features,
such as the Card Information tab in Event Action. If this is not checked, ACDB/FireWorks interface features
are disabled.

 The location (path) where the ACDB database file (ACDB2FW.MDB) is located.
If the database file is located on a network, it is automatically copied into the FireWorks\ACDB directory with
the file name FW_ACDB.MDB. If a network connection does not exist, the ACDB2FW.MDB file must be
manually copied into the FireWorks\ACDB directory and renamed to FW_ACDB.MDB.  If you change
the location (path) of the database file, you must restart FireWorks System Control.

 Opens a dialog box so that you can navigate to the location of the ACDB database.

 Determines how often FireWorks checks for an
updated ACDB database file. The time period can be set for 60 to 3,600 seconds (one hour).  If you
change the monitoring time, you must restart FireWorks System Control.

Available fields: A list of fields (information) that can be displayed for each card holder in the Card
Information tab in Event Action.

Assign and Unassign buttons: Assigns the selected field to the Displayed fields list or unassigns (removes)
the field from the Displayed fields list.

Assign All and Unassign All buttons: Assigns all fields to the Displayed fields list or unassigns (removes) all
fields from the Displayed fields list.

Displayed fields (in order): A list of the fields (information) that will be displayed for each card holder in the
Card Information tab in Event Action.
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Arrow buttons: Allows you to reorder the fields to the layout you want. Select the field and then click the up
or down arrow to reposition the field.

 Saves all of the changes you made without closing the dialog box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

The Acknowledge button is located in the Event Action display. This button is not active until an event
message is displayed that requires acknowledgment. It is used to notify the system that you are aware of
and have recognized the device event that resulted in the current event message.

When an event message is waiting for acknowledgment, the workstation beeps and the device TSA or icon
in Map Display flashes with a color that is associated with the event type.

There are three ways to acknowledge an event:

By clicking the Acknowledge button in Event Action

By pressing Shift + F1 on the keyboard

By clicking Acknowledge Current Event from the Functions menu

1. Review the event in Event List, Event Action, and Map Display. Make sure you have a full
understanding of what is taking place in the system.

2. Click the Silence Workstation button to silence the internal buzzer.

3. Log any needed information using the Log Entry tab in Event Action.

4. Acknowledge the event using one of the methods described above.

The Drill command forces all audible and visible notification appliances connected to the node (panel) to the
ON condition.

 Drilling your system simulates an alarm condition. Make sure all precautions and procedures are in
place before using the drill command.

1. Click the Drill button.

2. Select the node (panel) to receive the drill command or click Select All.

3. Click Issue Command.
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During a drill at an EST2/FCC/IRC3 system, FireWorks can do the following (without positive feedback
at the FireWorks workstation). FireWorks does not know that the system is in drill or that the system drill
is silenced.

Drill can be toggled ON/OFF.

Alarm silence can be toggled.

If a drill is issued at an EST2/FCC/IRC3 system, FireWorks does not receive the drill and does not know
that the EST2/FCC/IRC3 system is in drill.

For all receiver nodes, all common controls, such as reset, silence, drill, etc. are disabled.

When you are setting up the privileges for System Control, you can select the default layout for that user
group. When a member from the user group logs on to System Control, the selected layout will be used. A
custom layout can be configured or one of the predefined layouts can be used for any access group.

 The default layout used is the "four-quadrant" view if nothing else is selected.

1. From the Applications menu, click User Manager.

2. Click Access Group Configuration.

3. Select an access group or create a new access group.

4. Click the Applications tab.

5. From Select Access Group's Default Window Layout, select the desired layout for the access group.

6. Click Apply.

7. Click Close.

To access FireWorks from the Web Client application, permissions must be established. The permissions
must be assigned to an access group. Each access group can have permission to access FireWorks using
the Web Client. When activated, every member of the access group is granted permission. If you only want
one or two individuals to have permission, you must create a separate access group for these individuals
and then grant the access group permission.

1. From the Applications menu, click User Manager.

2. Click Access Group Configuration.
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3. Select an access group or create a new access group.

4. Click the Applications tab.

5. From Web Client Connection, click Allow Web Client Connection.

6. Click Apply.

7. Click Close.

During normal operation, the New Events tab in Event List is empty, the site map (primary map) is displayed
in Map Display, and the green LED is lit in the status bar. Any previous events that have been reviewed and
acknowledged are displayed in the All Events tab.

The site map usually represents the area protected by the fire alarm system, card access system, security
system, and CCTV system. The site map shows the overall system coverage area, consequently it reveals
the least amount of detail. More detailed maps are available that provide additional information about your
site or incoming event.

When an event occurs in your system, a number of functions take place automatically. Each individual
system performs a number of control functions to condition the area it services, including operating audible
and visual notification appliances, closing doors, etc. These actions are performed independently of the
FireWorks system. At the same time, the system sends the device event information to its FireWorks
workstation for processing as follows:

1. The Event List displays information about the event or point that is waiting to be acknowledged. The
events are color-coded to show their type. Each line is a single event and displays the event type, date
and time, device, address, location, and map.

2. The workstation sounds double tones (beeps).

3. The device TSA in Map Display flashes either red (alarm), orange (security), yellow (trouble,
supervisory, monitor), or green (restore).

4. The Device Map button becomes active in Map Display.

5. The Acknowledge button in Event Action becomes active.

6. The associated event message is displayed in Event Action.

7. The associated event LED flashes in Event Action.

8. The status bar at the bottom of the System Control window shows the type of event: alarm (in red),
trouble (in yellow), or restoration (in green).

The status bar message changes as messages are acknowledged. When there are no messages to be
acknowledged, the status bar clears.

9. The alarm message is logged in the History file and printed.
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 All off-normal conditions require acknowledgment by the System Control user. Make sure you review
the event and understand what is taking place in your system before you acknowledge the event.

In the unlikely event that a device that has not been entered into the FireWorks database changes state, the
following occurs:

No TSAs flash in Map Display.

A "device not defined" message appears in the Event List display.

The Device Map button remains inactive (is dimmed).

Once the event message has been acknowledged, the displayed message (with a corresponding time
stamp) is immediately logged in the History file and sent to the printer.

Map branching is the process of switching to a more detailed map by clicking a TSA. When you click the
TSA, a map of the area the TSA surrounds is displayed. This map may also contain a TSA that branches to
another map that contains more detailed information about your site.

Once you have navigated to the desired map and reviewed all necessary information, you can branch back
to previous maps by using the map navigation buttons or selecting the desired map from the map list.

Use the Browser window to display HTML files or connect to the Internet to view web pages.

 Contains HTML files or web addresses that you can display. Click the drop-
down arrow to select an HTML file or web address from the list.

Back: Moves back to the HTML file or
web page previously displayed.

Forward: Moves forward to the HTML file
or web page you viewed before clicking
the Back button.

Stop: Stops the HTML file or web page
from opening.
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Refresh: Updates the HTML file or web
page to the latest version.

Home: Returns to the web page that
appears when you open the HTML
Browser.

Search: Launches the search engine for
the Internet.

Browse HTML files: Opens the "Select
HTML File to Display" dialog box so you
can select the file you want to display.

Map Display contains tool bar buttons that let you navigate through your maps, zoom in or out on a map,
display a map tree of all maps associated with your system, and display an overview of a map you may be
zoomed in on. The following are descriptions of each button.

Map Tree: Displays an explorer view of
all maps, TSAs, devices, and text
associated with your system. Maps,
TSAs, devices, and text can be accessed
directly by clicking the desired item.

Parent Map: Branches up one map level
to the current map. This is like following
a TSA link in reverse, from destination
map to source map. (Keyboard shortcut
F9 and on the Functions menu.)

Previous Map: Switches back to the map
previously displayed. Clicking this button
repeatedly toggles the display between
the last two maps displayed.

Site Map: Branches directly to the site
map from any location in the map
system. The site map is the main map
which is displayed when no active alarms
are present. (Keyboard shortcut F7 and
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on the Functions menu.)

Device Map: Branches directly to the
map with the highest priority active
device from any location in the map
system. (Keyboard shortcut F5 and on
the Functions menu.)

Zoom In: Enlarges the viewing size of a
map. Zooming in is much like moving
toward a picture to get a better look at it.

Zoom Out: Reduces the viewing size of a
map. Zooming out is much like moving
away from a picture to get a better look
at it.

Zoom Select: Used to draw a box around
an area on a map to zoom in

Zoom 1-to-1: Displays the actual size of
the map

Map Overview: Displays a pop-up
window of the entire map. This can be
helpful if you are zoomed in to a certain
area on the map and want to see an
overview of the whole map at the same
time.

Event Action contains tool bar buttons that let you acknowledge system events, alarm silence, local silence,
drill, reset the system, toggle audio files on and off, and get help. The following are descriptions of each
button.

Acknowledge: Notifies System Control
that you are aware of and have
recognized the device event that resulted
in the current event message. (Keyboard
shortcut Shift + F1 and on the Functions
menu.)
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Alarm Silence: Silences the audible
notification appliances connected to the
system

Panel Silence: Silences the control
panel's internal buzzer

Drill: Forces all audible and visual
notification appliances to the ON state

Reset: Returns a control panel to normal
if all of its devices have been restored

Contacts: Opens the Contacts dialog
box, which is used to contact and
authenticate receiver event contacts. It is
only enabled when a receiver event is
selected that has associated contacts.

Silence Workstation: Silences the
workstation's internal buzzer and turns
an event associated audio (AVI) file ON
and OFF

Image display contains tool bar buttons that let you control movie (AVI) files and browse to select images to
display. The following are descriptions of each button.

Play: Plays the selected movie file

Stop: Stops the movie from playing

Restart: Restarts (replays) the movie
from the beginning

Browse image files: Allows you to select
the image file that you want to display
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Camera display contains toolbar buttons that let you control the CCTV cameras connected to the
workstation. Buttons are disabled if the camera you are using does not have that functionality. The following
are descriptions of each button.

Pan and Tilt: Moves the camera left and
right or up and down. The middle button
stops all motion.

Zoom In and Out: Zooms the camera for
a better, more detailed look at
something

Focus In and Out: Focuses the camera
for a clearer picture

Digital Zoom: Only supported on certain
cameras. Refer to the documentation
that came with your camera for more
information.

Image Still: Displays a still image from
the video feed and allows you to save
the image to your desired location

Image Capture: Captures a still image
from the video feed

Show/Hide: Used to show and hide the
camera setting and control buttons

Camera Speed: Adjusts the pan and tilt
speed of the camera

Preset: Allows you to select frequently
used camera positions
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Iris: Controls the amount of light that
enters the camera's lens

Sequence: Used to select a predefined
pattern the camera follows

Titles: Used to display caption titles on
the video display. Only supported on
certain cameras. Refer to the
documentation that came with your
camera for more information.

AGC: Automatic gain control. Only
supported on certain cameras. Refer to
the documentation that came with your
camera for more information.

The Browser contains toolbar buttons that let you move back and forth between HTML files or web pages,
search the Internet, and refresh the page display. The following table gives a description of each button.

Back: Moves back to the HTML file or web page
previously displayed.

Forward: Moves forward to the HTML file or web page
you viewed before clicking the Back button.

Stop: Stops the HTML file or web page from opening.

Refresh: Updates the HTML file or web page to the
latest version.

Home: Returns to the web page that appears when you
open the HTML Browser.
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Search: Launches the search engine for the Internet.

Browse HTML files: Opens the "Select HTML File to
Display" dialog box so you can select the file you want
to display.

Use the Camera window to display all CCTV video. CCTV cameras can be controlled using the pan/tilt,
focus, and zoom buttons if your camera has these functions. A drop-down list shows all of the cameras in
your system for ease in selecting any desired camera.

 Contains all of the switchers in your CCTV system. Click the drop-down arrow to
select a switcher from the list.

 Contains all of the cameras in your CCTV system. Click the drop-down arrow to
select a camera from the list.

Pan and Tilt: Moves the
camera left/right or up/down.
The middle button stops all
motion.

Zoom In and Out: Zooms the
camera for a better, more
detailed look at something

Focus In and Out: Focuses
the camera for a clearer
picture

Digital Zoom: Zooms on an
image by enlarging the
selected area. Only
supported on certain
cameras.

Image Still: Displays a still
image from the video feed

Page 704 of 1859

O & M Manual TRAIN - 704



18 FireWorks System Control Printed Help

Image Capture: Captures a
still image from the video
feed

Show/Hide: Used to show
and hide the camera setting
and control buttons

Camera Speed: Adjusts the
pan and tilt speed of the
camera

Preset: Allows you to select
frequently used camera
positions

Iris: Controls the amount of
light that enters the camera's
lens

Sequence: Used to select a
predefined pattern the
camera follows

Titles: Used to display
caption titles on the video
display. Only supported on
certain cameras. Refer to the
documentation that came
with your camera for more
information.

AGC: Automatic gain control.
Only supported on certain
cameras. Refer to the
documentation that came
with your camera for more
information.
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The Card Information dialog box displays all of the card access information that is associated with the
selected card information record.

 Card access information that is associated with the selected card information record.

 A picture of the cardholder.

 Prints the card information and picture on the graphics printer.

 Closes the card information dialog box.

Use the Card Information Search dialog box to search for and select cardholder records.

 The name of the cardholder you are searching for.

 The card number for the cardholder you are searching for. This can be the card number that
appears on the back of the card or the derived card number that appears in a history report.

 Searches for cardholder records matching your search criteria.

 A list of the records that were found to match your search criteria.

 Displays the selected cardholder's card information in the Card Information dialog
box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Change Password dialog box to change a user's password.

 The user that is logged on to the workstation.

 The user's current password.

 The new desired password.

 The new password reentered for verification.

 Saves all of the changes you made without closing the dialog box.
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The password is a coded word used to allow you access to the system. An asterisk (*) appears in place of
each letter in your password. At any time, the user can change their logon password. Changing a password
is accessible by all built-in user accounts in User Manager.

 You must be the logged on to the system to change your password.

1. From the Applications menu, click User Manager.

2. Click Change Current User Password.

3. In Current Password, type the password you are currently using.

4. In New Password, type the new password that you would like to use.

 You can use any combination of letters and numbers, but letters must be uppercase.

5. In Verify New Password, retype your new password.

6. Click Apply.

7. Click Close.

When there are no new events in your system, "FireWorks Banner, Configurable" is displayed at the top of
the Event Message tab. This is the default banner used to indicate that your system is up and running.

If desired, the banner can be changed to any word or short phrase. You may want to use the name of your
company or building, for example.

1. Right-click on the banner.

2. Click Edit banner.

3. Type a new word or phrase.

4. Click OK.

You may want to change the font size (point size) of the text messages displayed on the Event Message
and Log Entry tabs.

1. Right-click on the Event Message tab.
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2. Click Font Size.

3. Select the point size that you want the text to display in.

 The font size also changes for the Log Entry tab text.

When you change languages, FireWorks menus, displays, and dialog boxes change to the language you
select. There are two ways to change to a different language:

By selecting a different language from the Functions menu

By switching to your alternate language

1. From the Functions menu, click Change language.

2. Select the language that you want to use.

1. From the Functions menu, click Alternate Language or press Shift+F4.

2. Your display switches to the alternate language that was assigned to your user account.

The All Events tab displays all of the events that have taken place in your system, including acknowledged
events. These events are also stored in History and can be viewed by creating history reports.

Events can be cleared from the All Events tab at any time. You may want to do this to start with a clean list.

1. Click the All Events tab.

2. Right-click on the list of events.

3. Click Clear Events.

All of the events are cleared and can be viewed through History reports.

All active receiver account events can be cleared in FireWorks at one time. When you clear the receiver
account events, the system acknowledges and restores the events and places them in the All Events tab.
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When you clear all of the active account events, a message is logged to history indicating that the FireWorks
operator executed the clearing of all receiver account events. The ability to clear all receiver account events
can be controlled by access group.

 Receiver events configured as status points and placed on a map as either a device icon or in a
device TSA do not display in Event List. The device icon or TSA will go active and report the event.
However, you must clear the event in Map Display, not Event List. See the second procedure below.

1. Select an event from a receiver.

2. Right-click on the event.

3. Click Clear All Events for Account.

1. Right-click the device icon or device TSA in Map Display.

2. Click Devices.

The Devices dialog box is displayed.

3. Right-click the event in the list.

4. Click Clear All Events for Account.

Each event has a block of information that describes what is taking place in the system. The information is
divided into columns. The different columns are:

 The type of event (alarm, trouble, supervisory, monitor, security, or restore) taking place.

 The date and time that the event occurred. This is the workstation computer time.

 The label of the device that generated the event.

 The address of the device that generated the event.

 A brief description of where the device is located.

 The map that contains the device that generated the event.

 The user who is logged on at the time of the event.

 The description of the device that generated the event.

Commands are actions that are sent to the control panel to make something happen or to control something,
such as disabling a smoke detector.
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Use the Command Status dialog box to monitor and track the commands you issue to your system.
Commands are issued using the System Commands dialog box. Once the command is issued, you can
track its status using the following columns:

 Command type (enable, disable, activate, etc.).

 The object (device) that receives the command.

 Where the command originated. This is displayed as the label of an icon or TSA, or can be
System Commands.

 The node where the object (device) resides that receives the command.

 Status of the command.

 When the command was issued.

 When the command was completed.

 If the command was part of a command set, the label for the command set is
displayed otherwise, this field will be blank.

 Clears all command records from the dialog box.

 Prints all of the command status records.

Commands are actions that are sent to the control panel to make something happen or to control something,
such as disabling a smoke detector.

The Command Status dialog box allows you to monitor and track the commands you issue to the system. It
stores up to 500 commands. The events can be cleared and printed by the user. The most recent
commands are always displayed at the top of the list. Once the command queue fills, the oldest commands
drop off as new commands are issued.

Commands are issued using the System Commands dialog box. Once they are issued, you can track the
command type, where the command was sent from, where the command was sent to, the status of the
command, when it was issued, and when it was completed.

Monitoring the status of a command

1. From the Status menu, click Command Status or press F3.

2. Monitor the status of the command.

3. Click Cancel or Close to close the dialog box.

Printing the list of commands

1. From the Status menu, click Command Status or press F3.

2. Click Print.
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3. Click Cancel or Close to close the dialog box.

Clearing all commands from the dialog box

1. From the Status menu, click Command Status or press F3.

2. Click Clear.

3. Click Cancel or Close to close the dialog box.

Use the Command dialog box to execute the TSA's, icon's or devices's command to your system. When
executed, the associated preprogrammed command is sent to the specified fire alarm networks.

 All of the commands that are displayed in the Commands dialog box are activated when you click the
Execute button. Make sure these are the commands that you want to activate on your system.

 The list of commands associated with the TSA, icon, or device that activate upon
execution.

 Executes all of the commands listed.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Configure Automatic Printing dialog box to enable and configure the automatic printing of event
information when specific events occur in your system. When configured, the event device map for the event
types you select (alarm, trouble, supervisory, monitor, security) prints automatically. You can also
automatically print Event Action data when the events take place in your system.

You must have a graphics printer connected to the workstation to automatically print event
information.

 Turns on the ability to automatically print event information.

 Lists the printers in your system.

 The event types that can be selected for automatic printing.

 The supporting information for an event, such as the event
message is printed along with the device map.

 Saves all of the changes you made without closing the dialog box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.
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Use the Configure Event Action/Event List Windows dialog box to configure the content and arrangement of
the event data that is displayed in both of these windows. Each field of event data can be displayed or
removed from the window and the data fields can be arranged in any order you desire. Each access group
can have its own configuration.

 Configuring Event Action and Event List windows requires ADMIN level permissions.

 A list of the defined access groups. Select an access group to
assign the Event Action and Event List configuration to. When a member from the access group logs into
System Control, the configuration you setup is used for that individual.

 Used for configuring and arranging the event data fields for the Event List window.

 Used for configuring and arranging the event data fields for the Event Action
window.

 A list of fields that can be displayed for each event that takes place on the system.

 A list of the fields that are displayed for each event that takes place on the
system.

 Assigns the selected field to the Displayed fields list or unassigns
(removes) the field from the Displayed fields list.

 Assigns all fields to the Displayed fields list or unassigns (removes)
all fields from the Displayed fields list.

 Allows you to reorder the fields in the arrangement you
desire. Select the field and then click the up or down arrow to reposition the field.

 Saves all of the changes you made without closing the dialog box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Users are individuals who operate the FireWorks workstation. Each user must have unique identifying
characteristics so that the system knows exactly who is operating FireWorks. User accounts have the
following characteristics:

User name

Password

Access group member

Description

Language
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There is one built-in user account: Admin. Admin is the administrator account and should only be used by
the FireWorks administrator. All other FireWorks users must be manually entered using the procedure
below.

 Before FireWorks is fully programmed and operational, the Admin account password should be
changed. This way, only the FireWorks administrator can use that account. If an administrator is needed,
assign the Administrator access group to the user who needs administrator privileges.

1. From the Applications menu, click User Manager.

2. Click User Configuration.

3. Click New User.

4. Type a user name.

 You must use uppercase letters.

5. Type a new password if desired. The default is "PASSWORD" and does not have to be changed.

 You can use any combination of letters and numbers, but letters must be uppercase.

6. Select an access group.

7. Enter a login timeout, if needed.

8. Select the primary and alternate languages.

9. Type a description.

10. Click Apply.

11. Reenter the password.

12. Click OK.

13. Click Close.

An access group is a set of access privileges. These access privileges control what features and functions
of FireWorks are accessible by users. For example, the administrator group has access to all features and
functions in FireWorks.

There are five default access groups already configured for you. These default access groups cannot be
edited or deleted. They can only be used "as is" or as templates to set up new groups.

When setting up a new group, simply add or delete privileges in the tabbed sections. The result is a new
group that only has access to the features and functions you select. The default access groups are:

Admin

Manager

User

Web User
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No Access

Refer to User privileges for details on access privileges for each group.

1. From the Applications menu, click User Manager.

2. Click Access Group Configuration.

3. In the Access Groups list, click the group you want to configure.

— or —

Click <New Access Group> to configure a new group.

4. Type a label (name) for the group.

5. If you are configuring a new access group, in the Select a Template Access Group list, click the access
group you want to use as a template.

6. Type a description for the group.

7. Using the different tabbed sections, add or remove privileges.

8. Click Apply.

9. Click Close.

Event information can be printed automatically when paper documentation is needed for archiving or report
generation. When configured, the event device map for any event type you select (alarm, trouble,
supervisory, monitor, security) prints automatically. You can also automatically print Event Action data when
the events take place in your system. You can print information for all of the events that take place in your
system or you can select specific event types. For example, you can configure automatic printing of only
alarm events.

 You must have a graphics printer connected to the workstation to automatically print event
information.

1. From the Functions menu, click Configure Auto Print Events/Map.

2. Click Enable Automatic Printing of Events.

3. Select the graphics printer that you want to print to.

4. Select the event type.

You can select more than one event type to automatically print.

5. Check the Print Event Action Data with Device Map check box if you want to print Event Action data
along with the map. Leave it unchecked if only want to print event information (no map).

6. Click Apply.
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The ACDB/FireWorks Interface is used to set up and configure the location of the ACDB database and to
specify the card information you want to display for each cardholder. Card information is displayed in the
Card Information tab in Event Action.

 Only ADMIN level users can configure the ACDB/FireWorks interface information.

1. From the Applications menu, click ACDB Interface Config.

The ACDB/FireWorks Interface Configuration dialog box is displayed.

2. Click Enable ACDB/FireWorks Functionality to turn on the ACDB/FireWorks features. If this is not
checked, ACDB/FireWorks interface features are disabled.

3. Click Browse and navigate to the location of the ACDB database file ACDB2FW.MDB.

If the database file is located on a network, it is automatically copied into the FireWorks\ACDB directory
with the file name FW_ACDB.MDB. If a network connection does not exist, the ACDB2FW.MDB file
must be manually copied into the FireWorks\ACDB directory and the file name must be changed to
FW_ACDB.MDB.

4. Specify how often (in seconds) FireWorks checks the FireWorks\ACDB directory for an updated ACDB
database file.

The time period can be set for 60 to 3600 seconds (one hour). The default is 60 seconds.

5. Select one of the available fields that you want displayed on the Card Information tab.

6. Click Assign.

7. Repeat steps 5 and 6 for each available field that you want to display on the Card Information tab.

8. Sort the displayed fields to your desired order using the arrow buttons.

Click a field and then click the up or down arrow to move the field to the desired position.

9. When you have finished assigning and sorting the fields, click Apply.

10. Restart FireWorks if you changed the database location or monitoring time. You  need to restart
FireWorks if you only changed the card information display fields.

The technical support dialog information can be edited by the administrator to change the distributor's phone
numbers, addresses, etc. This information is for the user when assistance is required.

1. From the Help menu, click Technical Support.

2. Right-click in the dialog box.

3. Click Edit Support Message.

4. Enter your contact information.

Page 715 of 1859

O & M Manual TRAIN - 715



FireWorks System Control Printed Help 29

5. Click OK.

Some cameras have an iris that can be controlled. The iris controls the amount of light that enters the
camera's lens. The Iiris Min, Max, and Center buttons allow you to open or close the iris to allow the right
amount of light into the lens to get the best image.

 Only one camera can be controlled at a time.

1. Select a camera.

Refer to Selecting a camera for more information.

2. Click Show if the camera setting and control buttons are not already displayed.

3. Click the Iris Min, Max, or Center buttons to adjust the brightness of the image.

 Center is only available on certain cameras. Refer to the documentation that came with your
camera for more information.

4. Click Hide to hide the camera setting and control buttons.

Reports are used to view event records that describe what has taken place in your system. You can create
your own custom reports based on the predefined reports along with filter and sort criteria and add them to
the list of available custom reports. These reports can then be run just like any other report. By creating your
own custom reports with the exact filter and sort criteria defined, you can run the report over and over
without having to define everything each time.

 Reports are displayed using Crystal Reports Designer, which is a third-party software application. You
can create customized reports by purchasing Crystal Reports Standard or Crystal Reports Professional. Any
Crystal report can be added to the available reports list.

1. From the Applications menu, click Report Application to display the FireWorks Report Application dialog
box.

2. Click the report category from the Categories list.

3. On the Standard Reports tab, click the standard report on which you want to base the custom report.

4. Under Select Parameter, select the node, then select the panel, and then enter a report time out period.

5. Set the report filters (optional). For more information, see Setting filters for a report.

6. Define how the report data will be sorted. (optional). For more information, see Sorting report data.

7. Click Save.
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8. In the Create/Update Custom Report dialog box is displayed, type the report's name, then click Create
New, and then click OK..

9. The report is added to the Custom Reports tab under the category you selected in step 2 above.

A partition status report displays all of the devices in a partition that are in an off-normal condition or that
have been bypassed.

1. From the Applications menu, click Partition Commands.

2. Select the Node that the partition is assigned to.

3. Select the Partition.

4. Review the current status of the partition.

5. Click Update Partition Report.

A scheduled report is a custom report that is configured to run at a certain frequency and at a certain time of
day. Scheduled reports can run daily, weekly, or monthly and at any time during the day. Scheduling reports
to run automatically takes away the need to manually run reports on a regular basis.

Once a report runs, it is saved in the C:\Fireworks\ScheduledReports directory in PDF format. The reports
can be viewed and printed using Adobe Reader.

 Only custom reports can be scheduled to run automatically.

1. Create a custom report.

2. Click Schedules.

The Schedules Report dialog box is displayed.

3. From the Custom Reports drop-down list, select the custom report you want to schedule to run.

4. Select the run frequency (daily, weekly, monthly).

5. Enter the time of day the report will run.

6. Select the day of week the report will run.

7. Click Add New.

The report is displayed in the Custom Report Name table at the top of the dialog box along with the
report's next run date.
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You can size and arrange the windows on your screen in any way you desire and create the layout (look) of
your choice. Note that each window has a minimum size, meaning that once it is at its minimum, you won't
be able to size it any smaller. The layout can then be saved for future use. You can also assign the layout to
a user group, which will be used whenever someone from that user group logs on to System Control.

1. Size and then place the windows in any arrangement you desire on your screen.

2. From the Applications menu, click Layout Manager.

3. Enter a name for the current layout you just created.

4. Click Save Layout.

The saved layout is now displayed in Defined Layouts and can be used at any time.

To assign a layout to a user group, see Assigning a screen layout to an access group.

You can customize event messages displayed on the Event Action window's Event Message tab based on a
person's user access group. For example, you can have the event message include all data associated with
an event for a person logged on as an administrator, but include only a subset of the data for a person
logged on as a user. You can also arrange the order in which the Event Action window displays the data.

Event message data fields

Date and time

Extended messages

Device label

Device description

Card number

Partition

Station ID

Device partition

TSA or icon label

TSA or icon description

Map label

Map description
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 Customizing event messages requires ADMIN level permissions. By default, event messages include
all data fields for all user access groups.

1. From the Applications menu, click User Manager, and then click Access Group Configuration.

2. Select the access group.

3. Click the Event Action Window tab.

4. For each field you want to display, click the field name in the Available Fields list, and then click Assign.

— or —

Click Assign All to display all fields.

5. For each field you do not want to display, click the field name in the Displayed Fields list, and then click
Unassign.

— or —

Click Unassign All to remove all fields.

6. To rearrange the order in which the fields are displayed, click the field name in the Displayed Fields list,
and then click the Up or Down arrows.

7. Click Apply.

8. Close the dialog box.

You can customize how events are displayed in the Event List window based on a person's user access
group. For example, you can display all event data fields for a person logged on as an administrator, but
include only a subset of the data fields for a person logged on as a user. You can also change the order in
which the data fields are arranged.

For more information, see Event data descriptions.

 For UL compliancy, the Date/Time, Event Type, and Description fields must be displayed at all times
and therefore cannot be removed. For this reason, they are not displayed in the Available Fields column.
However, the Label field can be ordered and is displayed in the Displayed Fields column.

 Customizing event data fields requires ADMIN level permissions. By default, events include all data
fields for all user access groups.

1. From the Applications menu, click User Manager, and then click Access Group Configuration.

2. Select the access group.

3. Click the Event List Window tab.

4. For each field you want to display, click the field name in the Available Fields list, and then click Assign.

— or —
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Click Assign All to display all fields.

5. For each field you do not want to display, click the field name in the Displayed Fields list, and then click
Unassign.

— or —

Click Unassign All to remove all fields.

6. To rearrange the order in which the fields are displayed, click the field name in the Displayed Fields list,
and then click the Up or Down arrows.

7. Click Apply.

8. Close the dialog box.

You can delete any of the custom reports that you created.

 You cannot delete the predefined reports.

1. From the Applications menu, click Report Application.

The FireWorks Report Application dialog box is displayed.

2. Select the category containing the report that you want to delete.

3. Click the Custom Report tab.

4. Select a report.

5. Click Delete.

The report is removed from the list of available custom reports.

Any of the predefined layouts or any custom layout you created can be deleted from the Defined Layouts
list.

1. From the Applications menu, click Layout Manager.

2. Under Defined Layouts, select the layout you would like to delete.

3. Click Delete Layout.

The layout is deleted from the Defined Layouts list.
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A scheduled report can be deleted if it is no longer needed.

1. Click Schedules.

The Scheduled Reports dialog box is displayed.

2. In the custom report name table, select the report that you want to delete.

The row is highlighted when the report is selected.

3. Click Delete.

User accounts can be deleted as needed. You may need to delete a user account when the employee
terminates employment.

1. From the Applications menu, click User Manager.

2. Click User Configuration.

3. In Users, select the user account that you want to delete.

4. Click Delete User.

5. Click Yes to confirm the deletion of the user.

6. Click Close.

Access groups can be deleted if needed.

When you delete an access group, make sure that the users who where assigned to that group get
assigned to another group.

A user-defined group that is assigned as the default group cannot be deleted until another group is
assigned as the default group.

1. From the Applications menu, click User Manager.

2. Click Access Group Configuration.
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3. In Access Groups, select the group that you want to delete.

4. Click Delete Group.

5. Click Yes.

6. Click Close.

Use the Device dialog box to define a group of devices in a zone TSA or Icon. If any of the devices in the
group changes state, the zone TSA or icon border flashes. Each of the devices in a zone TSA or icon has its
own ID, label, and description.

A device in a zone TSA or icon can be enabled or disabled, a Sensitivity Status report can be generated,
and the label and/or description for each device can be edited.

 A list of the devices that make up the zone TSA or icon.

 Enables the selected device via the enable command.

 Disables the selected device via the disable command.

 Displays a sensitivity report for the selected device.

 Opens the Entity Labels dialog box so you can edit the label or description for the selected
device.

 Opens the Extended Message Editor dialog box so you can edit or enter an
extended message for the selected device.

 Selects all of the devices in the list.

 Selects no devices in the list.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

 To select more than one device, press the Ctrl key and click the desired devices.

A device TSA is defined as one or more devices. If any of the devices in the group changes state, the TSA
border flashes. Each of the devices have their own label and description.

Displaying devices in a device TSA

1. Locate the device TSA.

2. Right-click the device TSA.
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3. Click Devices.

The Devices dialog box is displayed.

Once the Devices dialog box is displayed, you can enable or disable a device, view a sensitivity report for a
device, enter or edit a device's extended message, and edit the label and/or description for each device.

Enabling or disabling a device

1. Select a device.

To select more than one device, press the Ctrl key while clicking devices.

To select all devices, click Select All.

2. Click Enable or Disable.

To cancel the command, click Cancel.

Viewing a Sensitivity report

A sensitivity report indicates the alarm threshold or calibration of the selected device.

1. Select a device.

To select more than one device, press the Ctrl key while clicking devices.

To select all devices, click Select All.

2. Click Sensitivity.

To cancel the command, click Cancel.

Entering or editing an extended message

1. Select a device.

2. Click Extended Message.

3. Select the event state.

4. Select the event substate.

5. Type a new message or edit the extended message.

6. Click Apply.

To cancel the message, click Cancel.

Editing the label or description for a device

1. Select a device.

2. Click Edit Text.

Edit the label and/or description for the device.
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A device icon is defined as one or more devices. If any of the devices in the group changes state, the device
icon border flashes. Each of the devices have their own ID, label, and description.

Displaying devices in an icon

1. Locate the device icon.

2. Right-click the device icon.

3. Click Devices.

The Devices dialog box is displayed.

Once the Devices dialog box is displayed, you can enable or disable a device, view a sensitivity report for a
device, enter or edit a device's extended message, and edit the label and/or description for each device.

Enabling or disabling a device

1. Select a device.

To select more than one device, press the Ctrl key while clicking devices.

To select all devices, click Select All.

2. Click Enable or Disable.

To cancel the command, click Cancel.

Viewing a Sensitivity report

A sensitivity report indicates the alarm threshold or calibration of the selected device.

1. Select a device.

To select more than one device, press the Ctrl key while clicking devices.

To select all devices, click Select All.

2. Click Active Status or Sensitivity.

To cancel the command, click Cancel.

Entering or editing an extended message

1. Select a device.

2. Click Extended Message.

3. Select the event state.

4. Select the event substate.

5. Type a new message or edit the extended message.

6. Click Apply.
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To cancel the message, click Cancel.

Editing the label or description for a device

1. Select a device.

2. Click Edit Text.

3. Edit the label and/or description for the device.

Use the Diagnostic Status dialog box to view and/or print the system error messages. The system error
messages are the messages that may take place as FireWorks is being used. These error messages are
FireWorks application specific.

Each error message has an ID, severity level, date and time, description, and source. These errors can be
reviewed, printed, or cleared as needed. Diagnostic errors are also logged in diagnostic reports and can
viewed or printed as needed.

 For diagnostic or warning error messages, you should restart FireWorks. Fatal and severe warnings
may require additional technical support.

 Incremental number that restarts each time FireWorks is started.

 Four possible error classifications: diagnostic, fatal, warning, and severe.

 The date and time the status event took place.

 Description of the status event.

 The name of the function/routine/piece of software where the error occurred.

 Clears all message records from the dialog box.

 Prints all of the message status records.

 Automatically saves the diagnostic messages to the following location and file name:
Fireworks\Temp\Fwdiagout.dat. This file can be viewed with any text editor program, such as Notepad.

Diagnostic status is a list of FireWorks system error messages. These errors are FireWorks application
specific. When an error takes place in FireWorks, it is displayed in the Diagnostic Status dialog box.

Each error message has an ID, severity level, date and time, description, and source. Errors fall under four
categories: diagnostic, fatal, warning, and severe. These errors can be reviewed, printed, or cleared as
needed. Diagnostic errors are also logged in diagnostic reports and can viewed or printed as needed.
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 For diagnostic or warning error messages, you should restart FireWorks. Fatal and severe warnings
may require additional technical support.

1. From the Status menu, click Diagnostic Status.

2. Review the system's status messages.

3. Click Cancel or Close to close the dialog box.

1. From the Status menu, click Diagnostic Status.

2. Click Print.

3. Click Cancel or Close to close the dialog box.

1. From the Status menu, click Diagnostic Status.

2. Click Clear.

3. Click Cancel or Close to close the dialog box.

1. From the Status menu, click Diagnostic Status.

2. Click Save.

The messages are automatically saved to the following location and file name:
Fireworks\Temp\Fwdiagout.dat. This file can be viewed with any text editor program, such as Notepad.

Active diagnostics: All diagnostics that have not been archived.

Selected Archive: Diagnostics that have been archived into a single file. These can be viewed at any time.

 The file, number of rows, and start and end date of the current diagnostics.

 Archives all of the diagnostics in the currently active diagnostics.

 A list of the previously archived diagnostic files. These can be selected and
opened.

 Creates a report based on the criteria selected.

 Goes to a specific row in a report.

 Finds a word or text in a report.

 Filters a report based on certain criteria selected by the user.
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 Saves the report.

 Prints a report.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

A scheduled report can be disabled from running if needed.

If a scheduled report was disabled, it can be enabled when needed.

1. On the Applications menu, click Report Applications.

2. In the FireWorks Report Application dialog box, click Schedules.

The Scheduled Reports dialog box is displayed.

3. In the custom report name table, select the report that you want to disable.

The row is highlighted when the report is selected.

4. Check the Disabled check box.

5. Click Update.

1. On the Applications menu, click Report Applications.

2. In the FireWorks Report Application dialog box, click Schedules.

The Scheduled Reports dialog box is displayed.

3. In the custom report name table, select the report that you want to enable.

The row is highlighted when the report is selected.

4. Clear the Disabled check box.

5. Click Update.

There are two ways to display a picture:

Upon the activation of an event

By manually selecting the image from the selection list
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A picture can be programmed to display upon the activation of an event. The picture displays automatically
when the device event takes place. The device event response contains the coded information to make this
happen. This must be set up by the programmer using System Builder.

The file types that can be displayed are:

JPEG

WMF

BMP

RLE

1. Click the Browse Image Files button.

2. Select the image that you want to display.

3. Click Open.

Each event is associated with an LED. When an event takes place, the corresponding LED lights and the
event counter increments. You can view a list of the devices that are in that state by clicking on the LED.
The Devices Active dialog box is displayed with the device address, label, count (number of events for that
device), and bin (the state the device is in).

1. Click an LED in Event Action.

2. Review the information.

3. Click Close.

Web pages from the Internet can be displayed using the drop-down menu field.

 Your computer must have a modem, and you must have an Internet service provider to connect to the
Internet.

1. In the drop-down field, type the URL (web address) or select a URL.

2. Press Enter.

3. Use the tool bar buttons to navigate around the Internet.

Refer to Button definitions for more information.
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HTML files can be displayed using the drop-down menu selection and the Browse button.

Displaying an HTML file using the Browse button

1. Click the HTML Browse button.

2. Locate the HTML file.

3. Click Open.

 This file will now remain in the drop-down menu selection.

Displaying an HTML file using the drop-down menu

1. Click the drop-down menu arrow.

2. Locate the HTML file in the menu.

3. Double-click the file.

Card information is accessed from the ACDB database, which  be set up prior to receiving or viewing
card access information. See Configuring the ACDB/FireWorks interface for more information. Card
information can be displayed in two ways, during the activation of an event that has associated cardholder
information, or by searching for and displaying cardholder information using the Get Card Information button.

When an event has associated card information, it is displayed on the Card Information tab. Card
information can include the cardholder's name, title, ID number, etc. and a picture of the person. The
information you want displayed is determined when configuring the ACDB interface.

Card information can also be accessed using the Get Card Information button. This allows you to search for
the desired cardholder and display their information at any time.

1. Select the event in Event List.

2. In Event Action, click the Card Information tab.

3. Review the card information.

1. Click the Card Information tab.

2. Click Get Card Information.
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3. The Card Information Search dialog box is displayed.

4. Type a name or card number that you want to search for.

5. Click Search.

6. Select the desired record from those found.

7. Click Select Record.

The card information is displayed in the Card Information dialog box.

To display event messages, the event must be selected. The All Events tab in Event List contains events
that have taken place in your system (up to 1,000). When you select an event, associated messages are
displayed on the Event Message tab of Event Action. The event type (name of event) is displayed at the top
of the Event Message tab.

 If you need to view an event message that took place prior to the stored 1,000 events, you must use
the History Viewer.

1. Click the All Events tab in Event List.

2. Locate the event.

3. Click the event in the list.

4. Click the Event Message tab in Event Action to view the messages.

To display log entries for an event, the event must be selected. The All Events tab in Event List contains
events that have taken place on your system (up to 1,000). When you select an event, associated log
entries are displayed on the Log Entry tab of Event Action.

 If you need to view a log entry that took place prior to the stored 1,000 events, you must use the
History Viewer.

1. Click the All Events tab in Event List.

2. Locate the event.

3. Click the event in the list.

4. Click the Log Entry tab to view the log entry for the event.
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Depending on your site, you may have one or more maps that graphically represent your site. Because only
one map can be displayed at a time, displaying different maps is very important. Maps can be displayed in
three ways:

Map selection list

Map navigation buttons

Using the Functions menu and/or keyboard shortcuts

The map selection list contains all of the maps that make up your system. From anywhere or at anytime, you
can click the drop-down arrow and select a map from the list.

Refer to Button definitions.

The Functions menu has three map display selections: Display Device map, Display Site map, and Display
Parent map. Each of the selections has a keyboard function key shortcut. The selections do the same thing
as their corresponding buttons in Map Display.

Display Device map: Branches directly to the map with the highest priority active device from any location in
the map system. (Keyboard shortcut F5.)

Display Site map: Branches directly to the site map from any location in the map system. The site map is the
main map which is displayed when no active alarms are present. (Keyboard shortcut F7.)

Display Parent map: Branches up one map level from the current map. This is like following a TSA link in
reverse, from destination map to source map. (Keyboard shortcut F9.)

If your switcher is capable of defining titles for each camera, you can display these titles in the video display
area. All titles must be defined and programmed at the switcher. If a "top" title is defined, it is displayed at
the top of the video image. If a "bottom" title is defined, it is displayed at the bottom of the video image.

1. Click Show if the camera setting and control buttons are not already displayed.

2. Under Titles, click Top or Bottom to display titles at the top and/or bottom of the display area.
Remember, these must be programmed at the switcher.

3. Click Hide to hide the camera setting and control buttons.
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You can edit the custom reports that you created. For example, you can change the name of the report.

You cannot edit the predefined reports.

1. From the Applications menu, click Report Application.

The FireWorks Report Application dialog box is displayed.

2. Select the category containing the custom report you want to edit.

3. Click the Custom Reports tab.

4. Select the report.

5. Edit the report characteristics as necessary (e.g. parameters, filtering, sort criteria).

6. When finished, click Save.

The Create/Update Custom Report dialog box is displayed.

7. If needed, edit the name of the report or use the report's existing name.

8. Click Update Existing.

9. Click OK.

A scheduled report's run frequency and time can be edited if needed.

1. On the Applications menu, click Report Applications.

2. In the FireWorks Report Application dialog box, click Schedules.

The Scheduled Reports dialog box is displayed.

3. In the custom report name table, select the report that you want to edit.

The row is highlighted when the report is selected.

4. Edit the report as necessary.

5. Click Update.

Once you have created a new access group, you may need to modify or change the privileges over time. All
characteristics and privileges for a group can be changed at any time by Administrators.

Page 732 of 1859

O & M Manual TRAIN - 732



46 FireWorks System Control Printed Help

1. From the Applications menu, select User Manager.

2. Click Access Group Configuration.

3. In Access Groups, select the group that you want to edit.

4. Edit the characteristics (label or description) or the privileges as required.

5. Click Apply.

6. Click Close.

Previously entered email actions may need editing due to email address changes, etc. You can quickly
update and edit an email action using the Edit All Email Actions dialog box.

1. From the Applications menu, click Edit All Email Actions.

2. Select the type of update you would like to perform.

Replace current address with new address in all actions: Replaces the current address with a new
address in all actions that have the current address.

Delete current address from all actions: Deletes the current address from all actions containing that
address.

Add new address to all actions containing current address: Inserts the new address in all email actions
containing the current address.

 If an action has no remaining addresses after an update, the action is deleted.

3. Enter the current (active) email address.

4. Enter the new email address.

5. Click Apply.

6. Click Cancel or Close to close the dialog box.

Email addresses are used when creating or editing email actions. You may have to enter new email
addresses or edit previously entered email addresses.

1. From the Applications menu, click Edit Email Addresses.

2. Click New to enter a new email address or select the address you want to edit.
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3. Add the new email address information or edit the address information.

4. Click Apply.

5. Click Cancel or Close to close the dialog box.

Each of the TSAs, icons, devices, text, etc. on a map have a label and description that were assigned during
the configuration process. These labels and descriptions provide important information about the TSA or
icon.

As time goes on, you find it necessary to change or update these labels or descriptions. This can be done
using the text editor in Map Display.

 A name or ID for the device.

 A description of the device.

1. Locate the TSA or icon on a map.

2. Right-click the TSA or icon.

3. Click Edit Text on the menu.

4. Edit the label and/or description.

5. Click Apply.

Once you have entered a new user and their account characteristics, you may need to modify or change the
characteristics over time. All characteristics can be changed at any time by administrators or managers.

1. From the Applications menu, click User Manager.

2. Click User Configuration.

3. In Users, select the user that you want to edit characteristics.

4. Edit the characteristics for the user.

5. Click Apply.

6. If you changed the user's password, you will have to confirm the password by retyping it and clicking
OK.

7. Click Close.
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You may find the need to add or change an extended message to a device or TSA once the initial system
configuration is complete.

Extended messages are messages that can instruct the user to perform certain tasks or duties when an
event takes place in the system. Extended messages can also provide the user with additional information
about devices.

Extended messages can be entered or edited using the Event Message tab in Event Action or by right-
clicking on a device or TSA in Map Display.

Only the extended message can be entered or edited in System Control.

To enter or edit an extended message in Event Action, the device or TSA MUST trigger an event. When
the event takes place, the extended message is displayed in the Event Message tab and then can be
edited. If no extended message exists, one can be entered.

1. Click the All Events tab in Event List.

2. Locate the event.

3. Click the event in the list.

4. Click the Event Message tab in Event Action.

5. Right-click in the message display area.

6. Click Edit Extended Message.

7. Select the event state.

8. Select the event substate.

9. Type a new message or edit the extended message.

10. Click Apply.

1. Locate the device or TSA.

2. Right-click on the device or TSA.

3. Click Devices.

4. Select a device in the Devices At list.

5. Click Extended Message.

6. Select the event state.

7. Select the event substate.

8. Type a new message or edit the extended message.

9. Click Apply.
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Use the Entity Labels dialog box to edit the label and description of the TSA, icon, or device you selected.

 Used to edit the label of the selected item.

 Used to edit the description of the selected item.

 Saves all of the changes you made without closing the dialog box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the EST2/FCC/ICR3 Reports tab to generate panel status, query smoke level, analog sensitivity,
disabled lines, disabled zones, disabled procedures, disabled zone messages, and active status reports.

Panel status: Lists the current state of each fire panel connected to the workstation.

Query smoke level: Shows the current panel sensitivity level for the node you selected. The node will either
report a normal sensitivity or an alternate sensitivity depending on what was setup in the data entry program
for the system.

Analog sensitivity: Each device (ionization or photoelectric smoke detector) connected to a node reports its
real-time sensitivity value to its controller. Sensitivity is the alarm threshold or calibration of the detector. The
sensitivity report displays the values of all points connected to a node according to device type and value.

Disabled lines: Lists all of the lines that are currently disabled.

Disabled zones: Lists all of the zones that are disabled.

Disabled procedures: Lists all actions, sequences, or time controls that are disabled.

Disabled zone messages: Lists all of the zones that have disabled messages.

Active status: Lists all of the points (devices) connected to a node (fire network) that are in an off-normal
state.

 The FireWorks workstation.

 The communications line (number) to a control panel network. This may be the line to one panel or
the line to a network of panels.

 The line number for the device's panel.

 The panel (either all panels or a selected panel) that is connected to the node.

 Creates a report based on the criteria selected.

 Goes to a specific row in a report.

 Finds a word or text in a report.
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 Saves the report.

 Prints a report.

 30 seconds is the default time period for FireWorks to receive a report from the
panel. If more time is required due to your request timing out, increase the timeout period. Timeout can be
set from 30 to 1,000 seconds.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

The following are the different command types available for EST3 systems:

Activate commands

Restore commands

Enable commands

Disable commands

System commands

Alternate
message

Activates alternate message routing within EST3 panels (if enabled in
EST3)

Panel

Alternate
sensitivity

Activates the detectors alternate sensitivity (secondary sensitivity)
values for determining an alarm

Panel

Amplifier power Activates an amplifier's audio output Card

Audio message Activates an audio message for broadcasting over a selected audio
channel

Card

Check-in group Activates a check-in group's check-in window to receive normal check-
ins and to activate the emergency output when activated outside the
check-in window

Card

Evacuate Activates the system's evacuation function Panel

GA inhibit Activates the GA inhibit function to prevent the two-stage alarm timer
from completing its cycle

Panel

Guard patrol Activates a guard patrol's early, late, and out of sequence sensing
mechanisms

Card

Led Activates an LED on the control/display module Device

Relay Activates a relay module Device
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Service group Activates a service group (a group of devices to be tested together) Card

Signal alert Activates the sounder base alert signal when using Edwards analog
devices configured as
2-stage sounders

Device

Signal evac Activates the sounder base evac signal when using Edwards analog
devices configured as 2-stage sounders

Device

Test alarm Places the device into its active state for verification testing Device

Test activate or
other

Places the device into its active state for testing Device

Test trouble Places the device into a trouble condition Device

Activate system
functions 1-4

Activates the programmed system monitor event (four possible) Panel

Alternate
message

Restores primary message routing within
EST3 panels

Panel

Alternate
sensitivity

Restores the detector's primary
sensitivity values for determining an
alarm

Panel

Amplifier power Turns off an amplifier's audio output Card

Audio message Stops an audio message from
broadcasting over a selected audio
channel

Card

Check-in group Closes a check-in group's window Card

Evacuate Restores the system's evacuation
function

Panel

Guard patrol Ends the patrol Card

Led Restores an LED on the control/display
module

Device

Relay Restores a relay module Device

Signal off Turns off the sounder base alert or evac
signal when using Edwards analog
devices configured as 2-stage sounders

Device
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Service group Causes the test mode to revert to circuit-
by-circuit testing

Card

Restore system
functions 1-4

Restores the programmed system
monitor event (four possible)

Panel

 Enable is not the same as activate. Enable means that once enabled, the system can activate the
device if needed.

Amp power Enables an amplifier's audio output Card

AND group Enables an AND group's programmed
response to occur when conditions for
the AND group are satisfied

Card

Card Enables the card (local rail module) input
and output functions to operate

Card

Check-in group Enables a check-in group's check-in
window to receive normal check-ins and
to activate the emergency output when
activated outside the check-in window

Card

Guard patrol Enables a guard patrol's early, late, and
out of sequence sensing mechanisms

Card

Input Enables an input device to recognize an
active or faulty detector or input module

Device

Led Enables an LED on the control/display
module

Device

Matrix Enables a matrix group's (group of
devices) programmed response to occur
when conditions for the matrix group are
satisfied

Card

Relay Enables a relay module Device

Service group Enables a service group (a group of
devices to be tested together)

Card

Time control Enables a time control to function at the
programmed time

Card
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Zone Enables a zone's programmed
responses to function

Card

 Disable is not the same as restore. Disabling an object prevents it from being activated.

Amp power Disables an amplifier's audio output Card

AND group Stops the AND group's programmed
response from occurring, even if the
conditions for the AND group are
satisfied

Card

Card Disables the card (module) input and
output functions from operating

Card

Check-in group Closes the time group's check-in window
and prevents activation of the emergency
output when activated outside the check-
in window

Card

Guard patrol Prohibits the guard patrol from being
started

Card

Input Stops the system from recognizing and
responding to a particular device

Device

LED Disables an LED on the control/display
module

Device

Matrix Disables the matrix group's programmed
response, even if conditions for the
matrix group are satisfied

Card

Relay Disables a relay module Device

Service group Disallows anyone from activating the
service group for testing

Card

Time control Prohibits the time control from
functioning at the programmed time

Card

Zone Disables a zone's programmed response
functions

Card
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Alarm silence Silences the audible notification
appliances. May also turn off visible
notification appliances, depending on
EST3 configuration.

Panel

Calibrate analog Resets the environmental compensation
and dirtiness levels after the devices
have been cleaned for Edwards analog
cards and smoke devices

Card or device

Drill Activates the fire drill function Panel

Panel silence Silences the panel's internal buzzer after
all events have been acknowledged

Panel

Restart Restarts the panel or network Panel

Reset Resets the panel to normal (panel may
not go normal if a point is not restored or
normal)

Panel

Set date Sets the system's date Node

Set time Sets the system's time Node

Manual reconcile Reconciles the system with the panel Node

Use the EST3 Standard Reports tab to generate Status, Output Status, Disabled, Sensitivity, Revision,
Trouble, and Panel History reports.

Status Report: Lists all of the devices connected to a control panel that are in an off-normal state.

Output Status Report: Lists all of the active outputs, including LEDs, connected to a control panel.

Disabled Report: Lists all of the devices connected to a panel that have been disabled.

Sensitivity Report: Each Signature Series smoke detector reports its real-time value. Sensitivity is the alarm
threshold or calibration of the detector. The report displays the values of all points connected to a panel
according to device type and value.

Revision Report: Lists all of the revision information for the hardware, firmware, project, microcode, and
database in the system. All revision information is stored in memory on the 3-CPU.
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Trouble Report: Lists all of the devices connected to a control panel that are in trouble.

Panel History Report: Lists all of the events and commands that have taken place on a control panel.

Partition Report: Lists the devices associated with a partition.

 The FireWorks workstation.

 The communications line to a control panel network. This may be the line to one panel or the line to a
network of panels.

 The panel (either all panels or a selected panel) that is connected to the node.

 Lists the partitions in your system.

 Creates a report based on the criteria selected.

 Goes to a specific row in a report.

 Finds a word or text in a report.

 Saves the report.

 Prints a report.

 30 seconds is the default time period for FireWorks to receive a report from the
panel. If more time is required due to your request timing out, increase the timeout period. Timeout can be
set from 30 to 1,000 seconds.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Event Action window to display messages that are associated with a device that generated an
event, flash a corresponding event LED, or make a log entry for each event.

When no events are in the system, the top portion of the Event Message tab displays the phrase "FireWorks
Banner, Configurable," which indicates that the system is functioning correctly. When events are in the
system, the event type (name of the event) is displayed in this area.

 Displays a message that corresponds to the selected event in Event List. This
message, entered by the system programmer, may contain important procedural information about what to
do during an alarm or other event.

 Allows you to enter and save important log information about an event. The log entry is
stored with the event and can be reviewed or printed at a later date.

 Displays the Create/Edit Log Entry dialog box, which is used for making
your own log entry for an event.

 Displays all of the card access information that is associated with the event that is
selected in Event List. A picture of the cardholder is also displayed.

 Displays the Card Information Search dialog box, which is used to search for
and select the desired card information record. Once selected, all card information is displayed in the Card
Information dialog box.
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Acknowledge: Notifies System Control
that you are aware of and have
recognized the device event that resulted
in the current event message. (Keyboard
shortcut F1 and on the Functions menu.)

Alarm Silence: Silences the audible
notification appliances connected to the
system

Panel Silence: Silences the control
panel's internal buzzer

Drill: Forces all audible and visual
notification appliances to the ON state

Reset: Returns a control panel to normal
if all its devices have been restored

Contacts: Opens the Contacts dialog
box, which is used to contact and
authenticate receiver event contacts. It is
only enabled when a receiver event is
selected that has associated contacts.

Silence Workstation: Silences the
workstation's internal buzzer and turns
an event associated audio (AVI) file ON
and OFF

Alarm Red

Security (alarms) Orange

Supervisory Yellow

Trouble/Disabled Yellow
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Alert/Monitor Yellow

Alarm silence Yellow

Each event that takes place in your system is color-coded by type.

Red Alarm

Yellow

Trouble

Supervisory

Monitor

Non-alarm security

Security bypass

Card access

Orange Security alarm

Grey
Disabled

Security partition disarmed

Green
Restore

Gold Supervisory (special, see below to set up)

EST2, IRC-3, and FCC security points are annunciated as trouble events
(yellow).

EST3 partition events (away, stay, away fail, stay fail, entry delay, exit
delay) are yellow.

Because trouble and supervisory events are displayed in yellow, you have the option to change supervisory
events to display in gold. This makes it easier to tell the difference between a trouble event and a
supervisory event.

1. Open System Builder.
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2. Open System Configuration.

3. Click the Basic Properties tab.

4. Locate the following property: SYSCONTROL_SUPERVISORY_GOLD.

5. In the Value column, select "1" for gold or "0" for yellow (default).

6. Click Apply.

7. Continue configuring other properties or click Done if finished.

8. Restart FireWorks.

Use the Event List window to display all of the events that take place in your system. The Event List window
is the controlling or "main" window. It controls what is displayed in the other windows based on the events
that take place in the system. This control method is referred to as "event driven." Information and indication
for an event are shared between the windows.

When events take place, they are displayed on the New Events tab. Each window updates to display
information relating to that event. Clicking on an event also updates the windows to display the related
information.

 For a complete listing of events and their descriptions, refer to the topic Event type descriptions.

Red Alarm

Yellow Trouble

Supervisory

Monitor

Non-alarm security

Security bypass

Card access

Orange Security alarm

Grey Disabled

Security partition disarmed

Green Restore
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 Displays all events that take place before they are acknowledged. Once they are
acknowledged, they are removed from this list and added to the Acknowledged Events list and/or All Events
list.

 Displays all acknowledged events. A maximum of 500 events can be stored at
a time. As more acknowledged events take place, the older acknowledged events dropoff, but can be found
in History.

Security acknowledged events remain on this tab until the partition is reset. They then move to the All
Events tab.

 Displays all of the events that have taken place, including acknowledged events. A
maximum of 500 events can be stored at a time. As new events take place, the older events dropoff but can
be found in History.

 The type of event (alarm, trouble, supervisory, monitor, security, or restore) taking place in the
system.

 The date and time that the event occurred.

 The label of the device that generated the event.

 The address of the device that generated the event.

 A brief description of where the device is located.

 The map that contains the device that generated the event.

 The user who was logged on at the time of the event.

An event message is a text item that describes a device or event, and tells you what to do when an event
takes place. Messages can be generated in the SDU or in FireWorks. Messages generated in the SDU and
FireWorks can be displayed in Event Action. System Control provides a means for adding descriptions and
extended messages to devices or TSAs.

Extended messages are messages that inform or instruct the user to perform certain tasks or duties when
an event takes place in the system. For example, when an event takes place, you may want to tell the user
to call or contact a certain person or department, send a guard to a specific place, or power down certain
equipment. These messages can be entered in either System Builder during the configuration process or in
System Control when needed.
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When an event occurs in your system, a number of functions take place automatically. Each individual
system performs a number of control functions to condition the area it services, including operating audible
and visual notification appliances, closing doors, etc. These actions are performed independently of the
FireWorks system. At the same time, the system sends the device event information to its workstation for
processing by System Control.

1. The Event List displays information about the point that is waiting to be acknowledged. The events are
color-coded to show their type. Each line is a single event and displays the event type, date and time,
device, address, location, and map.

2. Once the event is acknowledged, it is removed from the New Events tab and is added to the
Acknowledged Events tab.

3. Once the restoral of the point is acknowledged, the events and acknowledgements reside only on the
All Events tab.

4. Security events, once acknowledged, remain on the Acknowledged Events tab until a partition reset is
executed. Then they are moved to the All Events tab. Exception: Partition events operate the same way
as security events, as described above.

5. A security partition state (armed, away, stay, disarmed) always remains on the Acknowledged Events
tab, indicating the current state of the partition. A partition is always in one of these states.

When an event occurs in your system, a number of functions take place automatically. Each individual
system performs a number of control functions to condition the area it services, including operating audible
and visual notification appliances, closing doors, etc. These actions are performed independently of the
FireWorks system. At the same time, the system sends the device event information to its workstation for
processing by System Control.

1. The device and/or map TSA flashes either red (alarm), orange (security), yellow (trouble, supervisory,
monitor), or green (restore).

2. The Device Map button becomes active.

When an event occurs in your system, a number of functions take place automatically. Each individual
system performs a number of control functions to condition the area it services, including operating audible
and visual notification appliances, closing doors, etc. These actions are performed independently of the
FireWorks system. At the same time, the system sends the device event information to its workstation for
processing by System Control.
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1. The Acknowledge button becomes active.

2. The associated event message is displayed.

3. The associated event LED flashes.

4. The Log Entry tab is active for making log entries related to the event.

5. The Silence Workstation button becomes active.

The first column in Event List is the Type column. Each event type is made up of a bin, state, and event
element. These define the type or kind of event that has taken place in your system, as follows:

Bin is the event classification

State is the change of state to your system

Event is the result of the change of state to your system

Event type format:

Alarm Fire alarm event

Disabled Disable event, may be system, fire, security, or access

Monitor Process management and other non-life safety events

Security Security alarm event

SecurityArmed Security events from armed partitions

SecurityBypassed Bypass security events for items in a partition

SecurityBypassedNIP Bypass security events not in a partition

SecurityDisabled Disable security events for items in a partition

SecurityDisabledNIP Disable security events not in a partition

SecurityMonitor
Security event from a partition that is related to the
status of a point or partition

SecurityMonitorNIP
Security event not in a partition that is related to the
status of a point or partition

SecurityNIP Security events that are not in a partition
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Supervisory Fire supervisory

Trouble Fire or system trouble

+12V Failure The +12V voltage level on the watchdog card is no longer being
detected

-12V Failure The -12V voltage level on the watchdog card is no longer being
detected

3V Failure The 3V voltage level on the watchdog card is no longer being
detected

5V Failure The 5V voltage level on the watchdog card is no longer being
detected

AC Fail D6600 receiver AC power failure

Access Account Event Receiver event

Access Account Event(NO REST) Receiver event

Access Denied 2 Man Rule Timeout Second authorized card was not presented before a specified time
period

Access Denied Antipassback Strict antipassback

Access Denied Escort No escort card presented

Access Denied Outside Schedule 1 Card holder attempted to gain access outside of the designated
schedule one

Access Denied Outside Schedule 2 Card holder attempted to gain access outside of the designated
schedule two

Access Denied Partition Armed Card holder attempted to enter a secure area

Access Denied Pin Not Entered No personal identification number was entered

Access Denied Pin Not Valid Incorrect personal identification number entered

Access Denied Ranks Not Active Card holder is either not active or has expired

Access Denied Reader Disabled Card presented to disabled reader

Access Denied Unknown General failed card presentation (no record)

Access Granted Card holder gained access

Access Granted Antipassback Card passback occurred but second user was allowed entry

Access Granted Irregular Card holder was outside schedule one or two but was still allowed
access

Access Granted Muster Card presented to muster station

Account Status Failure D6600 receiver account status failed
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Account Supervision State Receiver account was inactive for a period of time

Activate Output D6600 receiver output activated

Alarm Any alarm point

Alarm Account Event Receiver event

Alarm Account Event(NO REST) Receiver event

Alarm Armed Security alarm from an armed partition

Alarm Disarmed Security alarm from a disarmed partition

Alarm Not In Partition Security alarm from a point not included in a partition

Alarm Silence Fire NAC circuit silence

Alarm Verify Fire alarm verification circuit

All Call Audio EVAC system function

Audio In D6600 receiver audio in

Battery Low D6600 receiver battery charge is low

Battery Missing D6600 receiver battery not connected

ByPassed Not In Partition Bypass of a point not in a partition

C900 Battery Low D6600 receiver C900 battery is low

C900 Output Activated D6600 receiver C900 output was activated

C900 Intercept Disabled D6600 receiver C900 intercept was disabled

Call In Activation Firefighter phone activation

Card/Port Not Found FireWorks internal fault

Check In Group Check-in group event

Closing Trouble Trouble automatic arming of CMS check-in

Communication Error D6600 receiver communication error

Communication Fault Wiring or device fault

Disable Disable command

Disabled Disable state for a point in a partition

Disabled Not In Partition Disable state for a point not in a partition

Drill Drill event

Emergency Emergency event

Entity In Test Device or group in test mode (service group)

Entry Timer Security perimeter entry timer

Evacuation Command or pseudo point for evacuation

Exit Timer Security perimeter arming

Fan Failure Fan "xx" on the watchdog card failed
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Fault Armed Security fault while armed (alarm)

Fault Disarmed Security fault while disarmed

Fault Not In Partition Security fault for point not in a partition

First Alarm Activation First fire alarm

First Disable Activation First disable (all)

First Monitor Activation First monitor (all)

First Supervisory Activation First supervisory (fire)

First Trouble Activation First trouble (fire and system)

Ground Fault Wiring earth ground

Guard Patrol Early Guard checked in at station early

Guard Patrol Late Guard checked in at station late

Guard Patrol Out Of Sequence Guard checked in at station in the wrong order

Line Card Trouble D6600 receiver line card trouble

Line Fault D6600 receiver line fault

Local Alarm Activation Local event

Local Monitor Activation Local event

Local Trouble Activation Local event

Maintenance Alert Fire device maintenance

Maintenance Armed Security maintenance event with partition armed

Maintenance Not In Partition Security maintenance event from point not in a partition

Monitor Monitor event

Monitor Account Event Receiver event

Monitor Account Event(NO REST) Receiver event

Network Error D6600 receiver network issue

Object Running Time control

Partition Alarm Partition alarm event

Partition Away Partition armed with away state

Partition Away Fail Arm away command failure

Partition Disarmed Partition disarmed state

Partition Fault Fault event from a partition

Partition Stay Partition armed with stay state

Partition Stay Fail Arm stay command failure

Point In Service Group Activation Point in test (service) active

Power Trouble Panel power trouble
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Prealarm Intelligent or analog detector pre-alarm

Printer Failure The printer is no longer working

Printer Not Found The printer is not connected

Printer Off Line D6600 receiver printer not online

PRT Error D6600 receiver PRT error

Receiver Internal System Message Receiver problem

Relay Confirmation Output confirmation

Reset Activation Fire alarm reset

Reset Stage 1 Activation First portion of a fire reset

Reset Stage 2 Activation Second portion of a fire reset

Reset Stage 3 Activation Third portion of a fire reset

Restoration Without Alarm Activation Restoration for an alarm came but there was no activation

Restoration Without Monitor
Activation

Restoration for a monitor came but there was no activation

Restoration Without Security
Activation

Restoration for a security came but there was no activation

Restoration Without Supervisory
Activation

Restoration for a supervisory came but there was no activation

Restoration Without Trouble
Activation

Restoration for a monitor came but there was no activation

Security Security event

Security Account Event Receiver event

Security Account Event(NO REST) Receiver event

Security ByPassed Security point bypassed event

Security Maintenance Security maintenance event

Service Device Device in test (service)

Service Group Activation Service (test) group active

Set Time D6600 receiver time not set

Silence Switch Activation Panel silence event

StartUp Panel startup event

Station Activation Guard patrol station event

Supervisory Fire supervisory

Supervisory Account Event Receiver event

Supervisory Account Event(NO
REST)

Receiver event

Switch Activation Panel switch event
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System Temperature High D6600 receiver temperature is high

Tamper Armed Security tamper event while partition armed (alarm)

Tamper Disarmed Security tamper event while partition disarmed

Tamper Not In Partition Security tamper event from a point not in a partition

Temperature Failure The temperature sensor on the watchdog card is no longer
working

Time Control Activation Time control event

Trouble Fire or system trouble

Trouble Account Event Receiver event

Trouble Account Event(NO REST) Receiver event

Trouble Short Output or communication line short

Two Stage Timer Expiration Canadian operation

Unknown Account State Receiver account is not programmed

Unknown Event State Receiver event is not programmed

Unknown Line State Receiver line not programmed

Unknown Type Unknown event type (Call Technical Support)

UPS AC Fail D6600 receiver AC power failure on the UPS

UPS Battery Low D6600 receiver UPS battery is low

Virtual Point Alarm User-defined status

Virtual Point Trouble User-defined status

Activate From
Communication Reconcile

Activation of an event from a communication reconcile

Activate Activation of an event state

Activate Message Disabled Activation of a point with message disabled

Activate Under Service Activation of an event state when the object (could be any SDU object;
panel, card, device, etc.) was in a service condition

Activation Ack The event state activation was acknowledged

Reset Partition Security partition reset

Restoration Ack The event state restoral was acknowledged

Restore Restoral of an event state

Restore From
Communication Reconcile

Restoral of an event from a communication reconcile
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Restore Message Disabled Restoral of message disabled

Restore Under Service Restoral of an event state when the object (could be any SDU object;
panel, card, device, etc.) was in a service condition

The following "event" does not fall under the bin, state, or event descriptions.

Undefined error Unexpected event (Call Technical Support)

A command icon does not represent a device. Rather, it defines a set of panel commands. When you click a
command icon, you can review or execute these commands.

You can use a command icon to execute the commands found in the Commands dialog box. Other than
issuing commands, command icons are passive. They have a black border and do not flash or change color.

1. Locate the command icon (black in color).

2. Click the icon.

3. In the Commands dialog box, click Execute.

 All of the commands that are displayed in the Commands dialog box are activated when you click
Execute. Make sure these are the commands that you want to activate on your system.

A command TSA represents a command you can execute in your system. Command TSAs never flash, and
have a solid black border. When executed, the associated preprogrammed commands are sent to the
specified fire alarm networks. You can issue commands to any workstation and node in a FireWorks
network. A command TSA can contain a group of devices.

1. Locate the command icon (black in color).

2. Click the icon.

3. In the Commands dialog box, click Execute.

 All of the commands that are displayed in the Commands dialog box are activated when you click
Execute. Make sure these are the commands that you want to activate in your system.
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Exiting from System Control means stopping the System Control program. When you exit from System
Control, you return to the Windows desktop.

 Exiting from System Control is access level controlled. The Exit command is not active if you do not
have the right access level.

 When you exit from System Control, you shut down the system at the workstation. Device
events occurring at the nodes attached to the workstation will not be annunciated.

1. From the File menu, click Exit.

2. Click Yes to exit from System Control.

Click No to cancel.

Use the Extended Message Editor dialog to enter or edit an extended message for a device. Extended
messages are messages that inform or instruct the user to perform certain tasks or duties when an event
takes place in the system.

 The label of the device.

 The device's event state (alarm, trouble, supervisory, etc.) that the message is attached to.

 The device's event substate (activate, restore, etc.) that the message is attached to.

 The area used to enter or edit an extended message.

 Saves all of the changes you made without closing the dialog box.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Filter command to filter a report based on certain criteria. This may be beneficial when you only
want to view certain parts of a report.

 All filters can be used in combination to narrow your filter criteria even further.

 Filters a report based on a range of dates.

From: The beginning date for the report.

To: The ending date for the report.
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 Filters a report based on one of the criteria listed.

 Filters a report based on a specific word or text. All of the columns or just the
columns you select can be searched.

 Organizes a report based on two columns you select. The columns can be arranged in
ascending or descending order.

First Column to Order by: This is the first column you want to use to organize a report.

Second Column to Order by: This is the second column you want to use to organize a report.

 Saves all of the changes you made without closing the dialog box.

 Resets all filters.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Watchdog Card Status dialog box to monitor supervision points within the FireWorks computer. The
supervision points are: internal fans, CPU, power supply, and temperature.

 Indicates the status of the fans inside the computer. Running means the fan is running. Failed
means the fan is not running.

 Indicates the power supply voltage levels inside the computer.

 Indicates the temperature of the CPU inside the computer.

 Indicates the voltage level and duty cycle the fans are operating at inside the
computer.

Some cameras can be focused using the focus buttons. Focusing allows you to make adjustments to the
distinctness or clarity of the image coming from the camera.

 Only one camera can be controlled at a time.

1. Select a camera.

Refer to Selecting a camera for more information.

2. Click the Focus In and Out buttons to adjust the clarity of the picture.
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A B C D E F G I L M N P R S T U V W Z

Access level See User level.

Acknowledge Deliberate action of the workstation operator to
confirm that an event message has been seen.
Acknowledging a message silences the
workstation beeper, but does not affect the
device sending the message.

Acknowledge button Button in Event Action that lets the user
acknowledge an event message. You can click
the button using the mouse or touch screen, or by
pressing F1 on the keyboard.

Alarm Device event or state reached when the device
detects a fire.

Alert box Type of dialog box used to display warnings or
error messages and requiring a user response.

Annunciation Visual and/or audible indication of alarm or other
states. FireWorks is an annunciation and control
system that uses graphic representations of the
site to speed device identification and response.

Application Major program that is part of FireWorks.
Examples: System Control, System Builder, Icon
Editor. Also referred to as a program.

Arrow keys Keys on the workstation keyboard that control
cursor movement. These keys have arrows
printed on them. We refer to the separate keys as
Up, Down, Left, and Right.

Boot Automatic startup process used by the computer.
Boot or reboot also refers to restarting the
computer without turning the power off. See also
Reboot.

Border Outline around a TSA or icon. FireWorks controls
the appearance of borders to indicate device
states. The border flashes until the event
message is acknowledged.
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Branch Switch the Map Display to a different map.
Branching is controlled by user-defined TSAs or
by (predefined) standard control buttons.

Button Feature of a graphical user interface that is
activated by clicking with mouse, touch screen, or
keyboard. Buttons represent commands. TSAs
and icons are often referred to as buttons.

CAD Computer Aided Design.

Click Move the mouse pointer over an object and press
the left mouse button once. This term is also
used for equivalent touch screen or keyboard
actions.

Client Although the term server is used to indicate the
master database, the FireWorks LAN does not
have a conventional client / server structure. See
also Database.

Command button See Command TSA.

Command icon Type of icon that executes a list of system
commands when activated.

Command list Device response lists defined for a command
TSA or command icon. See also Response list.

Command TSA Type of TSA that executes a list of system
commands when activated. The FireWorks
System Administrator has details on the use and
function of each command TSA. Command TSAs
are only active if the user access privileges
include those commands.

Configuration Specification of the characteristics of a system or
system component. Programs used to define
user or hardware profiles.

CPU Central Processing Unit.

Current map Map currently displayed in Map Display.

Cursor Block or I-beam shape that represents the text
insertion point. Cursor is often used as a
synonym for pointer. Strictly speaking, however,
the pointer indicates the mouse position, while
the cursor indicates the text insertion position.
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Default settings Values provided by the system when no user
values are supplied.

Definition box Dialog box used to define an object. Example:
TSA or icon definitions. We also refer to definition
dialog boxes as definition sheets.

Definition sheet Dialog box used to define an object.

Desktop Stable display area of a program that uses
windows. Windows open within a given desktop.

Destination map Map to which a TSA or other button links. When
the TSA or button is clicked, Map Display
switches its display from the source map to the
destination map.

Device Field device connected to a control panel.

Device event Change of state resulting in an event message.
The events are named for the resulting states.

Device icon Type of icon that represents a field device(s).

Device ID ID that defines the field device in FireWorks.
EST2/IRC3/FCC format: UUNNLLPPDDDD (Unit,
Node, Line, Panel, Device), EST3 format:
UUNNPPCCDDDD (Unit, Node, Panel, Card,
Device)

Device map button Standard Map Display button that branches to the
map containing the device in question. The
device is the earliest unacknowledged active
point.

Device state See Device event.

Dialog box Feature of a graphical user interface similar to a
window, but without resize or window control
menu functions. A dialog box presents
information and gathers user entries or
responses. Usually, dialog boxes must remain in
the foreground until completed and closed.

Dimmed Button, icon, or command that is not available.
These are displayed with gray text.

Double-click Move the mouse pointer over an object and press
the left mouse button twice (in rapid succession).
This term is also used for equivalent touch screen
or keyboard operations.

Down Keyboard key with the down arrow. See also
Arrow keys.

Drag Point to an object, press and hold the left button,
then move the mouse pointer. The object moves
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along with the pointer. Release the button to
release the object.

Drawing Graphical portion of a map or icon. Also the
bitmap (BMP) or icon (ICO) file holding the
drawing.

Edit Revise the contents of a field, record, or file.

EST2, EST3 Fire alarm control panels manufactured by
Edwards Systems Technology.

Event See Device event.

Event list See Event message list.

Event message Message displayed in Event Action when a
device signals a change of state event. Each
message consists of:

Event type, priority, location, date/time,
description, count

Event message list List of event messages displayed in Event List.

Extended message Long message assigned to one state of a device.

FASTEST Test of the installed initiating devices that does
not activate the notification appliances.

FCC Fire Command Center. A multiline fire network
controller manufactured by Edwards Systems
Technology. FCC supports fire panels, graphic
annunciators, and system-wide controls.

Field Data entry box. While field can also refer to site
locations, we usually mean a data entry field
capable of displaying or accepting character
values.

Field device Initiating, indicating, or controlling devices
installed at the protected site, usually remotely
from the controlling fire panel.

Filename System label for a file. The filename is composed
of a root segment and an extension.

Fire network Control panel and one or more lines of devices.
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Flash Alternate between two colors. TSA and icon
borders flash to show unacknowledged event
messages or device states.

Formula 2-DC unit Connects FireWorks workstations to a token ring
network. Can also connect HLNIC units.

General icon Type of icon that is a passive image only.
General icons are used like stickers to show the
location of fire extinguishers, first aid kits, and the
like.

Graphics package Any program that creates drawings.

Grayed out See Dimmed.

Icon Small, predefined symbol that represents a
physical device(s). Icons on maps show the
location of devices. Icons have borders that
indicate device events and states. Icons can also
be used to issue system commands.

Initiating device Device that detects an alarm, supervisory,
monitor, or security condition and reports this
event to a control panel.

IRC-3 Intelligent Response Controller. A fire alarm
control panel manufactured by Edwards Systems
Technology.

Legend map Map that contains mostly text and does not
represent a physical area of the site.

Line Data transmission circuit between a fire control
module and its field panels.

Log off Release control of a workstation.

Log on Take control of a workstation by entering your
user ID and password.
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Map Drawing of an area of the site, showing
connections to other maps (TSAs) and devices
(icons). A configured map consists of a drawing
and a configuration or definition sheet.

Map drawing Graphical portion of a map. Also the bitmap
(BMP) file holding the drawing. A configured map
consists of a drawing and a definition sheet.

Map library Collection of maps used by FireWorks for the site
in question. See also Map system.

Map system Collection of maps connected by TSAs that
defines the site for FireWorks.

The highest level map is an overall site map that
shows the entire building or complex of buildings.
The site map branches down to more detailed
maps of individual buildings or single floors.

When you click a TSA you branch to a specific
map. Standard buttons included in Map Display
perform other map navigation functions.

Map TSA Type of TSA that causes Map Display to branch
to a new map. The border is active for use in
annunciation.

Menu bar First or second line of a window, containing the
window's pulldown menus.

Messages waiting Counters that show the number of messages
from fire networks that are waiting to be
acknowledged. The Remote Messages Waiting
counter displays the number of messages from a
remote workstation.

Multiplex signaling Data communication where two or more
messages from remote devices are interleaved or
transmitted simultaneously over the same line.

Node A control panel.

Notification
appliance

Device that alerts site occupants to an alarm
condition. Examples: Bell, strobe, speaker.
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Panel command Command that can be issued from a fire control
panel or from System Control. System Control
lets the user issue commands without having to
use the control panel. Panel commands are also
called system commands.

Parent map Standard Map Display button that branches to the
source map for the current map. This is usually
the same as branching up one level in the map
system.

Pointer Arrowhead or other shape that represents the
mouse position. Pointer is often used as a
synonym for cursor. However, the pointer actually
indicates the mouse position, while the cursor
indicates the text insertion point.

Popup list Selection list that opens in its own box when
needed.

Previous map Standard Map Display button that branches to the
map displayed previously. Clicking this button
has the effect of toggling between the last two
maps displayed.

Program Major program that is part of FireWorks.
Examples: Map Editor, System Control, or
System Commands. Also referred to as an
application.

Protected site Site covered by the FireWorks system, whether
single or multiple buildings.

Reboot Restart the computer without turning the power
off.

Response For each event, a command can be executed
when the device signals the event.

Restore Device event. The device returns to its normal
state from an off-normal state.

Runtime variable Variable loaded when a program starts.

Secondary map Map connected by one primary and one or more
secondary links. This is a map that can be
reached from several places in the map system.
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Selection list List from which you can select one or more items.
Selection lists are often used when you must
enter one of several values in a data field. You
select items by positioning or toggling a highlight
bar.

Service notice Passive map (drawing) that shows name and
contact information for system servicing.

Session Cycle of starting, working with, and stopping a
program or system.

Shortcut menu A menu that appears when you right-click an
object. It lists commands that apply only to the
selected object.

Shutdown Process that brings a program to an orderly
close.

Site map Top-level map in a map system. Also, a standard
Map Display button that branches to the top-level
map.

Source map Map from which a TSA or other button links.
When the TSA or button is clicked, Map Control
switches its display from the source map to the
destination map.

Stand-alone FireWorks system or workstation designed to
operate as a single unit. Stand-alone systems
use a single workstation and do not use a token
ring network.

State See Device event.

Status bar Bottom line of the System Control screen. The
status bar shows system operating status
information.

Status zone Type of device zone that does not require
acknowledgment of event messages. Status
zones are useful for indicating the status of
auxiliary equipment.

Supervisory open Device event. The device has lost supervision or
has an open circuit.

Supervisory short Device event. The supervisory device has closed
its circuit.

System command See Panel command.

System configuration Process of configuring the FireWorks software to
match the hardware used by the system.
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Time-out Security feature that logs a user out after a period
of inactivity.

Title bar First line of a window, showing the window's
name. Drag the title bar to move the window
anywhere on screen.

Tool button Shortcut for a command on a pulldown menu.
Clicking the tool button is the same as choosing
the command.

Trouble Device event indicating equipment failure, circuit
failure, a fault condition, or an operational
malfunction.

TSA Touch Sensitive Area.

TSA borders See Border.

Unit Workstation. The FireWorks computer and its
peripherals-monitor, keyboard, mouse, and
printer.

User End user of the system. In general, a user could
be any member of the staff.

User configuration Process of defining the system users and setting
their privileges.

User level Field defined in System Builder that shows the
access privileges allowed.

User profile Settings made during user configuration that
define the user's privileges.

Virtual point Device icon or zone TSA that is not connected to
a field device, but is used as an auxiliary indicator
within FireWorks.

Window control menu Menu of standard window control commands.
Open the window control menu by clicking the
box in the upper-left corner of the window.

Work area Central portion of a window in which you work, as
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opposed to the menu and tool bars.

Workstation Unit. The FireWorks computer and its
peripherals-monitor, keyboard, mouse, and
printer.

Zone TSA Represents a group of devices of the same type
on the same map. A zone TSA uses a list of
devices rather than separate device icons.

System Control has the option of showing or hiding the outlines for TSAs in the normal (non active) state.
This can help reduce screen clutter. TSA borders toggle ON and OFF by selecting Hide Inactive TSAs.

1. From the Edit menu, click Hide Inactive TSA or press F4.

 TSAs that are not in the normal state will not turn OFF.

1. From the Edit menu, click Hide Inactive TSA or press F4.

Use the History tab to create and view the active and archived history for your system.

Active history: All events that have not been archived. The system stores approximately 10,000 events that
can be viewed before they must be archived. Events can be archived at any time.

Selected Archive: Events that have been archived into a single file. These can be viewed at any time.

 The file, number of records, and start and end date of the current history.

 Archives all of the events in the currently active history.

 A list of the previously archived history files. These can be selected and opened.

 Creates a report based on the criteria selected.

 Goes to a specific row in a report.
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 Finds a word or text in a report.

 Filters a report based on certain criteria selected by the user.

 Saves the report.

 Prints a report.

 30 seconds is the default time period for FireWorks to receive a report from the
panel. If more time is required due to your request timing out, increase the timeout period. Timeout can be
set from 30 to 1,000 seconds.

 Opens the Card Information dialog box, which displays all card information
associated with the event record that is selected.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Icons have borders with different colors. Each of the colors shows what is taking place with the icon. During
system events, the border flashes and changes color depending on its type. A solid icon indicates the status
of the device by the color of its border. A flashing icon contains the current device event and requires
acknowledgment.

Device Blue

Red

Yellow

Green

Grey

Orange

Normal

Alarm

Trouble, supervisory, monitor

Restore

Disabled

Security (alarms)

Command Black Normal (always black)

General Brown Normal (always brown)

EST2, IRC-3, and FCC security points are annunciated as Troubles (yellow).

EST3 partitions (away, stay, away fail, stay fail, entry delay, exit delay) are yellow.
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Icons are small, predefined symbols that represent physical devices (e.g. smoke detector, waterflow, card
reader controller, fire extinguisher etc.) in your system. Icons are placed on maps to show the location of
devices. Icons have borders that indicate device events and states. In addition, you can left- or right-click an
icon to perform a function or display information.

The border of an active icon flashes until you acknowledge the event. Icon borders are color-coded to show
device state.

There are three types of icons.

Device icon

A device icon is defined as one or more devices. A device icon is normally found on device maps and
control maps (e.g. smoke control). If any of the devices in the group changes state, the device icon border
flashes. To view information concerning the icon, left- or right-click the icon.

Command icon

FireWorks can issue system or panel commands directly to fire networks. A command icon does not
represent a device. Rather, it defines a set of panel commands. When you click a command icon, you can
review or execute these commands.

You can use a command icon to execute any command found on the System Commands menus. Other
than issuing commands, command icons are passive. They have a black border and do not flash or change
color.

General icon

General icons are passive. They do not show device states or issue commands. General icons have a
brown border. They are a convenient way to have images on your maps.

General icons are typically used to show the location of equipment that is not connected to a fire network.
For example, you could use general icons to show the location of fire extinguishers or first aid kits.

Use the Image window to display all movie (AVI ) and still picture (BMP, JPEG, WMF, and RLE) images.
This window is used to display images or movies relating to certain devices or areas when know video
images are available for those devices or areas. This window is displayed in place of the Camera View
window when activated from an event.

 Contains images and movies that you can display on your system. Click the drop-
down arrow to select an image or movie from the list.
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Play: Plays the selected movie file

Stop: Stops the movie from playing

Restart: Restarts (replays) the movie
from the beginning

Browse image files: Allows you to select
the image file(s) that you want to display

The following is the system command type summary matrix for IRC-3, FCC, or EST2 systems.

Actions X X X X -

Sequences X X X X -

Tests  X  X  -  -  -

Time  controls  X  -  X  X  -

Lines - - X X -

Panels - - X X -

Zones  -  -  X  X  -

Reset  -  -  -  -  X

Drill  -  -  -  -  X

Alarm silence - - - - X

Outputs  X  X  X  X  -
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Smoke level - - - - X

Set  time  -  -  -  -  X

Set  date  -  -  -  -  X

A partition is group of devices that protect a certain area. Issuing a partition command affects all of the
devices assigned to that partition.

The different partition commands are:

Arm stay (perimeter only): Arms only the perimeter devices in the partition. Internal devices do not issue
alarms.

Arm away (all armed): Arms all of the devices in the partition. All devices can issue alarms.

Disarm partition: Disarms the partition. No alarms are issued.

Update status: Updates the current status of the partition.

Reset partition: Resets the partition by clearing out all messages at the panel, keypad displays, and in
the Event List display. To reset a partition, the partition must be disarmed.

Arm anyway (stay): Arms only the perimeter devices in the partition even if a device is in alarm.

Arm anyway (away): Arms all of the devices in the partition even if a device is in alarm.

1. From the Applications menu, click Partition Commands.

2. Select the Node that the partition is assigned to.

3. Select the Partition.

4. Review the current status of the partition.

5. Click the desired partition command.

Issuing a command involves selecting a device to receive the command, then selecting the command that
you want to send. Only certain types of command are available for certain devices.

 FireWorks issues single commands or sets of commands in the order they are placed in the command
set. For example, if the command set includes ten commands followed by a Reset command, the ten
commands are processed first and then the Reset command.

 FireWorks issues commands using a low priority. If you need medium or high priority commands,
program the commands in an SDU command list then have FireWorks activate the command list.
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1. From the Applications menu, click System Commands.

2. Select the device to receive the command. Click the "plus" symbol to navigate to the device.

If you know the device's label or address, use the Find button to quickly find the device you are looking
for.

3. Select the command.

4. If prompted, select the argument criteria for that command and device.

5. Click Issue Command.

6. Monitor the status of the command in the status bar or click Command Status to open the Command
Status dialog box.

The following are the key features of System Control:

Window based user interface

Customization of quadrant layout

Acknowledge capability

Alarm, supervisory, trouble, and monitor indication

Log entry

New events list

Acknowledged events list

All events list

Messages waiting

Alarm silence control

Panel silence control

Drill control

Reset control

Graphical map display

Quick map selection

Map zoom control

Multiple map switching control

TSA (touch sensitive area) map jumping

Device icon representation on maps

System control with use of TSAs

History reports
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System reports

Diagnostic reports

Standard reports

Task scheduling

Event Action and Event List configuration

Automatically printing events

Sizing the quadrant windows

Each menu item and command has a keyboard shortcut or hot key associated with it. Hot keys are shown
on the menus as key combinations or as single keys. Key combinations are displayed to the right of the
menu item. Single keys are shown as underlined letters in menu items.

The function keys are also used for keyboard shortcuts:

F1 - Help

Shift + F1 - Acknowledge current event

F2 - Node status

F3 - Command status

F4 - Hide/show TSAs

Shift + F4 - Alternate language

F5 - Display device map

F6 - Print current event map

F7 - Display site map

F8 - Logon/logoff

F9 - Display parent map

F10 - Moves cursor to Menu Bar

F11 - About/version info

F12 - Workstation silence

Use the Layout Manager dialog box to manage and configure different screen (window) layouts for System
Control. Each of the windows can reside in any area on the screen. A variety of predefined layouts are
available, but you can also customize your own layout. The default layout is the four-quadrant layout.
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 Saves the selected layout with the name specified in the "Save current layout as box".

 Deletes the selected layout.

 A list of the predefined layouts and the layouts you saved.

 Applies the layout that is selected in the Layouts list.

Event indication LEDs notify you that a certain type of event is taking place in your system. The number
associated with each LED indicates the number of events that are in the system for that event type and is
called the event counter.

 If security devices go in and out of a state, the event counter increments for each change of state.
This means that one security device could increment the event counter each time it changes state.

An LED blinks ON and OFF until the event is acknowledged, then it stays ON steady. Once the event is
restored, the LED turns OFF and the event number changes to zero, provided there are no other events of
that event type.

You can click on an LED to display the Active Devices dialog box. This dialog shows which devices are
active in that state. This can be useful when you are looking for specific devices.

Six LEDs provide indication of events. They are:

Alarm Red

Security (alarms) Orange

Supervisory Yellow

Trouble/Disabled Yellow

Alert/Monitor Yellow

Alarm silence Yellow

When an LED is green, a partition reset is required.

EST2, IRC-3, and FCC security points are annunciated as Troubles (yellow).
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Before you can log on to System Control, the last user must log off. The User field on the status bar should
show NONE as the User ID. When you leave the workstation, you should log off.

To log on to the system, the following information is required:

User ID: A 1 to 12 character word used to identify you to the system

Password: A 1 to 12-character coded word used to allow you access to the system. An asterisk (*)
appears in place of each letter in your password.

1. From the File menu, click Logon/Logoff or press F8.

2. Type your user ID.

3. Type your password.

4. Click Logon or press Enter to complete the process.

If you choose not to continue, click Cancel.

1. From the File menu, click Logon/Logoff or press F8.

2. Click Logoff.

 If a timeout period is set up for a user account, the user is automatically logged out when the timeout
period expires.

Use this dialog box to log on or log off. Before a new user can log on, the previous user must log off.

 The User ID is a 1 to 12 character word used to identify you to the system.

 A coded word used to allow you access to the system. An asterisk (*) appears in place of each
letter in your password.

 Logs the user on to the system.

 Logs the user off of the system.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.
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When events take place in your system, you may need to document important information about the event
or associated elements of the event. The Log Entry tab lets you log information for each event. The logged
information is attached to the event and can be viewed at any time in History Viewer or by clicking the event
in Event List (up to 1,000 events).

 Only text can be entered in the log.

1. In Event List, select the event to which you want to attach a log entry.

2. Click the Log Entry tab in Event Action.

3. Click in Create/Edit Log Entry.

4. Type your log message.

5. Click Save.

 Point to any item on the screen and click the left mouse button.

 A change of state indication received from a device connected to a networked system.

 A piece (or group) of hardware (smoke detector, control module, strobe, speaker,
card reader controller, or heat detector) that is directly connected to a fire alarm network.

 A colored outline around a graphic figure. Four types of TSA are used in
System Control: map, device, general, and command. A TSA can sense a mouse click within its border.
These are interpreted by the computer as commands.

 A map TSA around a graphic indicates a branch to a lower level map. The color of the TSA
border signifies the current highest priority or state of the devices contained within the TSA.

Clicks on a map TSA are interpreted by the computer as commands to branch through the maps associated
with that TSA, heading towards the device map. You can backtrack through the maps by clicking the Parent
Map button.

Normal state TSAs may or may not be visible on the screen depending on operator preference. Active TSAs
are always visible.

 Buttons that send predefined system commands to the networked system. Clicking a
command TSA opens a popup menu that lets you execute or review the commands. Choosing Execute
sends the commands. For example, command TSAs could be used to control the site HVAC system.

Your System Control system has TSA buttons that were customized for your facility. Please see your
FireWorks system administrator for specific details on the functions of each command TSA button.

Command TSAs are displayed in black.

 Device TSAs are made up of one or more devices.

 A small graphical representation of a device or a command function. Icons are placed on maps to
show device locations. Each icon has a border.
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 Device icons are made up of one or more devices.

 A command icon acts like a button that sends a list of commands to the network control
panel. Clicking the icon and choosing Execute sends the commands.

 A workstation term indicating an individual fire network.

 The visual representation of a System Control command or button with dimmed or gray text.
When a button or menu item is dimmed, its function is not available to you.

Use the Map window to display a graphical representation (map or group of maps) of your site. Maps
contain device icons, TSAs (Touch Sensitive Areas), and text. Each are used to relay important information
about the status of your system.

 Contains all of the maps that make up your system. From anywhere or at any time, you
can click the drop-down arrow and select a map from the list.

Map tree: Displays an explorer view of all
maps, TSAs, and devices associated
with your system. Maps, TSAs, and
devices can be accessed directly by
clicking the desired item.

Parent map: Branches up one map level
from the current map. This is like
following a TSA link in reverse, from
destination map to source map.
(Keyboard shortcut F9 and on the
Functions menu.)

Previous map: Switches back to the map
previously displayed. Clicking this button
repeatedly toggles the display between
the last two maps displayed.

Site map: Branches directly to the site
map from any location in the map
system. The site map is the main map
which is displayed when no active alarms
are present. (Keyboard shortcut F7 and
on the Functions menu.)
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Device map: Branches directly to the
map with the highest priority active
device from any location in the map
system. (Keyboard shortcut F5 and on
the Functions menu.)

Zoom in: Enlarges the viewing size of a
map. Zooming in is much like moving
toward a picture to get a better look at it.

Zoom out: Reduces the viewing size of a
map. Zooming out is much like moving
away from a picture to get a better look
at it.

Zoom select: Used to draw a box around
an area of a map to zoom in on

Zoom 1-to-1: Displays the map at actual
size

Map overview: Displays a pop-up
window of the entire map. This can be
helpful if you are zoomed in to a certain
area on the map and want to see an
overview of the whole map at the same
time.

Text on a map is displayed in blue.

Device and

Map

Blue

Cyan

Red

Yellow

Green

Grey

Orange

Normal (device)

Normal (map)

Alarm

Trouble, supervisory, monitor

Restore

Disabled

Security (alarms)
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Command Black Normal (always black)

General Brown Normal (always brown)

Secondary
map

Gold Normal (always gold)

Device Blue

Red

Yellow

Green

Grey

Orange

Normal

Alarm

Trouble, supervisory, monitor

Restore

Disabled

Security (alarms)

Command Black Normal (always black)

General Brown Normal (always brown)

EST2, IRC-3, and FCC security points are annunciated as Troubles (yellow).

EST3 partitions (away, stay, away fail, stay fail, entry delay, exit delay) are yellow.

The Map Tree displays all of the maps, TSAs, icons, and text that make up your system. The top-level map
is your site map. Under the site map, TSAs branch to other maps that may contain other TSAs and/or icons.
When you double-click a map, TSA, or icon, it displays in the map display area. Icons are used to indicate
the different tree entries: maps, TSAs, icons, or text.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

The menu bar has seven menus. Each menu contains commands that perform specific tasks.
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File menu

 Lets you log on to or off from System Control.

 Quits System Control.

Edit menut

 Allows you to cut, copy, and paste information.

Functions menu

 Acknowledges the currently active system event.

 Silences the computer and any sound files that play during system events.

 Hides or shows inactive TSAs on maps.

 Allows you to print the current map and/or event.

 Opens the Configure Automatic Printing dialog box, which is used to
enable and configure the automatic printing of event information when specific events occur in your system.

 Displays the map containing the device that triggered the event.

 Displays the site map for your location.

 Displays the map that is one map level above the current map.

 Returns the layout of the screen to the default layout of the user who is logged on.

 Allows for changing the screen layout by cascading the windows and tiling the windows
horizontally or vertically.

 Lets you select a different language.

 Toggles the display language between your primary and alternate language. These
are set up in User Manager.

 Lets you specify how events are selected in Event List when they take place in
the system.

Maintain Selected Event (default): The selected event always stays selected no matter what other
events take place.

Select High Priority: Selects the highest priority event in the system. The selected event does not
change if a new event of equal or lower priority takes place.

Select Newest: Selects the most recent event regardless of its priority.

Select Newest (if higher or equal priority): Selects the newest event only if its priority is equal to or
greater than the currently selected event.

View menu

 Starts the Map display and allows you to place it into a quadrant.

 Starts the Camera display and allows you to place it into a quadrant.

 Starts the Event List display and allows you to place it into a quadrant.

 Starts the Event Action display and allows you to place it into a quadrant.

 Starts the Image display and allows you to place it into a quadrant.

 Starts the Browser display and allows you to place it into a quadrant.
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Status menu

N  Displays the Unit Status dialog box, which is used to view a line-by-line status of all nodes in
the system.

 Displays the Command Status dialog box, which is used to view the status of all
commands issued.

 Displays the Watchdog Card Status dialog box, which is used to view the status of
the fans, voltage, temperature, etc. inside the workstation computer.

 Displays the Printer Status dialog box, which is used to start or stop printing, purge the
printer, and monitor the different queues. Note: this is only used with the PT1-P printer.

 Displays the System Diagnostic Status dialog box, which is used to view and/or print
system status messages. These are FireWorks application-specific messages.

 Displays the Net Module Status window, which is used to view the status of IP enabled
modules (e.g., MN-FVPN and MN-NETRLY4 modules).

Applications menu

 Starts the System Command application, which is used to issue commands to the
system.

 Starts the Partition Command application, which is used to issue commands to
partitions in your security system.

 Allows you to generate history reports, standard reports, point I/O status reports,
diagnostics reports, and open previously saved reports.

 Starts the Layout Manager, which is used to manage the quadrant layout view for System
Control.

 Opens the ACDB/FireWorks Interface Configuration dialog box, which is used to
configure the location of the ACDB interface and the card information display fields (name, card ID, address,
etc.).

 Opens the Edit Email Addresses dialog box, which is used to enter new e-mail
addresses or edit e-mail addresses that were previously entered.

 Opens the Edit All Email Actions dialog box, which is used to update and edit e-mail
actions.

 Starts the User Manager application, which is used to add users, change passwords, and
set up access privileges.

 Starts the System Builder application, which is used to program and set up a system.

 Opens a dialog box that contains the path to the Icon Editor application (MS Image Editor). If
you want to use a different graphics editor program, change the path in the dialog box to open the graphics
program you want to use.

 Opens a dialog box that contains the path to the Map Editor application (MS Paint). If you want
to use a different graphics editor program, change the path in the dialog box to open the graphics program
you want to use.

Help menu

 Opens the Help window for System Control.

 Displays the Help window Index tab.
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 Displays the Help window Search tab.

 Displays contact information for technical support staff.

 Displays the About FireWorks dialog box, which contains version and copyright
information and the company name.

It's easy to navigate through System Control's suite of integrated components. Features are organized in
various parts of each window display according to their purpose. You can navigate to any component with a
simple click of the mouse. With component display tabs, such as in the Event List and Event Action display,
you simply click the tab that corresponds to the component that you want to use and it appears on top of the
other tabs.

1. Choose the appropriate menu and select a command from the drop-down list.

1. Click the button on the toolbar that corresponds to the command that you want to use. Window displays
have their own toolbars.

1. Place the cursor on the item that you want to work with, press the right-mouse button, and then select a
command from the menu.

 The shortcut menu is primarily used in Map Display for viewing icon and TSA information.

1. Click the tab that corresponds with the component that you want to view or use.

Use the Net Module Status window to view the status of MN-NETRLY4 modules. The window displays the
following information for each MN-NETRLY4 module:

Label

Communication status

Description

IP address
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Use the Net Module Status window to view the status of IP enabled network modules (e.g., MN-FVPN and
MN-NETRLY4 modules). The window displays the following information for each IP enabled network
module:

Label

Communication status

Description

IP address

1. On the Status menu, click Net Module Status.

Use the Node Status dialog box to monitor the status of each of the nodes (control panels) connected to
your system. The status of the nodes is reported by the LEDs and descriptions in each of the columns.

 The number for the node (panel).

 The label for node (panel).

 LED ON indicates the overall state of the node (alarm, security, trouble, supervisory,
alert).

 The status of the node's communications (LED Green = OK, LED Yellow =
Fault).

 LED ON indicates that the node has been alarm silenced (White = Not silenced,
Yellow = Silenced).

 Counter that shows the number of points that are disabled on your EST2/IRC3/FCC
system. EST3 systems do not report disabled points.

 Counter that shows the number of points that are active on your EST2/IRC3/FCC system.
EST3 systems do not report active points.

 LED ON indicates that the panel reset command was activated on the node.

 LED ON indicates that the drill command was activated on the node.

 LED ON indicates that alternate sensitivity was activated on the node.

 LED ON indicates that the page inhibit control was activated.

 LED ON indicates that the microphone button was pressed on the node.

 LED ON indicates that the all call command was activated on the node.

 The description for the node (panel).

 N/A in a column means that the node does not report status for that element.

Page 782 of 1859

O & M Manual TRAIN - 782



96 FireWorks System Control Printed Help

The Node Status dialog box is used to monitor the status of each of the nodes (control panels) connected to
your system. The status of the nodes is reported by descriptions and color coding in each of the columns.
The color coding is as follows:

Green - Normal or OK

White - Text in the column or off

Grey - Not applicable

Yellow - Off normal

 EST3 systems report different status information than EST2/IRC3/FCC systems.

The following information is reported about an EST3 system:

Node number

Label for the node

State (alarm, security, trouble, supervisory, alert)

Communications status

Alarm silence status

Reset status

Drill status

Lamp test status

Alternate sensitivity status

Alarm input status

Page inhibit status

Microphone pressed status

All call status

AC brown out status

Description

The following information is reported about an EST2/IRC3/FCC system:

Node number

Label for the node

State (alarm, security, trouble, supervisory, alert)

Communications status

Alarm silence status

Disabled points

Active points
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Description

1. From the Status menu, click Node Status or press F3.

2. Review the status of the node.

3. Click Cancel or Close to close the dialog box.

1. From the Status menu, click Node Status or press F3.

2. In the Alarm Silence column, monitor the status of the node's alarm status.

3. Click Cancel or Close to close the dialog box.

Any of the predefined layouts or any custom layout you create can be opened and used at any time.

1. From the Applications menu, click Layout Manager.

2. Under Defined Layouts, select the layout you would like to open.

3. Click Apply Layout.

The layout of System Control automatically updates to your selected layout.

Windows can be opened, sized, and arranged on your screen in any orientation you prefer. The windows
you can open, are: Event List, Event Action, Map Display, Image Display, Camera Display, and Browser
Display.

 Opening a window is access level controlled. You must have the right access level to open a window.
Access levels are set in User Manager.

1. From the View menu, click a display window.

The window either opens in its previous position or opens in the center of the screen.

2. Size and place the window in the desired location on your screen.
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Two other device types can receive commands: cameras and watchdog cards. Cameras are the CCTV
cameras connected to your system. The watchdog card is FireWorks' internal card that monitors points
within the computer.

There are many command types for cameras. Because command types are based on the type of switcher
and the brand of camera you are using, they cannot all be listed. Refer to your switcher and camera
documentation for more information.

 The user relays and trouble relay may have unique devices attached. Be sure you understand and
know what is connected before toggling the relays ON or OFF. Contact your system administrator for more
information.

User relay 1 ON: Turns Relay 1 ON.

OFF: Turns Relay 1 OFF.

User relay 2 ON: Turns Relay 2 ON.

OFF: Turns Relay 2 OFF.

Trouble relay ON: Turns the Trouble relay ON.

OFF: Turns the Trouble relay OFF.

LED ON: Turns the LED on the external
Switch/LED module ON.

OFF: Turns the LED on the external
Switch/LED module OFF.

Buzzer ON: Turns the trouble buzzer ON.

OFF: Turns the trouble buzzer OFF.

The Map window displays a graphical representation (a map or group of maps) of your building or campus.
Maps contain device icons, TSAs (touch sensitive areas), and text. Each is used to relay important
information about the status of your system. A sample window is shown below:
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In Map Display, you can navigate from map to map using TSAs or the navigation buttons to determine the
exact location of system events. Clicking a TSA causes the system to switch to a more detailed map, such
as a device map. This process is called branching.

To  means to move up or down through a tree structure of maps and other graphics by clicking the
TSAs or navigation buttons defined on each map. The name of the map is displayed in the map selection
list.

The Event List window is the controlling or "main" window. It controls what is displayed in the other windows
based on the events that take place in the system. This control method is referred to as "event driven."
Information and indication for an event are shared between the windows.

When events take place, they are displayed on the New Events tab. Each window updates to display
information related to that event. Clicking on an event also updates the windows to display the related
information.

Each event is color-coded by its type and includes set of data configured for the user type of the person that
is currently logged on. For more information, see Event data descriptions.

New events are displayed by priority and remain displayed until they are acknowledged. Once the event is
acknowledged, it moves into the Acknowledged Events list. The All Events tab displays all of the events that
have taken place in your system, up to a maximum of 10,000 events. After that, the oldest events are
dropped as new events are added.

Refer to Basic system operation for information on what happens when an event takes place in your system.
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The Event Action window displays device event messages, flashes a corresponding event LED, and allows
you to make a log entry for each event. When configured, card information for access events can also be
viewed.

When no events are in the system, the top portion of the Event Message tab displays "Configurable!!!!",
which indicates that the system is functioning correctly. This banner can be changed to whatever you like.
When events are in the system, the event type (name of event) is displayed in this area.

The Acknowledge button is used to acknowledge incoming events. The Alarm Silence, Panel Silence, Drill,
Reset, and Silence Workstation buttons (located on the right-hand side of the window) perform those
specific functions.

The three tabs are used to display event related information. The Event Message tab displays messages
that correspond to an event. The Log Entry tab is used for logging important information related to the
system event. The Card Information tab is used to view card information for access events.

Event Action works hand-in-hand with the Event List window and the Map display window. Information and
indication for an event is shared between the displays. Refer to Basic system operation for information on
what happens when an event takes place in your system.
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The System Commands dialog box is used to issue system-wide commands. Commands are actions that
are sent to a control panel to make something happen or to control something, such as disabling a smoke
detector.

Commands such as activate, enable, disable, and reset are available. From this dialog box, devices,
actions, and zones can be disabled or activated, panels can be enabled or disabled, and system level
functions such as reset, drill, alarm silence, and smoke level can be issued.

The Camera window displays all CCTV video. CCTV cameras can be controlled using the pan/tilt, focus,
zoom, iris, preset, and sequence buttons (if your camera has these functions). Two drop-down lists let you
select any switcher or camera in your system.
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The Image display is the window that displays all movie (AVI ) and still picture (BMP, JPEG, WMF, and RLE)
images. This window can be used to display images or movies relating to certain devices or areas when no
video (CCTV) images are available. When activated by an event, this window displays over the Camera
display window (if you are using CCTV).
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To create security within the FireWorks applications, features, and functions, use the User Manager
application. User Manager lets you enter new system users, change current user passwords, and set up
access groups, which control which features and functions users have access to.

There is one built-in user account, ADMIN, which is used only by the system administrator. The password
for this account should be changed before the system is fully operational. If an administrator is needed,
assign the Administrator access group to the user who needs administrator privileges.

Users must be entered into the system with a user name, password, description, and are assigned to an
access group. Once they are entered into the system, they can log on to FireWorks and use all of the
features and functions that their access group is permitted to use.

There are four built-in access groups: Admin, Manager, User, and No Access. These groups cannot be
changed. They can only be used as "templates" to create other groups. The new group can be "based" on
the built-in account, but privileges can be added or subtracted as needed. The No Access group does not
allow a user into any of the features, functions, or applications in FireWorks.

Page 790 of 1859

O & M Manual TRAIN - 790



104 FireWorks System Control Printed Help

A partition is group of devices that protect a certain area. Issuing a partition command affects all of the
devices assigned to that partition.

The Partition Commands dialog box is used to issue partition commands, view a partition status report, and
view the current status of a partition.

1. Node and partition selection lists

2. Current partition status indicators

3. Partition commands

4. Status bar

5. Partition command status display area

6. Description for the selected partition

The Browser window displays HTML files and can be used to connect to the Internet to view Web pages.

You may find it necessary to generate HTML files that contain important information about your system.
After the files are generated, they can be displayed in the Browser. You can use an HTML editor to create
these files.

If Internet access is needed at the workstation, you can use the Browser to gain access to the Web pages
needed. This way, you have Internet access and can continue monitoring your system at the same time.
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HTML files generated for system use and needed Internet Web pages are easy to access without loading
another application.

Layout Manager is used to manage and configure different screen (window) layouts for System Control.
Each of the windows can reside in any area on the screen. A variety of predefined layouts are available, but
you can also customize your own layout. The default layout is the four-quadrant layout.

Layouts can also be assigned to access groups so that they load when a user from that access group logs
on to FireWorks. A different layout can be assigned to every access group. See Assigning a screen layout to
an access group for more information.
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Some cameras can be moved up and down or left and right to better monitor an area. The Pan and Tilt
buttons allow you to move the camera to exactly the position you desire.

 Only one camera can be controlled at a time.

1. Select a camera.

Refer to Selecting a camera for more information.

2. Click the Pan and Tilt buttons to adjust the position of the camera.

Use the Partition Commands dialog box to issue partition commands, view a partition status report, and view
the current status of a partition.

A partition is group of devices that protect a certain area. Issuing a partition command affects all of the
devices assigned to that partition.

 The node that the partition is assigned to.

 The partition that you want to issue commands to or view information about.

 The description for the partition that was assigned during programming.

 LEDs indicating the current status of the partition.

Arm stay (perimeter only): Arms only the perimeter devices in the partition. Internal devices do not issue
alarms.

Arm away (all armed): Arms all of the devices in the partition. All devices can issue alarms.

Disarm partition: Disarms the partition. No alarms are issued.

Update status: Updates the current status of the partition.

Reset partition: Resets the partition by clearing out all messages at the panel, keypad displays, and in the
Event List display. To reset a partition, the partition must be disarmed.

Arm anyway (stay): Arms only the perimeter devices in the partition even if a device is in alarm.

Arm anyway (away): Arms all of the devices in the partition even if a device is in alarm.

 Displays all of the devices in a partition that are in an off-normal condition or
bypassed.

 Updates the status report with the latest information.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.
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There are two ways to play a movie (AVI file):

Upon the activation of an event

By manually selecting the movie from the selection list

A movie can be programmed to play upon the activation of an event. The movie automatically plays when
the device event takes place. The device event response contains the coded information to make this
happen. This must be set up by the programmer using System Builder.

1. Click the Browse Image Files button.

2. Select the desired AVI file.

3. Click Open.

4. Use the buttons to Play, Stop, or Restart the movie.

There are four predefined layouts using the different displays. The default layout is the "4 Quadrant" layout.
The other predefined layouts are: "Large Map" (3 windows), "View All Windows" (6 windows), and "Text
Only." Custom layouts can be created and added to the list, and any of these layouts can be used by
opening the layout.

 The predefined layouts cannot be deleted.
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Use the Print dialog box to print information when paper documentation is needed for archiving or report
generation.

 Lists the printers in your system.

 Prints the map currently displayed.

 Prints the event that is selected in the Event Action display. This includes the event
type, priority, location, date/time, description, and message.

 Prints the log entry that is associated with the event displayed in the Event Action display.

 Prints all of the card access log information that is associated with the
event displayed in the Event Action display.

 Prints the selected item.
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 Used to set up options for the printer you selected.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

Use the Printer Status dialog box to monitor the queue status of the PT1-P printer connected to your system.
In printer status, you can start and/or stop printing or purge a printer queue. You may have a message
printer and a report printer connected to your system. If so, each printer can be controlled individually. You
must select the printer you want to monitor using the list.

 The printers that are connected to the workstation.

 The current status of the printer.

 The items waiting to be printed on the "message" printer.  Your system
may not include a message printer.

 The items waiting to be printed on the "report" printer.  Your system may not
include a report printer.

 Starts the printer if printing was stopped.

 Stops the printer from printing.

 Deletes all print jobs from the printer queue.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

The Printer Status dialog box is used to monitor the queue status of the PT1-P printer, start or stop printing,
or purge a printer queue. You may have a message printer and a report printer connected to your system. If
so, each printer can be controlled individually.

1. From the Status menu, click Printer Status.

2. From Printers, select the printer you want to monitor.

3. Monitor, start or stop printing, or purge the printer as necessary.

4. Click Cancel or Close to close the dialog box.
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You may want to print reports to keep for future reference. The printed reports can be used to keep records
of your system and viewed at a later date.

1. Run a report.

The report is displayed in a Crystal Reports viewer.

2. Click the Print Report button on the tool bar.

3. Select the printer, print range, and number of copies.

4. Click OK.

Information can be printed when paper documentation is needed for archiving or report generation. You can
print four information items:

The map that is currently displayed

The event that is selected in the Event Action display

The log entry that is associated with an event

The card information log entry that is associated with an event

 You must have a graphics printer connected to the workstation to print event information.

1. From the Functions menu, click Print Current Event/Map, or press F6.

2. Check the item that you want to print.

3. In the Printer field, select the desired printer.

4. Click Print.

Some events that are received from a receiver may have associated account contacts. These are individuals
that must be notified that the event took place. Each of the contacts has a password that should be
authenticated before event information is released to the individual for security purposes.

When an event comes into FireWorks from a receiver and has assigned contacts to display, the Contacts
button is enabled when you select the event. The Contacts button displays the Contacts dialog box. Each
individual contact is listed for the account along with the person's contact information. The contact's
password field is used to enter the person's password and is then authenticated by clicking the Authenticate
button. All successful authentications are stored in history.
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 Authenticate the person's password before releasing any information about the system event.

1. Select the receiver event in Event List.

2. Click the Contacts button in Event Action to display the Contacts dialog box.

3. Contact the individual listed in the Contacts dialog.

4. Ask for the person's account password.

5. Type the password in the "Enter contact password" field.

6. Click Authenticate.

7. If the password is authenticated, instruct the individual about the system event.

8. If there is more than one contact, repeat steps 3 through 7 for each person.

9. When finished, close the Contacts dialog box.

Use the Report Application dialog box to generate EST3 reports, EST2/ICRC3/FCC reports, History reports,
and Diagnostic reports, and add or edit custom reports. Each category has a set of predefined reports, such
as history reports and sensitivity reports. The reports are used to view event records that describe what has
taken place in your system. All reports can be printed and saved. There are approximately 18 predefined
reports provided, which cannot be changed.

The Report Application dialog box is also used to select the parameters (e.g. node parameters, filters,
sorting) that you want to use for the type of report you are generating. You can also define a set of
parameters for any report and save the report as a custom report, which can then be quickly accessed and
run without having to redefine the parameters each time you run the report.

Reports are displayed in Crystal Reports Viewer, which is a third-party software application. You can create
customized reports by purchasing Crystal Reports Standard or Crystal Reports Professional.

 A list of the different report categories. A category is a collection of reports.

 When checked, displays all of the custom reports that have been created no
matter what category you have selected. When unchecked, custom reports are only displayed in the report
category they were created in.

 A list of the different reports that are available for the category that is selected, such
as history and sensitivity reports. Reports are used to view event records that describe what has taken place
in your system.

 A list of custom reports that have been created.

 A description of the selected report.

Node: The node for the report. A node is the communications line to a control panel network. This may
be the line to one panel or the line to a network of panels. A panel is the control panel that is connected
to the node. A partition is the list of partitions in your system. A line is a line number for the device's
panel.
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Panel: The panel for the report.

History: The current "active" history or any archived history files that have been created.

Diagnostics: The current "active" diagnostics or any archived diagnostic files that have been created.

 The timeout period before the report stops trying to run.

 A list of filters that can be applied to any report. Select a filter name, then select the filter method,
then enter what you want to filter for. For example, message = alarm. Note: For EST3 reports, when entering
panel, card, and device filters, enter only numbers in the field (no letters or other characters).

 Defines how the report is sorted when displayed. Select sorting name, then select if you want it
in descending order; leave blank for ascending.

 Opens the Scheduled Reports dialog box, which is used to create a scheduled report.

 Runs the report using the parameters, filters, and sorting method you selected.

 Saves the report and its parameters, filters, and sorting method you selected in the Custom
Reports tab.

 Deletes the selected custom report.

 Closes the dialog box.

Each category contains a collection of reports. Each report is described below.

 A disabled report is a list of all devices connected to a control panel that have been
disabled.

 A panel history report is a list of all events and commands that have taken place on a
control panel.

 A partition report is a list of the physical areas that a security system protects. The report
also shows whether a partition is armed or disarmed. Note: You must have the right access level to view a
partition report. Access levels are set in User Manager.

 A revision report is a list of all of the revision information for the hardware, firmware,
project, microcode, and database in the system. All revision information is stored in memory on the 3-CPU.

 A sensitivity report lists the Signature Series smoke detectors connected to a panel with
their real-time sensitivity values. Sensitivity is the alarm threshold or calibration of the detector. The report
displays the values of all points connected to a panel according to device type and value.

 A status report is a list of all devices connected to a control panel that are in an off-normal
state (i.e. alarm, trouble, security).

 A trouble report is a list of all devices connected to a control panel that are in trouble.

 An output status report is a list of all active outputs, including LEDs, connected to a
control panel.
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 A disabled lines report lists all of the lines that are currently disabled.

 A disabled procedures report lists all of the actions, sequences, and time
controls that are disabled.

 A disabled zone messages report lists all of the zones that have disabled
messages.

 A disabled zones report lists all of the zones that are disabled.

 A panel status report lists the current state of each fire panel connected to the
workstation.

 The query smoke level report shows the current panel sensitivity level for the
node you selected. The node either reports a normal sensitivity or an alternate sensitivity depending on what
was set up in the data entry program for the control panel.

 An active status report lists all of the points (devices) connected to a node (fire
network) that are in an off-normal state.

 Each device (ionization or photoelectric smoke detector) connected to a node
reports its real-time sensitivity value to its controller. Sensitivity is the alarm threshold or calibration of the
detector. The sensitivity report displays the values of all points connected to a node according to device type
and value.

A history report is a detailed record of system activity.

A diagnostic report is a detailed record of FireWorks system activity.

The Reset button returns a control panel (node) to normal if all of its devices have been restored.

The Reset button does not affect disabled points or manually overridden functions.

For all receiver nodes, all common controls, such as reset, silence, drill, etc. are disabled.

1. Click the Reset button.

2. Select the node (panel) that you want to reset or click All.

3. Click Issue Command.
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Report Viewer can generate EST3 reports, EST2/ICRC3/FCC reports, History reports, and Diagnostic
reports. Reports are used to view event records that describe what has taken place in your system.

1. From the Applications menu, click Report Application.

The FireWorks Report Application dialog box is displayed.

2. Select the category that contains the report you want to run.

3. Select the available report.

4. Select the node for the report.

5. Select the panel for the report.

6. Enter the report timeout period, if needed.

7. Set the filters (optional).

8. Define how the report data will be sorted when it is displayed (optional).

9. Click Run Report.

The report is displayed in a Crystal Reports viewer.

Use the Scheduled Reports dialog box to add a new scheduled report or update an existing scheduled
report. Scheduled reports can run daily, weekly, or monthly and at any time during the day. Scheduling
reports to run automatically takes away the need to manually run reports on a regular basis.

Once a report runs, it is saved in the C:\Fireworks\ScheduledReports folder.

 Only custom reports can be scheduled to run automatically.

 A list of the custom reports that are scheduled to run.

 The next time the report will automatically run.

 The available custom reports that you can assigned to a schedule.

 Prevents the scheduled report from running.

 How often the scheduled report runs.

Daily: The report runs at the selected time.

Weekly: The report runs at the selected time and day of the week.

Monthly: The report runs at the selected time and calendar date.

 The time and the day that the scheduled report runs.

Time: The time in 12-hour format.

Day of Week: The day of the week. This option is only available when Run Frequency is set for Daily.
Example: Click Sunday to run the report every Sunday regardless of the calendar date.
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Day of week: The day of week. This option is only available when Run Frequency is set for Monthly.
Example: Click 1 to run the report on the first day of every month regardless of the day of the week.

 Check the "Last day of month"check box to run the report at the end of the month regardless of the
calendar date.

 Saves the report as a portable document format (PDF) file or as a comma-separated
values (CSV) file.

 Updates (edits) a scheduled report when something is changed for that report (e.g. time is
changed).

 Creates a new scheduled report using the custom report, run frequency, and time
selected.

 Deletes the selected scheduled report from the Custom Report Name table.

This is an example of searching by address.
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: Searches  the devices by device address for node 01 and panel 40.

 Only Devices are searched on an EST3 node
(NN = 01), with all SDU types, and all CRCs and Keypads. "For CRC and Keypad" is only displayed if the
node contains CRCs or keypads.

 "All" devices that meet the search criteria are displayed.

 This is a list of the devices that were found based on the search criteria selected.

This is an example of searching by label.

: All types, All nodes, and All SDU types. This means that every item, on every node, with any SDU
type is displayed.

 Assigned (only items that are assigned to a TSA, icon, map, etc. are displayed)

 The colored icons next to the labels in the list represent how each item is assigned.
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: Annunciator (only labels containing the word annunciator are displayed)

 This is a list of the items that were found based on the search criteria selected.

There may be a time when you need to find a word, number, or specific text in a report. Because reports can
be very long, it may be hard to find exactly what you are looking for without searching for it. The search
command searches the entire report for the word, number, or text you enter in the find field.

1. Run a report.

The report is displayed in a Crystal Reports viewer.

2. Click the Search Text button on the tool bar.
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3. In Find What, type the word, number, or text you are searching for.

4. Click Find Next.

5. Continue clicking Find Next until you find what you are looking for.

A camera sequence is a predefined pattern a camera follows. For instance, you may need a camera to
sweep an entire room. By setting up a sequence, you can then click the Sequence button and the camera
automatically sweeps the room. Without the sequence, you would manually have to use the pan and tilt
buttons to move the camera. When a camera sequence is selected, it runs once and the camera returns to
its normal position.

Each sequence is numbered. Each camera can have several sequences defined. Camera sequences must
be defined at the switcher. The Sequence Run and Stop buttons allow you to select, start, and stop any
preprogrammed camera sequence that was defined at the switcher. Once the camera sequence is selected,
the camera begins the selected sequence.

There are two ways to select a camera sequence:

Upon the activation of an event

By manually selecting the sequence using the Sequence buttons (the camera must have appropriate
settings)

A camera sequence can be programmed to activate upon the activation of an event. The predefined camera
sequence automatically activates and displays video when the device event takes place. The device event
response contains the coded information to make this happen. This must be set up by the programmer using
System Builder.

1. Select a camera.

Refer to Selecting a camera for more information.

2. Click Show if the camera setting and control buttons are not already displayed.

3. Under Sequence, type the sequence number.

Valid sequence numbers are determined by your specific installation.

4. Click Run to start the sequence.

5. Click Stop to stop the sequence.

6. Click Hide to hide the camera setting and control buttons.

There are three ways to select a camera:
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Upon the activation of an event

By manually selecting the camera from the selection list

Using a Command TSA

A camera can be programmed to turn on upon the activation of an event. The camera activates
automatically and displays video when the device event takes place. The device event response contains
the coded information to make this happen. This must be set up by the programmer using System Builder.

Selecting a camera manually

1. Click the camera selection list.

2. Select the camera that you want to see video from.

3. Use the toolbar buttons to control the camera.

Refer to Button Definitions for more information.

Selecting a camera using a command TSA

1. Locate the command TSA that controls the camera.

Command TSAs are black in color.

2. Click the TSA.

3. Click Execute Command.

There are two ways to select a switcher:

Upon the activation of an event

By manually selecting the switcher from the selection list

A switcher can be programmed to activate upon the activation of an event. The switcher activates
automatically when the device event takes place. The device event response contains the coded information
to make this happen. This must be set up by the programmer using System Builder (Action Browser)

1. Click the switcher selection list.

2. Select the switcher.

Page 809 of 1859

O & M Manual TRAIN - 809



FireWorks System Control Printed Help 123

To display information about an event, you must select. If the event is new, it may already be selected
depending on its type and priority. If there are no unacknowledged events, the New Events tab is empty and
events must be selected in the All Events tab. Once the event is selected, message and log information is
displayed in Event Action, and Map Display updates to display the map/device/TSA that generated the
event.

1. Click the tab that contains the event you want to display.

2. Locate the event.

3. Click the event.

Presets allow you to select frequently used camera positions. Each preset is numbered. Each camera can
have several defined presets. The preset buttons allow you to set and select any preprogrammed camera
position. Once the camera position is selected, the camera moves into place.

There are two ways to select a preset camera position:

Upon the activation of an event

By manually setting and selecting the preset using the Preset buttons (the camera must have
appropriate settings)

A preset camera position can be programmed to activate upon the activation of an event. The predefined
camera position automatically activates and displays video when the device event takes place. The device
event response contains the coded information to make this happen. This must be set up by the
programmer using System Builder.

Setting a preset camera position manually

1. Click Show if the camera setting and control buttons are not already displayed.

2. Select a camera.

Refer to Selecting a camera for more information.

3. Under Preset, type a preset number.

4. Pan and tilt the camera into the desired position.

5. Click Set.

Selecting a preset camera position manually

1. Select a camera.

Refer to Selecting a camera for more information.
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2. Under Preset, type the preset number.

Valid preset numbers are determined by your specific installation and equipment.

3. Click Run.

The camera moves to the position defined for that preset number.

The filters allow you to filter a report based on certain criteria. This may be beneficial when you only want to
view certain parts or select information of a report. Each of the report categories and individual reports have
different filters available. Each of the filters have criteria and values that can be entered so that the exact
information you are looking for is displayed in the report.

 If you are running a history report, you can filter the report with a certain date and time, state,
event name, label, device description, or info/log. If you selected the date/time filter, you can then select
whether the date is equal to, greater than, less than, etc. and type the date and time to start with. The report
will then only display history based on the time/date filter information you specified.

1. Select a filter by checking the check box next to the filter.

Once the filter is selected, a second field is displayed.

2. Select the filter criteria (e.g. =, <, >, etc.) from the drop-down list.

Once the criteria is selected, a third field is displayed.

3. Type the value you want to use with the criteria.

For example, if you selected the state filter, you could type "alarm" as the state you are filtering for,
meaning that all alarm state records would be displayed in your report.

 For EST3 reports, when entering panel, card, and device filters, enter only numbers in the field
(no letters or other characters).

4. Repeat steps 1 through 3 for each filter you want to use in the report.

The speed of the pan and tilt function can be controlled with the camera speed slider bar. The faster the
setting, the faster the camera moves when the Pan and Tilt buttons are used.

1. Click Show if the camera setting and control buttons are not already displayed.

2. Use the Camera Speed slider bar to increase or decrease the camera speed.

3. Click Hide to hide the camera setting and control buttons.
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The Alarm Silence button silences the audible notification appliances connected to your system. When an
event takes place (e.g. an alarm), the control panel activates the notification appliances (e.g. the horns) that
are programmed to respond to the event. These devices continue to operate until silenced from the control
panel or from System Control.

Depending on your system, you may have more than one node (control panel) connected to the workstation.
If so, you need to review the event message to determine which node is reporting the alarm. The node
causing the alarm is the node you want to alarm silence.

1. Click the Alarm Silence button.

2. Select the node (panel) that you want to alarm silence or click All.

3. Click Issue Command.

On EST2/FCC/IRC3 systems, if the FireWorks workstation issues an Alarm Silence command the
Alarm Silence LED on both the EST2/FCC/IRC3 panel and on the FireWorks workstation turn on.

On EST2/FCC/IRC3 systems, if the EST2/FCC/IRC3 system issues an Alarm Silence command the
Alarm Silence LED only on the EST2/FCC/IRC3 panel turns on. FireWorks does  know that the
EST2/FCC/IRC3 system is silenced.

Subsequently, if the EST2/FCC/IRC3 system is reset, the EST2/FCC/IRC3 panel turns green, but
FireWorks does not. The FireWorks alarm silence LED remains illuminated until either a reset is issued
at the workstation or another alarm event occurs.

For all receiver nodes, all common controls, such as reset, silence, drill, etc. are disabled.

 Only EST3 panels can be silenced.

For U.S. Local and Canadian Local systems, pressing the Panel Silence button turns the control panel's
internal buzzer off. The Panel Silence LED on the control panel lights indicating the panel is in an off-normal
condition and the panel has been placed in panel silence mode.

U.S. Proprietary and Canadian Proprietary systems cannot be panel silenced. The control panel buzzer only
silences after all events have been acknowledged.

The Panel Silence switch is disabled if only proprietary systems exist on your system.

For all receiver nodes, all common controls, such as reset, silence, drill, etc. are disabled.
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1. Click the Panel Silence button.

2. Select the node (panel) that you want to silence or click All.

3. Click Issue Command.

The Silence Workstation button performs two functions at the workstation:

Turns OFF the internal buzzer

Turns ON or OFF an event associated audio (WAV) file

 Not all events have associated audio files.

When the button is clicked, both the internal buzzer and the WAV file are silenced. They turn back ON after
a predefined time period and stay on until the event is acknowledged or the Silence Workstation button is
clicked again. The time period is specified when the system is configured.

Once the event is acknowledged, the internal buzzer and WAV file automatically turn OFF. To turn the WAV
file back ON, click the Silence Workstation button.

1. Click the Silence Workstation button or click Silence Workstation on the Edit menu.

2. If needed, click the button again to reactivate the audio file and internal buzzer.

Window displays can be sized just like any Microsoft application window. Window sizes do have a lower
limit, meaning that they cannot be sized smaller than a certain size. Windows can also be maximized to fit
your entire screen, or minimized to reduce them to a button on the task bar. You may need to size windows
so that they fit on your screen along with other windows. The default pattern is four windows displayed on
your screen. Windows can be arranged as you desire and then can be saved in that position, allowing you to
quickly access and open that arrangement at any time.

1. Drag your mouse over one of the edges of the window or over one of the corners of the window.

Your mouse should change into a double-headed arrow.

2. Click and drag the window to the desired size.

Use the Maximize and Minimize buttons to maximize or minimize the window.
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You can adjust the width of the columns on each of the tabs. This may be necessary when a block of
information is too large for the size of the column.

1. Move the mouse over a dividing line of between column titles until the pointer turns into a double arrow.

2. Drag the boundary until the column is the width you want.

You can rearrange the event list in each tab by sorting. When you sort a column, you arrange the events in a
predefined sort sequence. Each column can be sorted based on its content. Columns are sorted in the
following manner:

Type column: Events are sorted by priority.

Date/Time column: Events are sorted with the most recent event first and the oldest event last.

Device column: Events are sorted with the highest priority event first and the lowest priority event last.

Address column: Events are sorted alphabetically.

Location column: Events are sorted alphabetically.

Map column: Events are sorted alphabetically.

User Column: Events are sorted alphabetically.

 The default sort sequence is by priority.

1. Click the title of the column you want to sort by.

An arrow is displayed pointing up or down, which indicates that the events are sorted in ascending or
descending order.

2. Click the arrow to sort the column in ascending or descending order.

Report data records can be sorted in ascending or descending order within any of the report columns. For
example, for a history report, you can sort the Date/Time data column so that the records display from oldest
to newest (ascending) or newest to oldest (descending). Because there might be more than one record with
the same data in a column (e.g. same date and time), you can also sort the records with the same data in
ascending or descending order using a different data column. For example, if you had ten records with the
same date and time, you could sort just those records by selecting another report data column to sort by.
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 The sorting feature allows you to sort the report data using every data column. However, generally
you will use one or two data columns to sort by.

1. Select a report data column from the drop-down box.

2. Check descending or leave blank for ascending order.

Whichever data column you select first has the highest priority and controls how other report records
are sorted if you select other data columns to sort by.

3. If needed, select another report data column from the drop-down box.

4. Check descending or leave blank for ascending order.

5. Repeat steps 3 and 4 if you need to sort the data records further.

The Report application is used to generate EST3 reports, EST2/ICRC3/FCC reports, History reports, and
Diagnostic reports. The reports are used to view event records that describe what has taken place in your
system. All reports can be printed and/or saved. Reports are created using Crystal Reports Designer, which
is a third-party software application. There are approximately 18 predefined reports provided, which cannot
be changed. You can create your own custom reports based on the predefined reports. You can also create
customized reports by purchasing Crystal Reports Standard or Crystal Reports Professional. Any Crystal
report can be added to the available reports list.

1. From the Applications menu, click Report Application.

The FireWorks Report Application dialog box is displayed.

2. Run, edit, or delete a report as necessary.

See the appropriate help topics in this section for more information.

The status bar at the bottom of the System Control window contains these fields: messages waiting, user,
unit, date, time, version, and event. It also contains LEDs that indicate the state of the system. The status
bar message changes as messages are acknowledged. When there are no messages to acknowledge, the
status bar clears.

 Located on the left, indicate the status of the system:

Green - Normal

Red - Alarm event

Yellow - Trouble, supervisory, monitor, or security event
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 Indicates the type of event (alarm, trouble, supervisory, security, or monitor) that is taking place in
the system.

 Located to the right of the status LEDs. Indicates whether panel communications
are up or down. The LED is split in half if you are using redundant communications, the left half of the LED is
for the "primary" communications line and the right half is for the "secondary" communications line. (See
System Builder's Help for more information on redundant communications.)

Yellow - Communications failed

Green - Communications okay

 Indicates who is logged on to the unit (workstation).

 Indicates the unit (workstation) that you are logged on to.

 Counter that shows the number of events waiting to be acknowledged.

 Counter that shows the number of points that are disabled on your EST2/IRC3/FCC
system. EST3 systems do not report disabled points.

 Indicates the current date and time.

 Indicates the software version number.

Typically, there are two ways in which system startup events are displayed in FireWorks.

1. When Fireworks starts up after an EST3 system is already started and in a quiescent state.

2. When remote panels start up after FireWorks is already started and in a quiescent state.

The second method occurs when remote panels are either powered up after being completely powered
down (i.e., a cold boot), restarting after a panel or network download (i.e., a warm boot), or restarting after a
system-issued command (i.e., a soft reboot).

When FireWorks is started while EST3 is running or when an EST3 panel or network cold or warm boot
occurs, all panel objects that have been programmed to start up in a disabled state are annunciated on the
New Events tab as disabled events.  This occurs in FireWorks even though those devices may not be
listed in any 'active' event queue on the panel's display.

Thus, the Trouble/Disabled LED (queue) in FireWorks appears to be out of sync with the Trouble queue in
EST3. This is because devices that are programmed to start up in a disabled state are not considered as
being event-driven. Therefore, EST3 does not post them in any active event queue. Instead, it illuminates
the Disabled LED and lists those devices in a status queue that can be displayed from the front panel.

When the disabled devices are acknowledged in FireWorks, they are moved into the Acknowledged Events
queue and remain there indefinitely. The FireWorks Trouble/Disabled LED annunciates with the number of
disabled devices. These can be viewed by clicking on the LED.

For some projects, the number of disabled devices can be large. Thus, the Acknowledged Events queue
may appear encumbered with many events that are generally considered to be nonessential. You can clear
these events from the queue as described below.
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1. Issue a Network Restart command (e.g. a soft reboot of the network) either through FireWorks System
Commands or the EST3 front panel.

When the EST3 Network soft reboots, FireWorks receives restoration events in the New Events tab for
each device that was disabled on system startup. When the restoration events are acknowledged, they
reconcile with the original disabled events and clear them from the Acknowledged Events tab. The
FireWorks Trouble/Disabled and EST3 Trouble queues are now synchronized (provided there are no
troubles pertaining to the FireWorks workstation itself that would otherwise never be posted in EST3).

 Even though the startup disabled events are removed from the Acknowledged Events tab, the devices
retain an active disabled status in EST3. To display or print the status of those devices using FireWorks, use
Report/History Viewer and issue a Disabled or Panel History report request using the EST3 Standard
Reports tab.

Use the System Commands dialog box to issue any panel command from the FireWorks workstation. These
include all activate, enable, disable, and reset commands, plus commands to adjust sensitivity (smoke level)
settings.

 An explorer view of all the units, nodes, panels, cards, and devices on your system.

 Opens the Find dialog box, which is used to search the your desired information.

 A list of commands that can be executed for the panel, card, or device you selected.

 Only available for certain commands. These are additional command settings used to control
the device output or priority.

 Executes the selected command.

 Opens the Command Status dialog box. This allows you to view the status of the
command.

 Cancels (removes) the information you are currently entering. It does not remove
information that was already applied or added. Also closes the dialog box.

System Control lets you monitor all the fire networks, card access systems, and CCTV systems in your
facility. During operation, information is presented on maps and/or floor plans of the actual site, combined
with relevant information in text form.
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Map screens present important system information graphically. Starting with a map of the overall facility, you
can branch down through increasing levels of detail until you reach maps or plans that show the individual
fire detection, card access, or CCTV systems and their devices.

System Control lets you control your fire networks, card access systems, and CCTV systems by
acknowledging device events and issuing panel commands.

System Control response is customized for your location. See the system administrator for specific controls
relevant to your system.

System Control lets you generate history reports and system reports about the devices, fire alarm panels,
card access systems, or CCTV systems at your site. The reports can be shown on screen, printed on a
workstation printer, or both.

Status reports can also be generated about your system. Unit Node Line status, node points status, EST3
panel status, and watchdog card status can all be reviewed through System Control.

System Builder is used to define access privileges for all users. Access to any workstation feature,
command, or control can be granted separately.

System Builder lets the system administrator design and lay out maps, controls, text files, and operating
parameters that are unique to your facility.

The Event List window has three tabs. Each of the tabs is used for processing, storing, and reviewing the
events that take place in your system. The tabs are described below:

 Displays all events that take place before they are acknowledged. Once they are
acknowledged, they are removed from this list and added to the Acknowledged Events list.

 Displays all acknowledged events. A maximum of 500 events can be stored in
this list. As more acknowledged events take place, the older acknowledged events are removed, but can be
found in History.

Acknowledged security events remain on this tab until the partition is reset. They then move to the All
Events tab.

 Displays all of the events that have taken place, including acknowledged events. A
maximum of 500 events can be stored in this list. As new events take place, the older events are removed,
but can be found in History.
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The Event Action window provides tabs for reviewing event messages and logging information about an
event. The tabs are described below.

 Displays message, device, location, and map information that corresponds to the
selected event in Event List. The message information, created by the system programmer, may contain
important procedural information about what to do during an alarm or other event. The Event Message
display area can be customized with respect to the fields that are the displayed and the arrangement of the
fields.

 Used to log important information about an event. The log entry is stored with the event and
can be reviewed or printed at a later date.

 Displays all of the card access information that is associated with the event that is
selected in Event List. A picture of the cardholder is also displayed. If you do not have the ACDB/FireWorks
interface installed, the Card information tab is not displayed.

When you start System Control, you see the default four-quadrant window display unless your system is
configured differently. A typical arrangement of windows is shown below. Each window performs a set of
functions through the use of a toolbar or menu bar. The window layout and look can be controlled using
Layout Manager.

The menu bar appears along the top of the window with a variety of menu titles. Selecting a command from
one of these menus either performs an action or displays a submenu or dialog box.

A status bar appears along the bottom of the window. The status bar provides a quick way to view the status
of your system. For more information, see Status bar information.
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 This is the default layout. Your display and layout may be different depending on which window
displays you are using and the layout you prefer.

A flashing TSA has an event waiting to be acknowledged.

When there is more than one active TSA, the additional TSAs do not flash, but their color reflects their real-
time device status. These TSAs work their way to the top of the event queue (Event List) as events are
acknowledged. When a TSA reaches the top of the event queue, its border flashes. You can then
acknowledge the TSA.
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TSAs have borders with different colors. Each of the colors shows what is taking place within the area the
TSA surrounds. During system events, the border flashes and changes color depending on its type. A solid
TSA indicates the status of the device it contains by the color of its border. A flashing TSA contains the
current device event and requires acknowledgment.

Device and

Map

Blue

Cyan

Red

Yellow

Green

Grey

Orange

Normal (device)

Normal (map)

Alarm

Trouble, supervisory, monitor

Restore

Disabled

Security (alarms)

Command Black Normal (always black)

General Brown Normal (always brown)

Secondary
map

Gold Normal (always gold)

EST2, IRC-3, and FCC security points are annunciated as Troubles (yellow).

EST3 partitions (away, stay, away fail, stay fail, entry delay, exit delay) are yellow.

TSAs are touch sensitive areas used to branch through a map or areas on a map. TSAs are essentially
buttons created, programmed, and applied by the FireWorks system administrator per the requirements of
your facility. These appear in the map display area, not at the bottom of the screen. Clicking an active TSA
causes the system to switch to a more detailed map, such as a device map. This process is called
branching. The FireWorks system administrator has details on the use and function of your TSAs.

Page 821 of 1859

O & M Manual TRAIN - 821



FireWorks System Control Printed Help 135

There are five different types of TSAs.

Map TSA

A map TSA is used for annunciation. When flashing, a map TSA indicates that somewhere below the current
map there is an active point. Click the TSA to branch to the next level map. To get to the device map
displaying the active point, continue branching down through the map TSAs. To view information concerning
the TSA, right-click the TSA.

Device TSA

A device TSA is defined as one or more devices. A device TSA is normally found on low level maps (e.g.
smoke control, status map). If any of the devices in the group changes state, the device TSA border flashes.
To view information concerning the TSA, right-click the TSA. Each of the devices in the TSA has its own
information and can be viewed by clicking Devices on the shortcut menu.

Command TSA

A command TSA represents a command you can execute by clicking the TSA and then clicking Execute in
the Commands dialog box. Command TSAs never flash, and have a solid black border. To view information
concerning the TSA, right-click the TSA. Command TSAs are found on control maps.

Command TSAs may be found on any map throughout System Control. When executed, the associated
preprogrammed commands are sent to the specified fire alarm networks. You can issue commands to any
workstation and node in a FireWorks network. A command TSA can contain a group of devices.

General TSA

General TSAs are passive. They do not show device states or issue commands. General TSAs have a
brown border. They are convenient way to have images on your maps. To view information concerning the
TSA, right-click the TSA.

General TSAs are typically used to show the location of equipment that is not connected to a fire network.
For example, you could use general TSAs to show the location of fire extinguishers or hazardous materials.

Secondary Map TSA

Secondary map TSAs are passive. They do not show device states or issue commands. They have a gold
border and are used to link to a map that has already been linked to, such as a legend map.

Use the User Configuration dialog box to add users and define their properties. A user requires a user
name, password, access group, and description.

There is one built-in user level, ADMIN, that cannot be changed.

 A list of all defined users including ADMIN. When you add a new user, it is displayed in the list.

 The User ID is a 1 to 12 character word used to identify the user to the system.

 A coded word used to allow you access to the system. An asterisk (*) appears in place of each
letter in your password. The default is "PASSWORD" and does not have to be changed.
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 A set of access rights. For example, the administrator group has access to all features and
functions in FireWorks. Users are assigned to groups, which in turn control what access they have.

 If the user is inactive for this amount of time, FireWorks logs them out automatically.

 The primary language the user wants to use. This is the language used in FireWorks
displays when the user logs on.

 A second language the user may want to use. This language can be selected in
System Control if the user wants to change to his second language.

 A brief description of the user or the user account.

 Adds a new user account to the users list.

 Deletes the selected user from the users list.

 Saves all of the changes you made without closing the dialog box.

Use the User Manager dialog box to change a user's password, add or edit a user's properties, and add or
edit access groups.

Configuring a user means assigning a user name and password, but it also means defining which privileges
and access capabilities are available to that user. When you configure a user, you define how powerful the
user is in FireWorks.

 Opens the Change Password dialog box.

 Opens the User Manager Configuration dialog box.

 Opens the Access Group Management dialog box.

FireWorks provides a basic set of templates with certain access privileges for the administrator, manager,
and operator. The administrator can customize access privileges by creating new templates. The new
templates must be based on the old templates, but access privileges can be added or subtracted for specific
users. This way, you have specific templates designed for specific users.

The following table details the access privilege templates.

System  Builder  -  -  X

User  Manager  X  X  X
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System Commands - X X

Report/History
Viewer

X  X  X

Icon Editor - - X

Map  Editor  -  -  X

Filtering
configuration

- - X

Email configuration - - X

Web client
connection

- - X

Exit system control - X X

Acknowledge event X X X

Hide TSAs X X X

Print Event/log/map X X X

Silence workstation X X X

Make log entry X X X

Execute common
commands

X  X  X

Execute command
TSA/Icons

X  X  X

Edit text (map,
devices, ext msg.)

- - X

Execute device
commands

-  X  X

Execute device
reports

-  X  X

View maps X X X

Select cameras X X X

Use camera controls X X X

Change language X X X
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ACDB configuration - - X

Edit browser URL - - X

Run layout manager - - X

Allow window
resizing

- - X

Change own
password

X  X  X

Add  new  user  -  -  X

Delete existing user - - X

Edit user attributes - - X

Add new access
group

- - X

Delete access group - - X

Edit access group
attributes

- - X

Make default group - - X

Individual EST3
commands

-  X  X

Individual EST2/IRC-
3/FCC commands

-  X  X

Launch report
application

- - X

Allow configuration
of report application

- - X

Allow customization
of reports

- - X
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View partition
information

- - X

The Find (search) function provides a way for you to quickly find objects (labels, TSAs, devices, commands,
etc.). This is especially useful if your project contains hundreds of devices or if several people programmed
the system.

The search capability of the find function is very powerful. Many different options and variations of search
criteria can be selected. Search result lists are displayed based on the criteria you selected.

 For descriptions and details about the search criteria options, click the Help button on the Find dialog
box.

Using the Find (search) function

1. From the Edit menu, click Find or click the Find button on the toolbar.

2. Select the Search By criteria: Label or Address.

3. Type the label or select the address that you want to search for. Partial labels and addresses can be
entered. The line address for IRC-3 panels is always 0.

4. Select the search object filters.

5. Select a specific node in which you want to search or select All Nodes.

6. Select a specific SDU type or select All SDU Types.

7. Check Find whole word only or Match case if desired.

8. Select the Assignment state.

9. Click Find.

10. All objects meeting your search criteria are displayed. Within the search results list:

11. Double-clicking a device takes you to the device in the device tree

12. Double-clicking a view entity takes you to the view entity in Map Browser

13. Right-clicking on the object shows what the object is assigned to. Click the "assigned to" object to
display the "assigned to" list dialog box. You can then unassign the object or go to the object in Map
Browser by clicking Details.

14. Assign objects to view entities by dragging and dropping objects in the search results list into Map
Browser. See the step procedure below.

Assigning objects from the search results list

1. Locate the view entity in Map Browser that you want to assign the object to.
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2. Select the objects in the search results list that you want to assign. Multi-select objects using the Shift
key.

3. Press and hold the Alt key, then drag the selected objects onto the desired view entity.

4. Release the Alt key.

Click one of the topics below for an example of searching by label or address.

Searching by label

Searching by address

A full version of the help system is available in "manual" format. The manual is a PDF file that you can view
and print using Adobe Acrobat Reader.

Adobe Acrobat Reader is included in this software package.

1. Make sure you have Adobe Acrobat Reader installed on your computer.

If not, insert the FireWorks CD and select Adobe Acrobat Reader. Follow the on screen instructions
during installation.

2. Click the Start button.

3. Click Programs.

4. Click FireWorks.

5. Click SystemControl.PDF.

Welcome to the FireWorks System Control User Support. This help system provides the information you
need to accomplish tasks, understand concepts, and use the application.

Tool Tips - Provides the names of the toolbar buttons. Move your mouse over a button to display the
name of the button.

Help Button Help - Provides purpose or background information and field level information for a dialog
box. Click the Help button in a dialog box to display dialog specific information.

Help Window - Provides a table of contents, index, search, and favorites tabs. Help on the entire system
can be accessed using the help window. Click through the table of contents to display various topics, or
use the index or search tabs to find specific information.
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When viewing help, you can maximize the help window or resize it to suit your liking.

Click the Hide or Show navigation buttons to view or hide the Contents, Index, and Search tabs.

Click Back or Forward to step through the series of help topics you viewed in the current session.

The Options menu item provides additional browse and navigation controls.

Some topics include a Related Topics button at the end of the text that displays a popup menu of
related topics that you can click and go to.

Click the Print button to print the current topic.

After a scheduled report runs, a PDF file is created and placed in the C:\Fireworks\ScheduledReports
directory. The report PDF file can be viewed and printed using Acrobat Reader.

1. Using Windows Explorer, navigate to the C:\Fireworks\ScheduledReports directory.

2. Locate the report file that you want to open.

3. Double-click the report file.

The report is displayed in Acrobat Reader.

4. Print the report if needed.

You can view an empty report (no data) to see the format and layout of the report type.

1. From the Applications menu, click Report Application.

The FireWorks Report Application dialog box is displayed.

2. Select a category.

3. Select an available report.

4. Right-click the report

5. Click View Report.

The report form "template" is displayed containing no data.
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Icon information can be viewed from Map Display by left- or right-clicking on the icon. The following
information can be viewed:

Label - A TSA name entered by the programmer

Description - A textual description of the TSA entered by the programmer

State - The highest priority event of the devices making up the TSA

1. Locate the icon.

2. Right-click the icon.

3. View the icon information.

The current partition status is indicated by a set of LEDs. Armed Stay (perimeter only), Armed Away (all
armed), and Disarmed LEDs turn green if the state is active. These are considered normal states for a
partition.

Exit Timer, Entry Timer, Failed Stay, Failed Away, and Trouble LEDs turn yellow if the state is active. These
are considered off-normal states for a partition.

1. From the Applications menu, click Partition Commands.

2. Select the Node that the partition is assigned to.

3. Select the Partition.

4. Review the current status of the partition.

5. Click Update Status to update the current status of the partition.

TSA information can be viewed from Map Display by right-clicking on the TSA. The following information can
be viewed:

Label - A TSA name entered by the programmer

Description - A textual description of the TSA entered by the programmer

State - The highest priority event of the devices making up the TSA
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1. Locate the TSA.

2. Right-click the TSA.

3. View the TSA information.

Use the Watchdog Card Status dialog box to monitor supervision points within the FireWorks computer. The
supervision points are: internal fans, CPU, power supply, temperature, Form C relay contacts, and a
hardwired trouble contact.

 LEDs that indicate the status of the supervision points. (Green = Normal, Red = Off normal)

 Indicates the temperature inside the computer.

 Indicates the power supply voltage levels inside the computer.

 Indicates the speed of the fans inside the computer.

The Watchdog Card Status dialog box allows you to monitor supervision points within the FireWorks
computer. The internal supervision points are: internal fans, CPU, power supply, and temperature. An
internal trouble buzzer and LEDs annunciate failure of the monitored points. The associated LED turns red
when the supervision point fails and is green when it is normal.

When a monitored point fails, the event is sent to System Control and displayed in the Event List display.
The event must be acknowledged just like any other event.

1. From the Status menu, click Watchdog Card Status.

2. Monitor the supervision points.

3. Click Cancel to close the dialog box.

The trouble relay is configured with the de-energized position as the trouble condition. When FireWorks is
powered up and there are no trouble conditions, the trouble relay is energized. User relays one and two are
normally de-energized until commanded ON through FireWorks.

User relay two is a latching type relay that retains its ON state even if FireWorks is shut down or if the
computer is turned off (including full discharge of the battery backup). The relay returns to its normal de-
energized state either when commanded to do so via FireWorks or upon restart of FireWorks after it has
been shut down.
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Some cameras can be zoomed in and out. Zooming allows the focal length of the camera to be continuously
adjusted, allowing for rapid change in the size of an image without loss of focus.

 Only one camera can be controlled at a time.

1. Select a camera.

Refer to Selecting a camera for more information.

2. Click the Zoom In and Out buttons to adjust the size of the image.

You may need to zoom on a map to get a better look at what is taking place. Clicking one of the zoom
buttons allows you to enlarge, reduce, select, or display the actual size of a map. There are four buttons to
choose from:

Zoom In

Zoom Out

Zoom Select

Zoom 1-to-1

1. Select a map if it is not already displayed.

Refer to Displaying maps for more information.

2. Click the desired zoom button.

Refer to Button definitions for more information.
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access groups, 9, 26, 34, 45
ACDB, 28, 42
acknowledge, 8, 133

events, 8
TSA, 133

acknowledge button, 8, 10
acknowledge current event, 8
acknowledged events, 131
acknowledged events list, 99
actions, 46
activate command types, 50
active status, 37
admin, 136
alarm, 125

silencing, 125
alarm silence, 82
alarm silence button, 125
all events, 21, 60, 99, 123, 131
all events tab, 10, 21
applications menu, 83
authentication, 113
automatic printing, 27
autoscan, 15
AVI, 102
AVI file, 107

banner title, 20
changing, 20

basic system operation, 10
BMP, 102
branching, 11

between maps, 11
browser display, 16, 41, 42, 104
buttons, 12, 13, 14, 15

camera, 44, 69, 101, 106, 121, 144
focusing, 69
selecting, 121
sequence, 121
switcher, 122
tilting, 106
zooming, 144

camera display, 15
buttons, 15
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opening, 97
camera iris, 29
camera speed, 124
camera speed button, 124
camera view, 102
card information, 42, 113
CCTV, 10, 15, 44, 101, 102, 123

control, 15
clear all receiver events, 21
colors, 80, 88, 134
column descriptions, 22
columns, 32, 127

sizing, 127
command icon, 67, 88

executing, 67
command status, 23, 83
command TSA, 67, 88, 135

executing, 67
commands, 50, 82, 83, 98
communications LED, 128
contacts, 113
contacts button, 13
CPU, 143
custom report, 29, 33, 45

data columns, 32
defined layouts, 33
descriptions, 47
device icon, 80, 81
device map button, 10, 60
devices, 35, 37, 41
diagnostic reports, 115
diagnostic status, 38
disable, 35, 37, 50, 82
disable command types, 50
display device map, 12, 44
display parent map, 12, 44
display site map, 12, 44
drill, 8
drill button, 8, 13
drill command, 8

activating, 8

edit menu, 79, 126
editing, 45, 47

labels, 47
email, 46
enable, 35, 37, 50, 82
enable command types, 50
EST2/FCC/IRC3 reports, 115
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EST3 command types, 50
EST3 reports, 115
event action display, 8, 10, 31, 41, 43, 48, 60, 88, 100, 113, 123, 132

buttons, 13
opening, 97
use, 100

event action log entry, 43
event colors, 57
event data, 31, 32
event list display, 8, 10, 21, 32, 43, 48, 60, 61, 99, 129, 131, 133

opening, 97
use, 99

event message, 43, 48, 59, 100, 113
displaying, 43

event message tab, 31
event operation for, 60
events, 8, 21, 27, 113, 123

acknowledging, 8
printing, 113
selecting, 123
types of, 61

executing commands, 67
exiting, 68

system control, 68
extended message editor, 48
extended messages, 48

entering/editing, 48

F1, 8, 85
F10, 85
F11, 85
F12, 85, 126
F2, 85, 96
F3, 23, 85
F4, 79, 85
F5, 44, 85
F6, 85, 113
F7, 44, 85
F8, 85, 87
F9, 12, 44, 85
filters, 124
find, 139
focusing, 69

camera, 69
font, 20
form C, 143

general TSA, 134, 135
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help, 140
hide inactive TSAs, 79
history file, 10
history reports, 115
history viewer, 43
home, 16
HTML, 42

icons, 80, 81
image, 40
image display, 14, 102

buttons, 14
opening, 97

IRC-3/FCC/EST2 command types, 82

JPEG, 40, 102

keyboard shortcuts, 85

labels, 47
editing, 47

language, 21
layout manager, 9, 33, 97, 105, 107
LED definitions, 86
LEDs, 86, 96

activate, 50
disable, 50
enable, 50
restore, 50

log entry, 8, 43, 88, 100, 113
displaying, 43
making, 88

logging, 87
off, 87
on, 87

logon/logoff, 87

map display, 8, 10, 12, 44, 48, 60, 98, 142
buttons, 12
opening, 97

map display terminology, 88
map TSA, 88, 135
maps, 44, 113

displaying, 44
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menu bar, 91
messages, 43, 48, 113
messages waiting, 128
movie, 107

playing, 107

navigating, 94
new events, 10, 60, 99, 123, 131
node status, 96

opening, 97
quadrant display, 97

panel silence, 125
panel silence button, 13, 125
panel silence led, 125
partition, 30, 83, 142

command, 83, 104
reset, 83
status, 142

password, 20, 25
password authentication, 113
picture, 40

displaying, 40
predefined layouts, 107
preset camera positions, 123

selecting, 123
printing, 112, 113

quadrant display, 97
opening, 97

receiver events, 21, 113
related topics button, 140
report application, 29, 30, 33, 34, 40, 45, 113, 115, 117, 120, 124, 127, 128, 141
report filters, 124
report printing, 113
report template, 141
reports, 29, 30, 33, 34, 40, 45, 113, 115, 117, 120, 124, 127, 128, 141
reset button, 13, 116
resetting, 116

partition, 83
system, 116

restart, 107
restoral, 60
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restore command types, 50, 82

scheduled report, 30, 34
scheduled reports, 40, 45, 141
screen layout, 31, 107, 126
search, 16, 118, 119, 120, 139, 140
security events, 60, 83, 86
sensitivity, 35, 37
sequence, 121
silence workstation button, 13, 126
silencing, 125, 126

alarm, 125
panel, 125
workstation, 126

smoke level, 82
sorting, 127

lists, 127
sorting report data, 127
status, 23, 38, 96, 112, 142, 143

command, 23
diagnostic, 38
node, 96
partition, 142
printer, 112
watchdog card, 143

status bar, 10, 128
status report, 30
stop, 107
switcher, 122
system, 82, 116

operation, 10
resetting, 116

system commands, 50, 83, 101
issuing, 83

system control, 68, 84, 132, 140
exiting, 68
features, 84
help browser, 140

system control overview, 130
system messages, 38

technical support, 28
time controls, 82
touch sensitive areas, 133, 134, 135, 142
TSA colors, 134
TSA information, 142
TSA overview, 134
TSA types, 135
TSAs, 8, 10, 11, 35, 60, 67, 79, 84, 88, 133, 134, 135, 142

acknowledge, 133
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clicking, 11
color, 88, 134
flashing, 133, 134
hiding/showing, 79
right-clicking, 142
types, 88, 135
use, 84
viewing, 142

user group, 31, 32
user ID, 87
user manager, 25, 26, 34, 45, 47, 103, 136
user privileges, 136

watchdog card status, 143
WAV file, 126
web client, 9
website, 41
window sizing, 31, 126
workstation, 126

silencing, 126

zone icon, 37
zone TSA, 35, 88, 135
zoom 1-to-1, 144
zooming, 144

camera, 144
in, 144
out, 144
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Barnard EJMT Team

EJMT FFSS
Project No. C 0703-360
Subaccount 17810
Design-Build Project

MAINTENANCE AND OPERATINGS
TRAINING PLAN

Rev. 1

4.0  ELECTRICAL SYSTEM
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Sturgeon Electric, Inc.
Training Syllabus Table of Contents

Eisenhower/Johnson Memorial Tunnel Fire Suppression System

Scope of Training:
As part of our service for the installation of the electrical system for the Fire Suppression

Retrofit we are providing Maintenance and Operations Training. This training will be provided
in two sessions. The first is training for the electrical system as a whole as well as the Eaton gear.
This is to be provided by Sturgeon Personnel and an Eaton representative. This Sturgeon portion

The
Eaton portion will involve training for the panel boards and transformers.

The second training session will be provided by Sturgeon personnel and a Cummins
Rocky Mountain Power Generation training rep. This training will be on December 1st and will
be the training for the generator, the remote annunciator panel, and the automatic transfer switch.

Table of Contents

I. Session one
a. Overview
b. Panels

i. General Layout
ii. Circuit Description

iii. Eaton Training
c. Maintenance and Operations Training Electrical Systems

i. FOLHD System (hardware installation only)
ii. Conduit System

iii. FPC/RCP Transformer Training
II. Session Two (Dec 1)

a. Cummins
b. Generator Set Training
c. Remote Annunciator Panel Training
d. Generator Enclosure
e. Automatic Transfer Switch Training
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Session One Training Syllabus

Approximately 4 1/2 Hours

I. Introductions and review provided material- 5 Min
II. General Layout and review of Electrical installation- 5-10 Min

a. Quick Review of all Systems Installed
III. Gear and Transformers- 15-20 Min

a. Overview of Equipment Installed
b. Circuit Description-

i. Review the circuitry of the newly installed panels.
1. EMWH1 Panel Circuitry
2. EMWL1 Panel Circuitry
3. EMEL1 Panel Circuitry

c. Eaton Training (see syllabus below)
IV. Gear and Transformers- 3 Hours (including Eaton Training)

a. Discuss potential problem areas or concerns, if any,
b. Systems

i. FOLHD Hanger
ii. Plenum Conduit System

iii. Electrical Gear Installation
iv. Generator Installation
v. Drainage Conduit System

V. Maintenance/Operations Training Electrical Systems- 30 min - 1 hour
a. Review the steps that should be undertaken to properly maintain the

electrical system
i. FOLHD Hanger

ii. Plenum Conduit System
iii. Electrical Gear Installation
iv. Generator Installation
v. Drainage Conduit System

VI. Q and A 5-20 Min
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Panel board Training Agenda

1 ½ Hours

I. Intro/Overview of O&M Manuals- 5 Min
II. Breaker Assembly- 15 Min

a. Basic Construction  Molded Case vs. Power Breakers
b. Breaker Ratings
c. Trip functions / Secondary wiring

III. Removal Procedures- 15 Min
a. Fixed mount

IV. Operation, Adjustment & Testing- 15 Min
a. Switching operations
b. Adjustments

i. Clearances & Procedures
V. Troubleshooting Problems

a. Common mistakes
b. Quick Fixes

VI. Maintenance & Lubrication Procedures- 15 Min
a. De-Energization

i. Lock-out / Tag-out
b. Maintenance  Cleaning
c. Maintenance  Lubrication
d. Approved Chemicals & Lubricants
e. Torque Specs

VII. Renewal Parts- 15 Min
a. Common Replacement Parts
b. Ordering Renewal Parts
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VIII. Warranty and Service Protocol- 15 Min
a. Service

i. Who to Call
ii. What Information is Required

b. Warranty Terms
i. What is Covered

ii. Who to Call
iii.  What Information is Required

Transformer Training Agenda 1 Hr
I. GENERAL SYSTEM OVERVIEW- 20 Min

a. The technical review of the operating parameters is
conducted in a classroom. The materials required involve:

i. An area large enough to handle the students.
ii. A copy of the final as-built drawings

iii. A table to layout drawings, literature, and booklets.
b. On site review of the actual equipment

i. On site review is conducted in the substation utilizing
the actual equipment

ii. The instructor will cover the following topics:
1. The physical layout of the transformer
2. Locate the protective devices and describe their

purpose.
II. MECHANICAL- 20 Min

a. Technical review of the operating requirements
i. The technical review of the operating parameters is

conducted in a classroom.
ii. The instructor will cover the following topics:

1. The mechanical construction of the transformer.
2. Safety Concerns
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3. Primary and secondary winding construction
4. Tap Selection
5. Primary Cable and Secondary Bus Connections

III. ELECTRICAL- 20 Min
a. Technical review of the operating requirements
b. The instructor will cover the following topics:

i.De-energizing
ii.Tap Selection

iii.Expected voltage levels

Liability Disclaimer
The attached training program presents general principals regarding maintenance and

repair of electrical distribution equipment. It cannot cover all possible situations or
problems, which might arise. Individuals should contact an Eaton - Electrical Service
and Systems representative, or other qualified individual, if questions arise. Only
qualified electricians who are familiar with the installation and maintenance of
electrical distribution equipment should perform work associated with such products.

All recommendations of the manufacturer, warnings and cautions relating to the
safety of personnel and equipment should be followed. All applicable health and
safety laws, codes, standards and procedures should be strictly adhered to. Eaton
Corporation will not be responsible for the misuse or misapplication of the
information contained in this program.
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Session Two Training Agenda (Dec 1)
Generator

I. Introductions- 5 Min
II. Review and familiarization of provided material- 5 Min

III. Safety and PPE 10 Min
a. Electrical
b. Moving Parts
c. Heat
d. Noise

IV. Equipment Overview. Note: Topics also covered during hands-on and walk
around- 30 Min

a. Generator Set
i. Engine (Sensors, Radiator, Exhaust)

ii. Generator (Theory of Operation)
iii. Control Panel (Interface, Functions, and Menus)
iv. Automatic transfer switch
v. Auxiliary Equipment (Block Heater, Battery Charger,

Annunciators)
V. Purpose of Equipment- 15 Min

a.  Industrial Standby/Emergency Power for use during Utility outages
VI.  Maintenance. Note: Topics also covered during hands-on and walk- 15 Min

a. CRM contracts
i. Minor PMs and Major PMs

ii. Battery replacement
iii. Various emergency procedures, (loss of coolant, oil, resetting

faults)
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VII. Hands-On and Walk Around of Equipment- 1 Hour
a. Engine, sensors, accessories, radiator, cooling etc.
b. Alternator
c. Control, switches, menus and navigation, adjustments
d. Demonstration and engine run
e. Automatic transfer switches and remote annunciators
f. Final question and answer session.
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STAFF ORGANIZATION CHART AND STAFFING PLAN:

Jeff Waneka- President, Commercial and Industrial- Henderson, CO

Don Eagan- Vice President

Licensed Electrician

Francis Marcotte- Operations Manger- Henderson, Colorado

Licensed Electrician

Jason Willis- Project Manager- Henderson, Colorado

Master Electrician

Nate Ziemer- Foreman- Henderson, Colorado

Licensed Electrician

Matt McMahon- Superintendant- Henderson, Colorado

Licensed Electrician

Tyler Clark- Project Engineer- Henderson, Colorado
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Electrical System

Overview-

The new EJMT fire suppression system includes additions and modifications to the existing electrical
systems in both the east and west portal buildings. The major electrical components of the fire
suppression system include: three (3) new electrical panels, electrical connection to fire alarm panels and
fire protection cabinets including 500 va XFMRS, fiber optic linear heat detection systems, video camera,
three (3) work stations, and associated flat screens displays. The electronic equipment associated with
these systems also have battery backup. Additionally, a new generator has been installed at the west portal
building to provide backup electrical power for these major components in the event of a power failure.
The existing east portal building generator provides backup electrical power for system electronic
equipment powered from the east electrical distribution system.

West Portal Building-

The power for the fire suppression equipment on the west side of the tunnel comes from the switch gear
in the west side electrical room. Fed from an existing 1600a breaker, power is run to a 250a bussed gutter
mounted in the west end pump room. From this gutter power is run to the fire pump controller and 150a 3
pole ATS Switch. Power runs from this switch to the generator and to the new EMWH1 Panel.

This new 480v 3phase panel powers all other equipment associated with the fire suppression system on
the west side including: the boiler skid, fire protection cabinets, remote control cabinets, zone valves, and
the new EMWL1 208Y/120V, 100A, 3-phase panel. This low voltage panel provides power to the boiler
room lighting, fiber optic linear heat detection system, video cameras, work station, and associated flat
screen displays in the west portal building.

From EMWH1 two (one per tunnel) a runs of ing 480v, 30a, 3-phase circuits have been
installed from the west portal building to power the fire protection cabinets, remote control cabinets, and
valve cabinets located in the west half of each plenum. A small step-down transformer installed at each
remote control panel and fire protection cabinet will provide the 120v power needed to control and
monitor all the fire suppression remote mounted equipment.

Two additional runs of een installed to provide power from EMWL1 to the cameras and to
the sprinkler system. Additionally, a 1 installed containing single mode and
multimode fiber optic cable. This fiber connects the cameras and fire protection system to the control
room

Finally, a new 350kw (de-rated to 238kw) generator has been installed to provide standby power to all
fire suppression equipment described above. In addition to the generator, all electrical system equipment
has a battery backup.  These batteries will keep all equipment powered during and AC power transition
between utility and generator sources.
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East Portal Building

The new fire suppression system equipment located in the east portal building requires very little power.
Three new circuit breakers have been installed in panel EV to power two (2) 480v, 3-phase circuits
needed for fire suppression system equipment that have been installed in the east half of each plenum, and
a 30KVA 480v-208/120v Transformer and 208y/120V, 100A, 3-phase panel. This low voltage panel
powers the fire alarm panel, fiber optic linear heat detection system, video cameras, work stations, and
associated flat screen displays in the east portal building. A small step-down transformer installed at each
panel will provide the 120v power needed to control and monitor all the fire suppression system remote
mounted equipment.

The same conduit system (three
plenum.

The fire alarm panels, fiber optic linear heat detection system, video cameras, two work stations, and flat
screen displays are backed up by the existing emergency power system. Located in the main electrical
room is a 480Y/277V, 1,200A generator backed up panel with spare space and capacity for all the fire
suppression system components that are powered from the east portal building. In addition to the
generator, all electrical system equipment is battery backed up. These batteries will keep all equipment
powered during an AC power transition between utility and generator sources.

Water released during a fire event will be collected in existing and new collection tanks. New valves have
been installed in the existing sewer treatment room and new manhole 2 to divert water into these tanks.
These valves will be controlled by the fire protection system. Finally, as part of the fire suppression
project, a new level sensor has been installed in the collection tank system and monitored by the fire
alarm system.
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GO/NEG-Alt-Date: Job Name:

Item Number: Catalog Number: Designation:

SDN0598403-R000-4/23/2015 CDOT - EJMT

006 DH364FGK 200A/3P/F/N1
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Panel board Training Agenda

1 ½ Hours

I. Intro/Overview of O&M Manuals- 5 Min
II. Breaker Assembly- 15 Min

a. Basic Construction Œ Molded Case vs. Power Breakers
b. Breaker Ratings
c. Trip functions / Secondary wiring

III. Removal Procedures- 15 Min
a. Fixed mount

IV. Operation, Adjustment & Testing- 15 Min
a. Switching operations
b. Adjustments

i. Clearances & Procedures
V. Troubleshooting Problems

a. Common mistakes
b. Quick Fixes

VI. Maintenance & Lubrication Procedures- 15 Min
a. De-Energization

i. Lock-out / Tag-out
b. Maintenance Œ Cleaning
c. Maintenance Œ Lubrication
d. Approved Chemicals & Lubricants
e. Torque Specs

VII. Renewal Parts- 15 Min
a. Common Replacement Parts
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1. The mechanical construction of the
transformer.

2. Safety Concerns
3. Primary and secondary winding construction
4. Tap Selection
5. Primary Cable and Secondary Bus Connections

III. ELECTRICAL- 20 Min
a. Technical review of the operating requirements
b. The instructor will cover the following topics:

i.De-energizing
ii.Tap Selection
iii.Expected voltage levels

Liability Disclaimer
ŁThe attached training program presents general principals regarding maintenance
and repair of electrical distribution equipment. It cannot cover all possible situations
or problems, which might arise. Individuals should contact an Eaton - Electrical
Service and Systems representative, or other qualified individual, if questions arise.
Only qualified electricians who are familiar with the installation and maintenance of
electrical distribution equipment should perform work associated with such products.

ŁAll recommendations of the manufacturer, warnings and cautions relating to the
safety of personnel and equipment should be followed. All applicable health and
safety laws, codes, standards and procedures should be strictly adhered to. Eaton
Corporation will not be responsible for the misuse or misapplication of the
information contained in this program.
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FIBER OPTIC LINEAR HEAT DETECTION (FOLHD) SYSTEM

Areas of Concern:

The installation of the FOLHD hanger system is simple and straightforward. There is little weight
being placed on the hanger by the FOLHD cable. The one area of concern may be that vibration
from the large amount of traffic could cause the screws to loosen over time. This risk has been
addressed by the use of six screws per hanger. Any additional risk can be eliminated by yearly
visual inspections of the hanger from the tunnel walkways.

Preventative Maintenance: Once Per Year

There is no required maintenance for the FOLHD hanger system. However, Sturgeon
recommends routine visual inspection of the hanger system in both tunnels by having a crew
member walk the length of the tunnel platform, making note of any hangers that appear to be
loose or out of place.

Any hanger that is seen as out of place should be inspected and re-secured immediately.
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Plenum Conduit-

Areas of Concern:

The conduit systems for this project have been installed in accordance with the National
Electrical Code and as such should remain secure and in place with little to no maintenance.
However, do to the high air flow in the plenums the conduit supports will face greater strain
than typical conduit systems. As such, there may be a risk of the hardware being loosened over
a prolonged period of time.  This risk can be eliminated by yearly inspections of the conduit
systems.

Preventative Maintenance:  Once Per Year

There is no required maintenance of conduit. However, Sturgeon suggests having CDOT
personnel periodically inspect the support systems in both plenums and throughout the tunnel.
By lightly pushing or pulling on the conduit it can be determined if the strut clamps are not
secured to the supports. In this case the existing clamps can be tightened by use of screw driver
or wrench.
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Rigid Nonmetallic Conduit  –  Schedule 80

With Integral Bell*

Schedule 80 PVC Rigid Nonmetallic Conduit (RNC)
(Extra Heavy Wall EPC-80)

Schedule 80 Extra Heavy Wall

Support of Carlon Rigid Nonmetallic Conduit
in Aboveground Installations Table 352.30(B), NEC

Acceptable Dimensions in Inches of Integral Bell per UL 651A

B

C

RUS Listed

Page 70 of 101 Page 1139 of 1859

O & M Manual TRAIN - 1139



Pa
ge

71
of

10
1

Pa
ge

11
40

of
18

59

O & M Manual TRAIN - 1140



B.T.L.AEE,Jr

D
ra

w
in

g
N

um
be

r

EISENHOWER/JOHNSON
MEMORIALTUNNEL FIXEDFIRESUPPRESSIONSYSTEM

DESIGNBUILDPROJECT

Revisions
NumDescriptionDate

ProjectNo.C0703-360Subaccount17810

IFTHISSHEETISNOT22"x34"ITISNOTPLOTTEDTOSCALE

DRAWNBY:CHECKEDBY:

FA
1.

01

FI
R

E
A

LA
R

M
:

S
IT

E
P

LA
N

-E
AS

T

RFCDOCUMENTS-2015-04-29

P
ag

e
72

of
10

1
Pa

ge
11

41
of

18
59

Ea
st

Si
d
e
U
nd
e
rg
r
ou
n
d
Co
n
du
i
t

Fe
ed
i
ng

Dr
a
in
a
ge

Ta
n
k
Se
n
so
r
s

O & M Manual TRAIN - 1141



D
ra

w
in

g
N

um
be

r

EISENHOWER/JOHNSON
MEMORIALTUNNEL FIXEDFIRESUPPRESSIONSYSTEM

DESIGNBUILDPROJECT

Revisions
NumDescriptionDate

ProjectNo.C0703-360Subaccount17810

IFTHISSHEETISNOT22"x34"ITISNOTPLOTTEDTOSCALE

DRAWNBY:CHECKEDBY:

FA
2.

E
01

FI
R

E
A

LA
R

M
:

LO
W

ER
LE

VE
L

EA
ST

RFCDOCUMENTS-2015-04-29 B.T.L.AEE,Jr

P
ag

e
73

of
10

1
Pa

ge
11

42
of

18
59

E
as
t
S
i
de

Dr
a
in
ag
e
C
i
rc
u
it
s

O & M Manual TRAIN - 1142



         12150 E 112TH AVE, HENDERSON, CO 80640

Jason Willis
(303) 944-1190
(303) 227-6978
303-286-8000
JWillis@myrgroup.com

SECo No.: 841323

 * Respect * Integrity * Responsiveness *
* Creativity * Initiative * Team Work * Safety *

Page 74 of 101 Page 1143 of 1859

FPC/RCP PANELS
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"A"

if

Replacement should only be done by Sturgeon personnel during warranty period.
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Gross Automation (877) 268-3700 · www.solahevidutysales.com · sales@grossautomation.com

E500
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Generator Training Agenda

I. Introductions- 5 Min
II. Review and familiarization of provided material- 5 Min

III. Safety and PPE Œ 10 Min

a. Electrical
b. Moving Parts
c. Heat
d. Noise

IV. Equipment Overview. Note: Topics also covered during hands-on and walk
around- 30 Min

a. Generator Set
i. Engine (Sensors, Radiator, Exhaust)
ii. Generator (Theory of Operation)

iii. Control Panel (Interface, Functions, and Menus)
iv. Automatic transfer switch
v. Auxiliary Equipment (Block Heater, Battery Charger,

Annunciators)
V. Purpose of Equipment- 15 Min

a.  Industrial Standby/Emergency Power for use during Utility outages
VI.  Maintenance. Note: Topics also covered during hands-on and walk- 15 Min

a. CRM contracts
i. Minor PMs and Major PMs

ii. Battery replacement
iii. Various emergency procedures, (loss of coolant, oil, resetting

faults)

Page 90 of 101 Page 1159 of 1859

O & M Manual TRAIN - 1159



VII. Hands-On and Walk Around of Equipment- 1 Hour
a. Engine, sensors, accessories, radiator, cooling etc.

b. Alternator
c. Control, switches, menus and navigation, adjustments
d. Demonstration and engine run

e. Automatic transfer switches and remote annunciators
f. Final question and answer session.
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Aluminum Generator
Enclosure
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Automatic
Transfer Switch
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1

SENS EnerGenius Technical Manual

Installation & Operation Manual
NRG12-10: 12-Volt, 10-Amp Battery Charger
NRG24-10: 24-Volt, 10-Amp Battery Charger
NRG22-10: 12/24-Volt, 10-Amp Battery Charger

SENS Part Number:
Document Revision:
DCN Number:
Date:

101295
Q
106080
January 17, 2012

Installation or service questions?
Call SENS at 1.800.742.2326 (303.678.7500)
between 8 a.m. and 5 p.m. (Mountain Time)
Monday through Friday, or visit our website.

Copyright © Stored Energy Systems LLC 2006

1840 Industrial Circle
Longmont, CO 80501
Phone:   303.678.7500

 800.742.2326
Fax: 303.678.7504
Email: service@sens-usa.com
Web: www.sens-usa.com

™

®
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OPERATIONS MANUAL:
350kW Generator

PROJECT:
EISENHOWER/JOHNSON MEMORIAL TUNNEL

FIRE SUPPRESSION SYSTEM
PROJECT# C 0703-360
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Eisenhower-Johnson Memorial Tunnel
Generator / Transfer Switch

TABLE OF CONTENTS
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MSDS INFORMATION
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Mechanical Drawings
ATS Drawings & Diagrams
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PAGE 1 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Lead Acid Battery Wet, Filled With Acid
OTHER PRODUCT
NAMES:

Electric Storage Battery, SLI or Industrial Battery, UN2794

MANUFACTURER: East Penn Manufacturing Company, Inc.
DIVISION: Deka Road
ADDRESS: Lyon Station, PA 19536 USA

EMERGENCY TELEPHONE NUMBERS: US:  CHEMTREC 1-800-424-9300
CN:  CHEMTREC 1-800-424-9300
Outside US:  1-703-527-3887

NON-EMERGENCY HEALTH/SAFETY INFORMATION: 1-610-682-6361

CHEMICAL FAMILY: This product is a wet lead acid storage battery. May also include gel/absorbed electrolyte
type lead acid battery types.

PRODUCT USE: Industrial/Commercial electrical storage batteries.

This product is considered a Hazardous Substance, Preparation or Article that is regulated under US-OSHA; CAN-WHMIS;
IOSH; ISO; UK-CHIP; or EU Directives (67/548/EEC-Dangerous Substance Labelling, 98/24/EC-Chemical Agents at Work,
99/45/EC-Preparation Labelling, 2001/58/EC-MSDS Content, and 1907/2006/EC-REACH), and an MSDS/SDS is required for
this product considering that when used as recommended or intended, or under ordinary conditions, it may present a health
and safety exposure or other hazard.

Additional Information
This product may not be compatible with all environments, such as those containing liquid solvents or extreme temperature or
pressure. Please request information if considering use under extreme conditions or use beyond current product labelling.

SECTION 2: HAZARDS IDENTIFICATION
GHS Classification:

Health Environmental Physical
Acute Toxicity – Not listed (NL)
Eye Corrosion – Corrosive*
Skin Corrosion – Corrosive*
Skin Sensitization – NL
Mutagenicity/Carcinogenicity – NL
Reproductive/Developmental – NL
Target Organ Toxicity (Repeated) – NL

Aquatic Toxicity – NL NFPA – Flammable gas, hydrogen (during
charging)
CN - NL
EU - NL

*as sulfuric acid

GHS Label: Lead Acid Battery, Wet
Symbols: C (Corrosive)

Hazard Statements
Contact with internal components may cause irritation of
severe burns.  Irritating to eyes, respiratory system, and

skin.

Precautionary Statements
Keep out of reach of children.  Keep containers tightly closed.
Avoid heat, sparks, and open flame while charging batteries.

Avoid contact with internal acid.

EMERGENCY OVERVIEW: May form explosive air/gas mixture during charging.  Contact with internal components may
cause irritation or severe burns.  Irritating to eyes, respiratory system, and skin.  Prolonged
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PAGE 2 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

inhalation or ingestion may result in serious damage to health.  Pregnant women exposed
to internal components may experience reproductive/developmental effects.

POTENTIAL HEALTH EFFECTS:
EYES: Direct contact of internal electrolyte liquid with eyes may cause severe burns or blindness.
SKIN: Direct contact of internal electrolyte liquid with the skin may cause skin irritation or damaging burns.
INGESTION: Swallowing this product may cause severe burns to the esophagus and digestive tract and harmful or fatal

lead poisoning.  Lead ingestion may cause nausea, vomiting, weight loss, abdominal spasms, fatigue, and
pain in the arms, legs and joints.

INHALATION: Respiratory tract irritation and possible long-term effects.

ACUTE HEALTH HAZARDS:
Repeated or prolonged contact may cause mild skin irritation.
CHRONIC HEALTH HAZARDS:
Lead poisoning if persons are exposed to internal components of the batteries.  Lead absorption may cause nausea, vomiting,
weight loss, abdominal spasms, fatigue, and pain in the arms, legs and joints.  Other effects may include central nervous
system damage, kidney dysfunction, and potential reproductive effects.  Chronic inhalation of sulfuric acid mist may increase
the risk of lung cancer.
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:
Respiratory and skin diseases may predispose the user to acute and chronic effects of sulfuric acid and/or lead.  Children and
pregnant women must be protected from lead exposure.  Persons with kidney disease may be at increased risk of kidney
failure.

Additional Information
No health effects are expected related to normal use of this product as sold.

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

INGREDIENTS (Chemical/Common Names): CAS No.: % by Wt: EC No.:
Lead, inorganic 7439-92-1 43–70 (average: 65) 231-100-4
Sulfuric acid 7664-93-9 20–44 (average: 25) 231-639-5
Antimony 7440-36-0 0-–4 (average: 1) 231-146-5
Arsenic 7440-38-2 <0.01  231-148-6
Polypropylene 9003-07-0 5–10 (average: 8)  NA
NA: Not applicable; ND: Not determined

Additional Information
These ingredients reflect components of the finished product related to performance of the product as distributed into
commerce.

SECTION 4:  FIRST AID MEASURES

EYE CONTACT: Flush eyes with large amounts of water for at least 15 minutes.  Seek immediate medical attention if
eyes have been exposed directly to acid.

SKIN CONTACT: Flush affected area(s) with large amounts of water using deluge emergency shower, if available,
shower for at least 15 minutes.  Remove contaminated clothing.  If symptoms persist, seek medical
attention.

INGESTION: If swallowed, give large amounts of water.  Do NOT induce vomiting or aspiration into the lungs may
occur and can cause permanent injury or death.

INHALATION: If breathing difficulties develop, remove person to fresh air.  If symptoms persist, seek medical
attention.

SECTION 5: FIRE-FIGHTING MEASURES

SUITABLE/UNSUITABLE EXTINGUISHING MEDIA:
Dry chemical, carbon dioxide, water, foam.  Do not use water on live electrical circuits.
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MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

SPECIAL FIREFIGHTING PROCEDURES & PROTECTIVE EQUIPMENT:
Use appropriate media for surrounding fire.  Do not use carbon dioxide directly on cells.  Avoid breathing vapours.  Use full
protective equipment (bunker gear) and self-contained breathing apparatus.
UNUSUAL FIRE AND EXPLOSION HAZARDS:
Batteries evolve flammable hydrogen gas during charging and may increase fire risk in poorly ventilated areas near sparks,
excessive heat or open flames.
SPECIFIC HAZARDS IN CASE OF FIRE:
Thermal shock may cause battery case to crack open.  Containers may explode when heated.

Additional Information
Firefighting water runoff and dilution water may be toxic and corrosive and may cause adverse environmental impacts.

SECTION 6: ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Avoid Contact with Skin.  Neutralize any spilled electrolyte with neutralizing agents, such as soda ash, sodium bicarbonate, or
very dilute sodium hydroxide solutions.
ENVIRONMENTAL PRECAUTIONS:
Prevent spilled material from entering sewers and waterways.
SPILL CONTAINMENT & CLEANUP METHODS/MATERIALS:
Add neutralizer/absorbent to spill area.  Sweep or shovel spilled material and absorbent and place in approved container.
Dispose of any non-recyclable materials in accordance with local, state, provincial or federal regulations.

Additional Information
Lead acid batteries and their plastic cases are recyclable.  Contact your East Penn representative for recycling
information.

SECTION 7:  HANDLING AND STORAGE

PRECAUTIONS FOR SAFE HANDLING AND STORAGE:
 Keep containers tightly closed when not in use.
 If battery case is broken, avoid contact with internal components.
 Do not handle near heat, sparks, or open flames.
 Protect containers from physical damage to avoid leaks and spills.
 Place cardboard between layers of stacked batteries to avoid damage and short circuits.
 Do not allow conductive material to touch the battery terminals.  A dangerous short-circuit may occur and cause battery
failure and fire.

OTHER PRECAUTIONS (e.g.; Incompatibilities):
Keep away from combustible materials, organic chemicals, reducing substances, metals, strong oxidizers and water.

SECTION 8:  EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS/SYSTEM DESIGN INFORMATION:
Charge in areas with adequate ventilation.
VENTILATION:
General dilution ventilation is acceptable.
RESPIRATORY PROTECTION:
Not required for normal conditions of use.  See also special firefighting procedures (Section 5).
EYE PROTECTION:
Wear protective glasses with side shields or goggles.
SKIN PROTECTION:
Wear chemical resistant gloves as a standard procedure to prevent skin contact.
OTHER PROTECTIVE CLOTHING OR EQUIPMENT: Chemically impervious apron and face shield recommended when
adding water or electrolyte to batteries.
Wash Hands after handling.
EXPOSURE GUIDELINES & LIMITS:
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PAGE 4 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

EXPOSURE GUIDELINES & LIMITS:
 OSHA Permissible Exposure Limit (PEL/TWA) Lead, inorganic (as Pb) 0.05 mg/m3

   Sulfuric acid 1.00 mg/m3

   Antimony 0.50 mg/m3

   Arsenic 0.01 mg/m3

 ACGIH 2007 Threshold Limit Value (TLV) Lead, inorganic (as Pb) 0.05 mg/m3

   Sulfuric acid 0.20 mg/m3

   Antimony 0.50 mg/m3

   Arsenic 0.01 mg/m3

 Quebec Permissible Exposure Value (PEV) Lead, inorganic (as Pb) 0.15 mg/m3

  Sulfuric acid 1.00 mg/m3  TWA
3.00 mg/m3  STEV

   Antimony 0.50 mg/m3

   Arsenic 0.10 mg/m3

 Ontario Occupational Exposure Level (OEL) Lead (designated substance) 0.10 mg/m3

  Sulfuric acid 1.00 mg/m3  TWAEV
3.00 mg/m3  STEV

   Antimony 0.50 mg/m3

  Arsenic (designated
substance)

0.01 mg/m3

 Netherlands Maximaal Aanvaarde Concentratie (MAC) Lead, inorganic (as Pb) 0.15 mg/m3

   Sulfuric acid 1.00 mg/m3

 Germany Maximale Arbeitsplatzkonzentrationen (MAK) Lead, inorganic (as Pb) 0.10 mg/m3

  Sulfuric acid 1.00 mg/m3  TWA
2.00 mg/m3  STEL

   Antimony 0.50 mg/m3

 Occupational Exposure Standard  (OES) Lead 0.15 mg/m3United
Kingdom  Antimony 0.50 mg/m3

   Arsenic 0.10 mg/m3

TWA: 8-Hour Time-Weighted Average; STE: Short-Term Exposure; mg/m3:  milligrams per cubic meter of air; NE: Not
Established; STEV: Short-Term Exposure Value; TWAEV: Time-Weighted Average Exposure Value; STEL: Short-Term
Exposure Limit

Additional Information
 Batteries are housed in polypropylene cases which are regulated as total dust or respirable dust only when they are
ground up during recycling.  The OSHA PEL for dust is 15 mg/m3 as total dust or 5 mg/m3 as respirable dust.

 May be required to meet Domestic Requirements for a Specific Destination(s).

SECTION 9:  PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Industrial/commercial lead acid battery
ODOUR: Odourless
ODOUR THRESHOLD: NA
PHYSICAL STATE: Sulfuric Acid: Liquid; Lead: solid
pH: <1
BOILING POINT: 235-240° F (113-116° C) (as sulfuric acid)
MELTING POINT: NA
FREEZING POINT: NA
VAPOUR PRESSURE: 10 mmHg
VAPOUR DENSITY (AIR = 1): > 1
SPECIFIC GRAVITY (H2O = 1): 1.27–1.33
EVAPORATION RATE (n-BuAc=1): < 1
SOLUBILITY IN WATER: 100% (as sulfuric acid)
FLASH POINT: Below room temperature (as hydrogen gas)
AUTO-IGNITION TEMPERATURE: NA
LOWER EXPLOSIVE LIMIT (LEL): 4% (as hydrogen gas)
UPPER EXPLOSIVE LIMIT (UEL): 74% (as hydrogen gas)
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PAGE 5 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

PARTITION COEFFICIENT: NA
VISCOSITY (poise @ 25° C): Not Available
DECOMPOSITION TEMPERATURE: Not Available

FLAMMABILITY/HMIS HAZARD CLASSIFICATIONS (US/CN/EU): As sulfuric acid
HEALTH: 3 FLAMMABILITY: 0 REACTIVITY: 2

SECTION 10: STABILITY AND REACTIVITY

STABILITY: This product is stable under normal conditions at ambient temperature.
INCOMPATIBILITY (MATERIAL TO AVOID): Strong bases, combustible organic materials, reducing agents, finely

divided metals, strong oxidizers, and water.
HAZARDOUS DECOMPOSITION BY-
PRODUCTS:

Thermal decomposition will produce sulfur dioxide, sulfur trioxide, carbon
monoxide, sulfuric acid mist, and hydrogen.

HAZARDOUS POLYMERIZATION: Will not occur
CONDITIONS TO AVOID: Overcharging, sources of ignition

SECTION 11:  TOXICOLOGICAL INFORMATION

ACUTE TOXICITY (Test Results Basis and Comments):
Sulfuric acid:  LD50, Rat: 2140 mg/kg
  LC50, Guinea pig: 510 mg/m3

Lead:  No data available for elemental lead
SUBCHRONIC/CHRONIC TOXICITY (Test Results and Comments):
Repeated exposure to lead and lead compounds in the workplace may result in nervous system toxicity.  Some toxicologists
report abnormal conduction velocities in persons with blood lead levels of 50 µg/100 ml or higher.  Heavy lead exposure may
result in central nervous system damage, encephalopathy and damage to the blood-forming (hematopoietic) tissues.

Additional Information
 Very little chronic toxicity data available for elemental lead.
 Lead is listed by IARC as a 2B carcinogen: possible carcinogen in humans.  Arsenic is listed by IARC, ACGIH, and NTP
as a carcinogen, based on studies with high doses over long periods of time.  The other ingredients in this product,
present at equal to or greater than 0,1% of the product, are not listed by OSHA, NTP, or IARC as suspect carcinogens.

 The 19 th Amendment to EC Directive 67/548/EEC classified lead compounds, but not lead in metal form, as possibly toxic
to reproduction.  Risk phrase 61: May cause harm to the unborn child, applies to lead compounds, especially soluble
forms.

SECTION 12:  ECOLOGICAL INFORMATION

PERSISTENCE & DEGRADABILITY:
Lead is very persistent in soils and sediments.  No data available on biodegradation.
BIOACCUMULATIVE POTENTIAL (Including Mobility):
Mobility of metallic lead between ecological compartments is low.  Bioaccumulation of lead occurs in aquatic and terrestrial
animals and plants, but very little bioaccumulation occurs through the food chain.  Most studies have included lead
compounds, not solid inorganic lead.
AQUATIC TOXICITY (Test Results & Comments):
Sulfuric acid:  24-hour LC50, fresh water fish (Brachydanio rerio): 82 mg/l
  96-hour LOEC, fresh water fish (Cyprinus carpio): 22 mg/l (lowest observable effect concentration)
Lead (metal): No data available

Additional Information
 No known effects on stratospheric ozone depletion.
 Volatile organic compounds:  0% (by Volume)
 Water Endangering Class (WGK): NA

SECTION 13:  DISPOSAL  CONSIDERATIONS
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PAGE 6 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

WASTE DISPOSAL
METHOD:

Following local, State/Provincial, and Federal/National regulations applicable to end-of-life
characteristics will be the responsibility of the end-user.

HAZARDOUS WASTE
CLASS/CODE: US - Not applicable to finished product as manufactured for distribution into commerce.
 CN – Not applicable to finished product as manufactured for distribution into commerce.

EWC – Not applicable to finished product as manufactured for distribution into commerce.

Additional Information
Not Included – Recycle or dispose as allowed by local jurisdiction for the end-of-life characteristics as-disposed.

SECTION 14:   TRANSPORT INFORMATION

GROUND – US-DOT/CAN-TDG/EU-ADR/APEC-ADR:
Proper Shipping Name Batteries, Wet, Filled with Acid
Hazard Class 8 ID Number UN2794
Packing Group III Labels Corrosive

AIRCRAFT – ICAO-IATA:
Proper Shipping Name Batteries, Wet, Filled with Acid
Hazard Class 8 ID Number UN2794
Packing Group III Labels Corrosive
Reference IATA packing instructions 870
VESSEL – IMO-IMDG:
Proper Shipping Name Batteries, Wet, Filled with Acid
Hazard Class 8 ID Number UN2794
Packing Group III Labels Corrosive
Reference IMDG packing instructions P801
Additional Information
Transport requires proper packaging and paperwork, including the Nature and Quantity of goods, per applicable
origin/destination/customs points as-shipped.

SECTION 15: REGULATORY INFORMATION

INVENTORY STATUS:
All components are listed on the TSCA; EINECS/ELINCS; and DSL, unless noted otherwise below.

U.S. FEDERAL REGULATIONS:
 TSCA Section 8b – Inventory Status:  All chemicals comprising this product are either exempt or listed on the TSCA

Inventory.
 TSCA Section 12b – Export Notification:  If the finished product contains chemicals subject to TSCA Section 12b export

notification, they are listed below:
 Chemical CAS #
 None NA

 CERCLA (COMPREHENSIVE RESPONSE COMPENSATION, AND LIABILITY ACT)
 Chemicals present in the product which could require reporting under the statute:

Chemical CAS #
 Lead 7439-92-1
 Sulfuric acid 7664-93-9
 SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT)
 The finished product contains chemicals subject to the reporting requirements of Section 313 of SARA Title III.

Chemical CAS # % wt
  Lead 7439-92-1 65
  Sulfuric acid 7664-93-9 25

CERCLA SECTION 311/312 HAZARD CATEGORIES:  Note that the finished product is exempt from these regulations,
but lead and sulfuric acid above the thresholds are reportable on Tier II reports.

 Fire Hazard No
 Pressure Hazard No

Page 1253 of 1859

O & M Manual TRAIN - 1253



PAGE 7 OF 8                                  East Penn Manufacturing Co., Inc.

MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

 Reactivity Hazard No
Immediate Hazard Yes (Sulfuric acid is Corrosive)

 Delayed Hazard No
Note: Sulfuric acid is listed as an Extremely Hazardous Substance.
STATE REGULATIONS (US):
 California Proposition 65
 The following chemicals identified to exist in the finished product as distributed into commerce are known to the State of

California to cause cancer, birth defects, or other reproductive harm:
Chemical CAS # % Wt

  Arsenic (as arsenic oxides) 7440-38-2 <0.1
  Strong inorganic acid mists including sulfuric

acid
NA 25

  Lead 7439-92-1 65
California Consumer Product Volatile Organic Compound Emissions
This Product is not regulated as a Consumer Product for purposes of CARB/OTC VOC Regulations, as-sold for the intended
purpose and into the industrial/Commercial supply chain.

INTERNATIONAL REGULATIONS (Non-US):
 Canadian Domestic Substance List (DSL)
 All ingredients remaining in the finished product as distributed into commerce are included on the Domestic Substances

List.
 WHMIS Classifications
 Class E: Corrosive materials present at greater than 1%
 This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations

(CPR) and the MSDS contains all the information required by the Controlled Products Regulations.
 NPRI and Ontario Regulation 127/01
 This product contains the following chemicals subject to the reporting requirements of Canada NPRI +/or Ont. Reg. 127/01:

Chemical CAS # % Wt
  Lead 7439-92-1 65
  Sulfuric acid 7664-93-9 25
 European Inventory of Existing Commercial Chemical Substances (EINECS)
 All ingredients remaining in the finished product as distributed into commerce are exempt from, or included on, the

European Inventory of Existing Commercial Chemical Substances.
 European Communities (EC) Hazard Classification according to directives 67/548/EEC and 1999/45/EC.

R-Phrases S-Phrases
  35, 36, 38   1/2, 26, 30, 45

Additional Information
This product may be subject to Restriction of Hazardous Substances (RoHS) regulations in Europe and China, or may be
regulated under additional regulations and laws not identified above, such as for uses other than described or as-designed/as-
intended by the manufacturer, or for distribution into specific domestic destinations.

SECTION 16:  OTHER INFORMATION

OTHER  INFORMATION:
Distribution into Quebec to follow Canadian Controlled Product Regulations (CPR) 24(1) and 24(2).
Distribution into the EU to follow applicable Directives to the Use, Import/Export of the product as-sold.
Sources of Information:
International Agency for Research on Cancer (1987), IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
Overall Evaluations of Carcinogenicity: An updating of IARC Monographs Volumes 1-42, Supplement 7, Lyon, France.
Ontario Ministry of Labour Regulation 654/86.  Regulations Respecting Exposure to Chemical or Biological Agents.
RTECS – Registry of Toxic Effects of Chemical Substances, National institute for Occupational Safety and Health.

MSDS/SDS PREPARATION INFORMATION:
DATE OF ISSUE: 16 December 2011                  SUPERCEDES: 03 May 2011

DISCLAIMER:
This Material Safety Data Sheet is based upon information and sources available at the time of preparation or revision date.
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MATERIAL SAFETY DATA SHEET
LEAD ACID BATTERY WET, FILLED WITH

ACID
(US, CN, EU Version for International Trade)

The information in the MSDS was obtained from sources which we believe are reliable, but are beyond our direct supervision
or control. We make no Warranty of Merchantability, Fitness for any particular purpose or any other Warranty, Expressed or
Implied, with respect to such information and we assume no liability resulting from its use. For this and other reasons, we do
not assume responsibility and expressly disclaim liability for loss, damage or expense arising out of or in any way connected
with the handling, storage, use or disposal of the product. It is the obligation of each user of this product to determine the
suitability of this product and comply with the requirements of all applicable laws regarding use and disposal of this product.
For additional information concerning East Penn Manufacturing Co., Inc. products or questions concerning the content of this
MSDS please contact your East Penn representative.

END
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Generator Set
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Cont.

Heaters

Shore Power VAC Supplied By Others

Shore Power VAC Supplied By Others

Configurable Inputs - Dry Contact Only - PCC 3.3
Warning Or Fault Is Shown on The LCD Display

Use Stranded Wire Only For Genset Connections

Optional Common Alarm Run Relays - PCC 3.3

Standard Configurable Relay Outputs:

Installed In The PCC 3.3 Genset Control Cabinet
Use Stranded Wire Only For Genset Connections
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Remote Annunciator Panel - Universal

Supplied loose For Installation By Others
Use Stranded Wire Only For Genset Connections

LG 400AF/400AT (Main Line Circuit Breaker)

Mounted On The Left Side Of The Generator - Bottom Entry
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HG 150AF/150AT (Main Line Circuit Breaker)

Mounted On The Right Side Of The Generator - Bottom Entry

Cummins NPower Engine Coolant & Lube Oil

Cummins N-Power Warranty

Engine Starting System

Shore Power VAC Supplied By Others
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Fuel System Accessories

Miscellenous Pipe & Connections Supplied By Others

Generator Enclosure
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ATS

CRM On-Site Testing

CRM On-Site Training

O&M Manuals
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Operator Manual

English Version /201 Doc 17856

Generator Set

Cummins NPower GF Series
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1 Safety Precautions
This manual includes the following symbols to indicate potentially dangerous conditions. Read
the manual carefully and know when these conditions exist. Then, take the necessary steps to
protect personnel and the equipment.

DANGER
This symbol warns of immediate hazards that will result in severe personal
injury or death.

WARNING
This symbol refers to a hazard or unsafe practice that can result in severe personal
injury or death.

CAUTION
This symbol refers to a hazard or unsafe practice that can result in personal injury or
product or property damage.

1.1 Electrical Shock and Arc Flash Can Cause Severe
Personal Injury or Death
High voltage in transfer switch components presents serious shock hazards that can result in
severe personal injury or death. Read and follow these suggestions:

• The Operator must always keep the transfer switch cabinet closed and locked.

• Make sure only authorized personnel have the cabinet keys.

• All service and adjustments to the transfer switch must be performed only by an electrician
or authorized service representative.

NOTICE
Whenever closed transition is used, approval to parallel with the local electric utility
must be obtained.

1.2 General Precautions
Refer to NFPA 70E Standard for Electrical Safety in the Workplace to be sure the proper
personal protective equipment (PPE) is worn around this product.

Follow these guidelines while working on or around electrical equipment.

• Place rubber insulated mats on dry wood platforms over metal or concrete floors when
working on any electrical equipment.

• Do not wear damp clothing (particularly wet shoes) or allow skin surfaces to be damp when
handling any electrical equipment.
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• Remove all jewelry when working on electrical equipment.

• Wear safety glasses whenever servicing the transfer switch.

• Do not smoke near the batteries.

• Do not work on this equipment when mentally or physically fatigued, or after consuming
alcohol or any drug that makes the operation of equipment unsafe.

WARNING
Incorrect service or replacement of parts can result in death, severe personal injury,
and/or equipment damage. Service personnel must be qualified to perform electrical
and/or mechanical service.
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2 Introduction

2.1 Operator Manual
This manual covers models produced under the Cummins® and Cummins Power Generation
(CPG) brand names.

The information contained within the manual is based on information available at the time of
going to print. In line with Cummins Power Generation policy of continuous development and
improvement, information may change at any time without notice. The users should therefore
make sure that before commencing any work, they have the latest information available. The
latest version of this manual is available on QuickServe Online
(https://qsol.cummins.com/info/index.html).

This Operator Manual provides information necessary for the operation of the transfer switch(es)
identified on the cover of this manual. The transition capabilities of the transfer switch(es) are
identified in the following sections.

2.2 How to Obtain Service
When the transfer switch requires servicing, contact your nearest Cummins Power Generation
distributor. Factory-trained Parts and Service representatives are ready to handle all of your
service needs.

To contact your local Cummins Power Generation distributor in the United States or
Canada:

• Call 1-800-888-6626 (this automated service utilizes touch-tone phones only).

• Select Option 1 (press 1) and you will be automatically connected to the distributor nearest
you.

If you are unable to contact a distributor using the automated service, consult the Yellow
Pages. Typically, distributors are listed under one of the following:

• Generators-Electric

• Engines-Gasoline

• Engines-Diesel

• Recreational Vehicles-Equipment

• Parts and Service

For outside North America:

• Call Cummins Power Generation at 1-763-574-5000, 7:30 AM to 4:00 PM Central Standard
Time, Monday through Friday.

OR

• Send a fax to Cummins Power Generation using the fax number, 1-763-574-5298.

When contacting your distributor, always supply the complete model, specification and serial
number as shown on the generator set nameplate.
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2.3 Model Identification
If the transfer switch ever needs to be serviced, the distributor will need this information in order
to properly identify your unit from the many types manufactured:

• Model No. (Product Model)

• Serial No. (Product Serial Number)

• Spec. (Product Specification Letter)

FIGURE 1. CONTROL NAMEPLATE

2.4 Transfer Switch Application
Transfer switches are an essential part of a building's standby or emergency power system. The
utility line (normal power), is backed up by a generator set (emergency power). The transfer
switch automatically switches the electrical load from one source to the other.
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If utility power is interrupted, the load is transferred to the generator set (genset). When utility
power returns, the load is retransferred to the utility. The transfer and retransfer of the load are
the two most basic functions of a transfer switch.

2.5 Specifications
2.5.1 Model OTPC

Transfer Switch Model OTPC Specifications:

Model Amps Cabinet Types Util-to-Gen Gen-to-Gen Util-to-Gen Dual Plant-to- Transfer
& Util-to- Standby Plant Modes(Level 1 & (Level 2)

Util2) (Prime
(Level 1 & Power)

2)

OTPCA 40 All Amps: OT
70 4, 3R, 1, 12, 4x X X X X PT

125

OTPCB 150 150-225 Amp OT
(3 & 4-Pole):225 PT
1, 3R, 12, 4x260
150-225 Amp
(3 pole):
4 X X X X260 Amp (3 &
4-Pole):
1, 3R, 12, 4x
260 Amp (3
pole):
4

OTPCC 300 All Amps: OT
400 1, 3R, 12, 4, 4x X X X X PT
600

OTPCD 800 All Amps (3 & OT
4-Pole):1000 PT
1, 3R, 12, 4x X X X XAll Amps (3-
Pole):
4

OTPCE 1000 All Amps: OT
1200 1, 3R, 12, 4, 4x X X X X X PT

CT

OTPCF 1600 1, 3R, 12, 4 OT
X X X X X PT

CT

OTPCG 2000 1, 3R, 12, 4 OT
X X X X X PT

CT

OTPCH 3000 1, 3R OT
X X X X X PT

CT
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OTPCJ 4000 1, 3R OT
X X X X X PT

CT

2.6 Automatic Transfer Switch Typical Function
Automatic transfer switches perform the basic function of transferring the load to the available
power source. The controller monitors each source for allowable voltage and frequency range.

The transfer switch(es) identified on the cover of this manual are designed for each, all or a
combination of the following applications (If you are unsure which of these your transfer switch
uses, refer to the Specifications section of this manual):

2.6.1 Open Transition with Sync Check
Open transition with sync check executes an open transition (OT) transfer when both sources of
power are within specified tolerances of frequency, voltage and relative phase difference. If both
sources meet the tolerances, a fast transfer occurs.

2.6.2 Programmed Transition
Programmed transition executes a programmed transition (PT) transfer by disconnecting the
load from the source of power, pausing in the neutral position of the transfer switch (between
switched positions) to allow transient voltages from the load to diminish, and then the load is
switched to the other source.

2.6.3 Closed Transition
Closed transition executes a load transfer by momentarily paralleling both sources (a maximum
of 100ms) before switching sources.

2.7 Utility-to-Generator Set Operation
In utility-to-generator set applications, the transfer switch performs the following functions:

1. Senses the interruption of the Source 1 power (Utility).

2. Sends a start signal to the generator set (Source 2).

3. Transfers the load to the Source 2 power.

4. Senses the return of Source 1 (Utility).

5. Retransfers the load to Source 1.

6. Sends a stop signal to the generator set.

2.8 Utility-to-Utility Operation
In utility-to-utility applications, the transfer switch performs the following functions:

1. Senses the interruption of the Source 1 power (Utility).

2. Transfers the load to the Source 2.

3. Senses the return of Source 1 (Utility).
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4. Retransfers the load to Source 1.

2.9 Generator-to-Generator Operation
In generator-to-generator applications, there are two possible configurations.

• Prime Power (Plant-to-Plant) Operation - Two generator sets provide all of the power
(utility power is not available).

• Dual Standby - Two generator sets are used to back up utility power.

No. Description No. Description

1 Generator set B 6 Standby start signal

2 Utility 7 Utility-to-Gen ATS

3 Over current protective device 8 Generator set A

4 Load 9 Gen-to-Gen configuration in Prime Power mode

5 Gen-to-Gen ATS 10 Gen-to-Gen configuration in Dual Standby mode

FIGURE 2. GENERATOR-TO-GENERATOR CONFIGURATION IN PRIME POWER AND DUAL
STANDBY MODES
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2.9.1 Prime Power (Plant-to-Plant) Operation
In prime power applications, utility power is not available. The system includes one transfer
switch and two generator sets. One generator set is always running and supplying power to the
load while the other generator set is the backup generator set. An external power supply is not
needed in this application.

2.9.1.1 Preferred Source Selection
Under normal operation, one genset is designated as the preferred source and supplies power
to the load. The second genset is the backup power source. If the preferred genset fails, the
backup genset starts and the transfer switch transfers the load to the backup genset.

At any time, the PC service tool or the Test sub-menu can be used to designate either genset
(Source 1 or Source 2) as the preferred genset. The Preferred Source menu is included in the
Test submenus.

If the preferred genset is changed and the backup genset becomes the preferred genset, the
transfer switch transfers the load to the new preferred genset when it becomes available. The
unit that is carrying the load is always considered the preferred source.

FIGURE 3. PREFERRED SOURCE SUBMENU

2.9.1.2 Automatic Changeover
The transfer switch can be set up to change the preferred source automatically by enabling the
changeover timer. The Time Delay submenus under Setup or the PC service tool can be used
to enable the changeover timer and specify a changeover delay time period. The Changeover
menus are included in the Time Delay submenus.

The automatic changeover timer automatically changes the preferred source and transfers the
load to the new preferred genset after a TDEN time delay. After the transfer is complete, the
control initiates a cool-down period (TDEC) on the old preferred genset before shutting it down.
The old preferred genset is now the new backup genset. The changeover timer is now timing for
the next changeover and the cycle continues as long as the changeover timer is enabled.
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FIGURE 4. CHANGEOVER SUBMENUS

2.9.2 Dual Stand-By Operation
In dual stand-by applications, utility power is available. The system includes two transfer
switches (a Utility-to-Generator ATS and a Generator-to-Generator ATS) and two generator
sets. Utility power supplies power to the load and both generator sets are backup generator
sets.

Under normal operation, the utility is supplying power to the load through the lead transfer
switch. The lead transfer switch is a utility-to-generator set switch. The two generator sets are
connected to the generator set-to-generator set transfer switch. The load side of this switch is
connected to the generator set side of the lead transfer switch.

Upon loss of utility power to the lead transfer switch, a standby start signal is sent to the
generator set-to-generator set transfer switch to start the preferred generator set. When the lead
transfer switch senses generator voltage, it transfers the load to that generator set. If the
preferred generator set fails to start, a signal is sent to the backup generator set to start. The
PC Service tool or the Test sub-menu on the generator set-to-generator set transfer switch can
be used to set the preferred source.

If the Stand-By Start is inactive, upon initial power–up (or reset), or during software initialization,
the transfer switch control will not start either generator set. When a Stand-By Start command is
received by the Generator-to-Generator ATS from a Utility-to-Generator ATS (or other device),
the preferred generator set immediately starts. If the preferred generator set does not start, the
control starts the backup generator set. The load is connected to the generator set when it
becomes available.

If the preferred generator set becomes available while the backup generator set is active, a time
delay re-transfer (TDEN) period is initiated and the load is re-transferred back to the preferred
generator set. A time delay cool-down (TDEC) period is initiated before turning off the backup
generator set. When the Stand-By Start becomes deactivated, a TDEC period is initiated and
the active generator is turned off.

962-0132 (Issue 7) 9
Page 1356 of 1859

O & M Manual TRAIN - 1356
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2.9.2.1 Preferred Source Selection
Under normal operation, one genset is designated as the preferred source and the second
genset is designated as the backup power source. If both the utility power and the preferred
genset fails, the backup genset starts and the genset-to-genset transfer switch transfers the
load to the backup genset.

At any time, the PC service tool or the Test sub-menu on the genset-to-genset transfer switch
can be used to designate either genset (Source 1 or Source 2) as the preferred genset. If the
preferred genset is changed and the backup genset becomes the preferred genset, the transfer
switch transfers the load to the new preferred genset if it is needed and when it becomes
available.

2.9.2.2 Alternating Preferred Source
In an attempt to keep the running time equally distributed between both generator sets, the
control can be set to alternate between the generator sets when utility power fails. The selected
preferred generator set starts with the first power outage. The second power outage starts the
backup generator set, which now becomes the preferred generator set. Upon subsequent
outages, the preferred generator set alternates.

Only utility outages and tests or exercises initiated at the lead transfer switch result in the
generator sets being alternated. The designated preferred generator set will not change if it fails
and the backup generator set takes over the load. This alternating preferred source can only be
enabled with the PC Service tool. When enabled, a generator set can be designated as the
preferred source for a maximum of two weeks. Time adjustments can be made in one-hour
increments with the Test submenu.

2.10 Control Level 1 and Level 2
Two controls are available. The type of power source switched and the desired features
determine the control levels available.

The control board level can be viewed, using the digital display. This menu is included in the
About submenus.

NOTICE
The digital display comes standard with level 2 controls and is optional with level 1
controls.

FIGURE 5. CONTROL LEVEL SUBMENU
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3 Description

3.1 Cabinet
Cabinets are available in various configurations that meet UL and National Electrical
Manufacturer's Association (NEMA) requirements. Each cabinet includes an identification label.
The standard cabinet offerings are:

• Type 1 Indoor - general purpose

• Type 3R Outdoor - rainproof

• Type 4 Outdoor - watertight

• Type 4X Outdoor - watertight, stainless steel

• Type 12 Indoor - dust tight

3.2 Protective Relay
This section describes the solid state relays designed for use in single- or three-phase systems
to protect equipment against overpower and/or under-power conditions.

To increase the level of protection in our closed transition switches we have included a lock out
relay (86) that can trip from two different signals. It can trip from the K32R directional relay when
it senses reverse power is exported to utility or when the 62PL parallel timer has detected that
two sources have been connected for more than the predefined time (not the same as
“Maximum Parallel Timer" in the digital board).

The 86 lockout relay trips when the internal 24VDC relay coil is energized, and it is always
required to manual reset the relay. NC and NO dry contacts are provided for customer wiring
which are rated for 20A 600V. Factory settings for the 62PL are 1 and 3 closed (ON), 2 and 4-
10 open (OFF), for 500mS delay.
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3. Description 8-2013

No. Description No. Description

1 Lockout relay 2 Rectifier

3 Transformer 4 Relay

5 Terminal blocks

FIGURE 6. RELAY INSTALLATION M036/M038
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No. Description No. Description

1 Lockout relay 2 Rectifier

3 Transformer 4 Relay

5 Terminal Blocks

FIGURE 7. RELAY INSTALLATION M036/M038
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No. Description No. Description

1 Transformer 2 Relay

3 Rectifier 4 Lockout relay

5 Terminal blocks

FIGURE 8. RELAY INSTALLATION M036/M038

3.3 Transfer Switch Components
The transfer switch opens and closes the contacts that transfer the load between the power
sources (Source 1 and Source 2). The switch is mechanically interlocked to prevent
simultaneous closing to both power sources (except in switches capable of closed transitions).

3.3.1 Contact Assemblies
The automatic transfer switch has either three or four poles. Three pole transfer switches are
provided with a neutral bar. The contact assemblies make and break the current flow. When
closed to either power source the contacts are mechanically held. A mechanical interlock
prevents them from closing to both power sources at the same time.

3.3.2 Linear Actuator
The linear actuator moves the contact assemblies between the contacts of both power sources.
Linear actuator operation is initiated automatically by the transfer switch control. Manual
operation of the switch is also possible.
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3.3.3 Motor Disconnect Switch (150-1000 Amp Switches)
Moving the Draw out lever to the Release position disables the linear actuator. The Not In Auto
indicator on the front panel will light and the display indicates a motor disconnect event.

3.3.4 Motor Disconnect Switch (1200-4000 Amp Switches)
The Motor Disconnect toggle switch on the accessory control plate enables and disables the
linear actuator.

• Placing the switch in the AUTO position enables the linear actuator.

• Placing the switch in the OFF position disables the linear actuator. When placed in the
OFF position, the Not In Auto indicator on the front panel will light and the display indicates
a motor disconnect event.

3.3.5 Auxiliary Contacts
Auxiliary contacts are provided on the utility and genset sides of the transfer switch. They are
actuated by operation of the transfer switch during transfer and retransfer. The utility auxiliary
contact switch is actuated when the transfer switch is connected to the utility. The genset
auxiliary contact switch is actuated when the transfer switch is connected to the genset. The
auxiliary contacts have current ratings of 10 amperes at 250 VAC. The contacts are wired to
terminal block TB1.

FIGURE 9. AUXILIARY CONTACTS

3.4 Electronic Control System
This section describes the standard and optional components of the electronic control system.

WARNING
Improper calibration or adjustment of electronic control modules can cause death, severe
personal injury, and equipment or property damage. Calibration and adjustment of these
components must be performed by technically qualified personnel only.

For further information regarding installation, calibration and adjustment of these components,
refer to the:

• Installation Manual (shipped with the product)

• Service Manual (available through your distributor)
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WARNING
Accidental actuation of the linear motor could cause severe personal injury. Before making any
adjustments, place the Motor Disconnect Switch in the OFF position. Return the switch to the
Auto position after adjustments are completed.

WARNING
AC power within the cabinet and the rear side of the cabinet door presents a shock hazard that
can cause severe personal injury or death. When the cabinet door is open, use extreme caution
to avoid touching electrical contacts with body, tools, jewelry, clothes, hair, etc.

3.4.1 Time Delays
3.4.1.1 Time Delay Engine Start (TDES-A and TDES-B)

Time Delay Default: 3 seconds (for both TDES-A and TDES-B)

Adjustable: The value is set with the InPower service tool or the digital display.

• Adjustable from 0-15 seconds in 1 second increments on Level 1 controls.

• Adjustable from 0-120 seconds on Level 2 controls.

• Values up to 20 seconds are adjustable in 1 second increments.

• Values over 20 seconds are adjustable in 5 second increments.

Purpose: Prevents the generator set from starting during short power interruptions.

Sequence of Events: Timing begins at the Source 1 power interruption (or the preferred source
interruption on gen-to-gen units). If the duration of interruption exceeds the delay time, the
control system starts the generator.

NOTICE
For long engine start time delays (over 15 seconds) a remote battery source must be
used.

For Genset-to-Genset applications: TDES-A is the start time delay to start the Source 2 genset
and TDES-B is the start time delay to start the Source 1 genset.

For Utility-to-Utility applications: TDES-A and TDES-B are not available.

3.4.1.2 Time Delay Engine Cool-down (TDEC-A and TDEC-B)
Time Delay Default: 10 minutes

Adjustable: Adjustable from 0-30 minutes, in 1 minute increments. The value is set with the
InPower service tool or the digital display.

Purpose: Allows the generator set to cool without load before stopping.

Sequence of Events: Timing begins when the load is retransferred to Source 1 (or to the
preferred source on gen-to-gen units). At the end of the delay, the stop signal is sent to the
generator set. During this time delay, the generator set cools down without load before stopping.

For Genset-to-Genset applications: TDEC-A is the stop time delay to stop Source 2 genset and
TDEC-B is the stop time delay to stop Source 1 genset.

For Utility-to-Utility applications: TDEC-A and TDEC-B are not available.

16 962-0132 (Issue 7)
Page 1363 of 1859

O & M Manual TRAIN - 1363



8-2013 3. Description

3.4.1.3 Time Delay Normal to Emergency (TDNE)
Time Delay Default: 5 seconds

Adjustable: Adjustable from 0-120 seconds, in 1 second increments. The value is set with the
InPower service tool or the digital display.

Purpose: Allows the generator set to stabilize before the load is applied.

Sequence of Events: Timing begins when:

• Source 2 voltage and frequency reaches the settings of the control.

• Preferred source voltage (on gen-to-gen units) and frequency reaches the settings of the
control.

• Preferred utility becomes available (on utility-to-utility units).

After the delay, the transfer switch transfers the load to Source 2.

3.4.1.4 Time Delay Emergency to Normal (TDEN)
Time Delay Default: 10 minutes

Adjustable: Configurable for 0 (disabled), 0.1, 5, 10, 15, 20, 25 or 30 minutes.

Purpose: Allows utility power to stabilize before retransfer. This delay also allows the generator
to operate under load for a minimum amount of time before transferring back to utility power.

Sequence of Events: Timing begins with the transfer switch connected to the generator and
after the utility becomes available following an outage (the green Utility Power Available LED is
lit). This time delay also starts when an active test or exercise period has ended. After the delay,
the transfer switch can retransfer the load to the utility power source.

• If the utility fails any time during this time delay, the control resets the timer and restarts it
once utility power becomes available.

• If the generator fails at any time during this time delay, the timer expires and the normal
retransfer sequence takes place.

• If the Override pushbutton is pressed or the Override input is grounded while the TDEN
timer is active, the TDEN timer immediately expires.

• The TDEN timer will not begin if a Retransfer Inhibit input is active.

3.4.1.5 Time Delay Elevator (TDEL)
Time Delay Default:0 seconds

Adjustable: Adjustable from 0-60 seconds, in 1 second increments. The value is set with the
InPower service tool or the digital display.

Purpose: Allows an elevator to come to a complete stop before the switch transfers.

Sequence of Events: Timing begins after the transfer or retransfer timing ends. TDEL only
times when transferring between two live sources.

3.4.1.6 Time Delay Programmed Transition (TDPT)
Time Delay Default:0 seconds

Adjustable: Configurable for 0 (disabled), 0.5, 1, 2, 3, 4, 6 or 10 seconds.
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Purpose: Allows the transfer switch to pause in the Neutral position for an adjustable period of
time whenever there is a transfer from one source to another.

• This intentional delay allows the residual voltage of an inductive load to sufficiently decay
before connecting it to another power source.

• This delay prevents potentially damaging voltage and current transients in the customer's
power system.

Sequence of Events: Timing begins whenever the transfer switch has disconnected from one
source and is in the Neutral position.

• If TDPT is set to zero, then the transfer switch transfers from one source to the other with
no neutral position delay.

• The control also detects if the transfer switch has disconnected from the first source before
connecting it to the second one.

• If there is a power source failure while the TDPT is active, the control only transfers to the
remaining active power source.

• The control does not terminate the TDPT timer if either source fails while the transfer
switch is in the Neutral position.

3.4.2 System Sensors
3.4.2.1 Under-Voltage Sensing

All controls include under-voltage sensors for Source 1 and Source 2.

Default Value:

• Pick-up: 90%

• Drop-out: 90% of the pick-up setting

Range:

• The pick-up range for a rising voltage is 85 to 100% of the nominal voltage set point.

• The under-voltage sensing range for a falling voltage (drop-out) is 75 to 98% of the pick-up
voltage setting.

Default Delay Time: 0.5 second

Adjustable: The adjustable range for the time delay period is 0.1 to 1.0 seconds in 0.1 second
increments. These values are set with the PC service tool or the digital display.

Sequence of Events:

• When a sensor detects a voltage below the set drop-out voltage for a period longer than
the time delay, it deems the voltage as unacceptable.

• When the sensor detects a voltage at or above the set pick-up point, it deems the voltage
as acceptable.
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FIGURE 10. UNDER-VOLTAGE SENSING SUBMENUS

3.4.2.2 Over-Voltage Sensing
All controls include over-voltage sensors for Source 1 and Source 2 that can be disabled and
not used. The over-voltage sensing feature is enabled by default.

Default Value:

• Over-voltage (drop-out) sensing range: 110%

• Pick-up range: 95%

Range:

• The over-voltage sensing range (drop-out) for a rising voltage is 105 to 135% of the
nominal voltage set point.

• The pick-up range for a falling voltage is 95 to 99% of the drop-out setting.

Default Delay Time: 3.0 seconds

Adjustable: The adjustable range for the delay time period is 0.5 to 120.0 seconds in 1 second
intervals. These values are set with the PC service tool or the digital display.

Sequence of Events:

• When a sensor detects a voltage above the set dropout voltage for a period longer than
the time delay, it deems the voltage as unacceptable.

• When the sensor detects a voltage at or below the set pickup point, it deems the voltage
as acceptable.
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FIGURE 11. OVER-VOLTAGE SENSING SUBMENUS

3.4.2.3 Frequency Sensing
All controls include frequency sensors for Source 1 and Source 2 that can be disabled and not
used.

Default Value:

• Nominal frequency: 60 Hz

• Frequency pick-up bandwidth: ±10%

• Frequency drop-out: 1% beyond pick-up bandwidth setting

Range:

• The nominal frequency can be set between 45.0 and 60.0 Hz in 0.1 Hz increments.

• The acceptable frequency bandwidth (pick-up) is ±5 to ±20% of the nominal frequency set
point.

• The drop-out frequency is 1 to 5% beyond the pick-up.

The frequency sensing feature is enabled by default.

Default Delay Time: 1.0 second

Adjustable: The adjustable range for the time delay period is 0.1 to 15 seconds.
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Sequence of Events:

• When a sensor detects a frequency outside the dropout bandwidth for a period longer than
the time delay, it deems the frequency as unacceptable.

• When the sensor detects a frequency within the pickup bandwidth, it deems the frequency
as acceptable.

FIGURE 12. FREQUENCY SUBMENUS

3.4.2.4 Voltage Imbalance Sensing
Three phase Level 2 controllers include a voltage imbalance sensor for both Source 1 and
Source 2. This feature informs the operator when there is significant voltage imbalance between
the phases of Source 1 or Source 2. This feature is used for equipment protection.

NOTICE
This sensor is inactive for single phase systems and indicates no failures. To prevent
nuisance faults, the setting can be increased up to 10% of the nominal voltage.
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This sensor can be enabled using the PC service tool or the digital display Setup submenus.

Default Value: 10%

Range:

• The maximum deviation from the average voltage is greater than a user-specified value
between 2 and 10% (dropout) of the average voltage in 1% increments.

• The pickup value is fixed at 10% of the dropout.

Default Delay Time: 10 seconds

Adjustable: The adjustable range for the time delay period for the imbalance sensor drop-out is
2 to 20 seconds.

Sequence of Events: A voltage imbalance is typically caused by severe single phase loading.
The sensor indicates a failure when the maximum deviation from the average voltage is greater
than a user-specified value (dropout) of the average voltage.

FIGURE 13. VOLTANGE IMBALANCE SENSOR SUBMENUS

3.4.2.5 Phase Rotation Sensing
Three phase Level 2 controllers include a phase rotation sensor.

This feature monitors the phase rotation of the source opposite from the connected source. Both
voltage sources must be applied in order to check phase rotation.

This feature protects against equipment damage by preventing transfer to a source that is out of
phase. This generally occurs on new installations or after storm damage or generator rewiring.
This feature is required in fire pump applications.

CAUTION
Level 1 controls do not support three-phase sensing on Source 2. Do not select the three-phase
option for the Source 2 Sensing adjustment with Level 1 controls, even if the system is three
phase. This setting will prevent Source 2 from becoming available.
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Default Value: Disabled

Adjustable: The adjustable range for phase rotation sensing is Enabled or Disabled (On or Off).

Sequence of Events: When the alternate source is out of phase rotation with the connected
source, transfer is inhibited.

FIGURE 14. PHASE ROTATION SENSING SUBMENU

3.4.2.6 Loss of Single Phase Sensing
Three phase Level 2 controllers include a loss of single phase sensor.

NOTICE
This sensor is inactive for single phase systems and indicates no failures.

This feature initiates a transfer from a source that has lost a single phase and prevents a
transfer to a source that has lost a single phase. This is generally caused by a single phase to
line ground or open.

This feature is mainly used to protect three phase devices, such as motors.

Default Value: Disabled

Adjustable: The adjustable range for loss of single phase sensing is Enabled or Disabled (On
or Off).

Sequence of Events: The controller indicates a fault when the relative phase angle between
any line-to-line phase angle drops to less than 90 degrees.

FIGURE 15. LOSS OF PHASE SENSING SUBMENU

3.4.2.7 Transfer Times
The controller senses and records the time it takes for the transfer switch to break from one
source and reconnect to the other source.

NOTICE
Transfer times are not recorded if Programmed Transition delay is in use.
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3.4.3 Transfer Modes
A transfer mode can be selected from the front panel digital display.

Since not all automatic transfer switches are configured the same, some may not have access
to all transition mode types. The transfer modes available on your transfer switch are identified
in the following section.

The transfer switch mode setting can be changed with the PC service tool or with the digital
display.

FIGURE 16. TRANSFER MODE SUBMENU

3.4.3.1 Available Transfer Modes
• Open Transition (OT) with Sync Check

• Programmed Transition (PT)

• Closed Transition (CT)

3.4.3.2 Open Transition with Sync Check
Open transition with sync check executes an open transition (OT) transfer when both sources of
power are within specified tolerances of frequency, voltage and relative phase difference. If both
sources meet the tolerances, a fast transfer occurs.

3.4.3.2.1 Transfer from Source 1 to Source 2 (OT)
This sequence begins with Source 1 supplying power to the load. The Source 1 Available and
Source 1 Connected indicators are lit. The sequence ends with Source 2 (generator) assuming
the load.

1. When Source 1 goes “out of spec," the control starts a Time Delay to Engine Start (TDES)
timer and the Source 1 Available indicator goes out.

2. If the TDES expires without a return to acceptable Source 1 power, the genset receives a
remote start signal. The engine starts and accelerates to rated speed.

3. When the alternator output reaches the “pickup" level, the Source 2 Available indicator is
lit. The control starts the Time Delay Normal to Emergency (TDNE) timer.

3.4.3.2.2 Transfer from Source 2 to Source 1 (OT)
This sequence begins with Source 2 supplying power to the load. The Source 2 Available and
Source 2 Connected indicators are lit. The sequence ends with Source 1 (utility) assuming the
load.

1. When Source 1 returns to “in spec," the Source 1 Available indicator is lit and the control
starts the Time Delay Emergency to Normal (TDEN) timer. When this time is complete, the
controller starts monitoring both live sources looking for when they are in sync
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2. When both sources are in sync, the switch transfers the load to Source 1. However, if the
two sources fail to synchronize and the “Return PT Enabled" feature is active, the switch
executes a programmed transition by stopping in the Neutral position and transferring the
load to Source 1. If Source 2 goes offline while the controller is trying to synchronize the
two sources, the controller executes a Programmed Transition and transfers the load to
Source 1.

3. A Time Delay Engine Cool-down (TDEC) for the genset is activated. When the engine cool-
down delay expires, the genset shuts down and the Source 2 Available indicator goes out.

3.4.3.2.3 Return PT Enable
A feature included with controls that have a Sync Check sensor is Return to Programmed
Transition.

Adjustable: This feature can be enabled and disabled with the PC service tool or with the digital
display, if available.

Sequence of Events: If the two sources fail to synchronize within two minutes, a Failed to
Synchronize event occurs. If the Return to Programmed Transition feature is enabled, the
control reverts to transferring the transfer switch to the programmed transition mode.

FIGURE 17. RETURN TO PROGRAMMED TRANSITION SUBMENU

3.4.3.2.4 Sync Check Sensor
Sync Check is used to determine when both sources of power are within specified tolerances of
frequency, voltage, and relative phase difference. If both sources are within this range, a fast or
synchronized transfer occurs.

The transfer switch controller measures non-programmed transition transfer times from one
source to another. It takes into account relay coils and solenoids energizing.

Default Value:

• Frequency bandwidth: 1.0 Hz

• Voltage: 10 V

• Offset: 0 milliseconds

Range:

• The frequency bandwidth range is from 0.1 and 1.0 Hz.

• The frequency difference between the sources must be equal to or less than the set
value in order for transfer to occur.

• The voltage window is from 5 and 25 volts.

• The average voltage difference between the two sources must be equal to or less
than the set value in order for transfer to occur.

• The manual offset range is from -25 to +25 milliseconds.
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Adjustable: Synchronicity parameters are adjustable. The transfer switch mode setting can be
changed with the PC service tool or with the digital display, if available.

Sequence of Events: If enabled, the Sync Check sensor overrides programmed transition
whenever transferring between two live sources. If only one power source is available,
programmed transition overrides the Sync Check sensor.

FIGURE 18. SYNCHRONICITY PARAMETER SUBMENUS

3.4.3.2.5 Active Sync Feature
When the transfer switch is configured to transfer in closed transition mode it is recommended
to use the active sync feature. When the active sync feature is enabled,

the transfer switch control can send a Sync Enable command to the genset to synchronize with
the utility. This command is activated just before the Sync Check sensor is activated.

To use the Active Sync feature, it must first be enabled. The Active Sync feature can be
enabled with the PC service tool or the digital display, if available.

NOTICE
The active sync feature may be used with a non-paralleling genset control as well as a paralleling
control. A non-paralleling genset control will not synchronize the genset to the utility but
enabling the active sync feature will impose the active sync time delay so that the two source
must remain synchronized for the set time period maximizing the reliability of the transfer. When
using a non-paralleling genset with this feature it is recommended to set the generator set
frequency to 0.1 Hz higher than the utility to make sure that the generator set will come into sync
with the utility.

Default Value: 0.5 seconds

Range: The Active Sync Time Delay is adjustable from 0 to 5 seconds in 0.1 second
increments.

Default Delay Time:
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Adjustable: The Active Sync Delay timer can be set with the PC service tool or the digital
display.

Sequence of Events: When the Active Sync feature is enabled, the control runs an Active Sync
Time Delay (if greater than 0) and sends the Sync Enable command to the genset. The Active
Sync Time Delay is used to check the stability of the system before transferring to the other
source. The two sources must remain synchronized for this period of time period before a
transfer command is given.

When a paralleling genset control receives a Sync Enable command and detects the Source 1
bus voltages, the genset control automatically synchronizes its speed and phase to match the
Source 1 bus. The Sync Check sensor monitors both sources. When they are synchronized, a
transfer or retransfer command is initiated.

FIGURE 19. ACTIVE SYNC SUBMENUS

3.4.3.2.6 Speed Adjust
If a PowerCommand transfer switch and a non-paralleling genset are networked together, the
transfer switch control can send a Speed Adjust command to the genset to increase its speed
just enough to increase its frequency by 0.5 Hz.

NOTICE
The genset must be capable of reacting to a Speed Adjust command. This feature is
only available if a PowerCommand network is installed.

Default Value: Speed Adjust is always enabled unless Active Sync is enabled.

Sequence of Events: The command is activated just before the Sync Check sensor is
activated. It is used when the genset takes a long time to drift in sync with the utility. This
increases the number of “in-phase" opportunities to satisfy the Sync Check sensor.

3.4.3.3 Programmed Transition
Programmed transition executes a programmed transition (PT) transfer by disconnecting the
load from the source of power, pausing in the neutral position of the transfer switch (between
switched positions) to allow transient voltages from the load to diminish, and then the load is
switched to the other source.

962-0132 (Issue 7) 27
Page 1374 of 1859

O & M Manual TRAIN - 1374



3. Description 8-2013

3.4.3.3.1 Transfer from Source 1 to Source 2 (PT)
This sequence includes a programmed transition and begins with Source 1 supplying power to
the load. The Source 1 Available and Source 1 Connected indicators are lit. The sequence ends
with Source 2 (generator) assuming the load.

1. When source 1 goes “out of spec," the control starts a Time Delay Engine Start (TDES)
timer and the Source 1 Available indicator goes out.

2. If the TDES expires without a return to acceptable Source 1 power, the genset receives a
remote start signal. The engine starts and accelerates to rated speed.

3. When the alternator output reaches the “pickup" level, the Source 2 Available indicator
lights. The transfer switch starts the Time Delay Normal to Emergency (TDNE) timer. When
this time is complete, the switch moves to the Neutral position. The Source 1 Connected
indicator goes out.

4. The transfer switch stops in the Neutral position for the Time Delay Programmed Transition
(TDPT) and then completes its transition to the Source 2 position. The Source 2 Connected
indicator lights.

3.4.3.3.2 Transfer from Source 2 to Source 1 (PT)
This sequence begins with Source 2 supplying power to the load. The Source 2 Available and
Source 2 Connected indicators are lit. The sequence ends with Source 1 (utility) assuming the
load.

1. When Source 1 returns to “in spec," the Source 1 Available indicator lights and the digital
board starts the Time Delay Emergency to Normal (TDEN) timer. When this time is
complete, the switch moves to the neutral position (the Source 2 indicator goes out).

2. If there is a programmed transition delay, the transfer switch stops in the Neutral position
for the Time Delay Programmed Transition (TDPT) and then completes its transition to the
Source 1 position. The Source 1 Connected indicator lights and the Time Delay Engine
Cooldown (TDEC) timer starts.

3. When the engine cool-down delay expires, the genset shuts down and the Source 2
Available indicator goes out.

3.4.3.4 Closed Transition
Closed transition executes a load transfer by momentarily paralleling both sources (a maximum
of 100ms) before switching sources.

3.4.3.4.1 Transfer from Source 1 to Source 2 (CT)
This sequence begins with Source 1 supplying power to the load. The Source 1 Available and
Source 1 Connected indicators are lit. The sequence ends with Source 2 (generator) assuming
the load.

1. When Source 1 goes “out of spec," the digital board starts a Time Delay to Engine Start
(TDES) timer and the Source 1 Available indicator goes out.

2. If the TDES expires without a return to acceptable Source 1 power, the genset receives a
remote start signal, the engine starts and accelerates to rated speed.

3. When the alternator output reaches the “pickup" level, the Source 2 Available indicator is
lit. The transfer switch starts the Time Delay Normal to Emergency (TDNE) timer. When
this time is complete, the switch moves to the Neutral position. The Source 1 Connected
indicator goes out.
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4. If there is a programmed transition delay, the transfer switch stops in the Neutral position
for the Time Delay Programmed Transition (TDPT) and then completes its transition to the
Source 2 position. The Source 2 Connected indicator is lit.

3.4.3.4.2 Transfer from Source 2 to Source 1 (CT)
This sequence begins with Source 2 supplying power to the load. The Source 2 Available and
Source 2 Connected indicators are lit. The sequence ends with Source 1 (utility) assuming the
load.

1. When Source 1 returns to “in spec," the Source 1 Available indicator is lit and the digital
board starts the Time Delay Emergency to Normal (TDEN) timer. When this time is
complete, the controller starts monitoring both live sources until they are in phase.

2. When they are in phase, the controller closes the Source 1 contact and allows Source 1
and Source 2 to simultaneously feed the load for a maximum of 100ms.

3. After the 100ms timer expires, the controller opens the Source 2 contacts.

4. A Time Delay Engine Cool-down (TDEC) for the genset is activated. When the engine cool-
down delay expires, the genset shuts down and the Source 2 Available indicator goes out.

3.4.4 Front Panel Test - Sequence of Events
If the test button is pushed on the Front Panel, then the controller simulates a Source 1 or Utility
failure and proceeds to transfer the load to the generator.

FIGURE 20. FRONT PANEL TEST SEQUENCE OF OPERATION
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3.4.4.1 Transfer from Source 1 to Source 2 (Front Panel Test)
This sequence begins with Source 1 supplying power to the load continuously. The Source 1
Available and Source 1 Connected indicators are lit. The sequence ends with Source 2
(generator) assuming the load.

1. When the operator holds the Test button on the front panel for at least two seconds, the
digital board starts a Time Delay to Engine Start (TDES) timer.

2. When the TDES timer expires, the genset receives a remote start signal. The engine starts
and accelerates to rated speed.

3. When the alternator output reaches the "pickup" level, the Source 2 Available indicator
lights. The transfer switch starts the Time Delay Normal to Emergency (TDNE) timer. When
this time is complete, the controller proceeds to transfer the load in accordance with how it
is configured.

• If the controller is configured for OT with Sync Check, it monitors the two sources until
they are in phase and transfers the load to Source 2. The Source 2 Connected
indicator lights.

• If the controller is configured for Programmed Transition and there is a programmed
transition delay, the transfer switch stops in the Neutral position for the Time Delay
Programmed Transition (TDPT) and then completes its transition to the Source 2
position. The Source 2 Connected indicator lights.

• If the controller is configured for Closed Transition, it monitors the two sources until
they are in phase, close Source 2 for a maximum of 100ms, and open Source 1. The
Source 2 Connected indicator lights.

3.4.4.2 Transfer from Source 2 to Source 1 (Front Panel Test)
This sequence begins with Source 2 supplying power to the load. The Source 2 Available and
Source 2 Connected indicators are lit. The sequence ends with Source 1 (utility) assuming the
load.

1. When the operator pushes the Test button on the Front Panel, the digital board starts the
Time Delay Emergency to Normal (TDEN) timer.

2. When the TDEN is complete, the controller proceeds to transfer the load in accordance
with how it is configured.

• If the controller is configured for OT with Sync check, it monitors the two sources until
they are in phase and transfers the load to Source 1. The Source 1 Connected
indicator lights.

• If the controller is configured for Programmed Transition and there is a programmed
transition delay, the transfer switch stops in the Neutral position for the Time Delay
Programmed Transition (TDPT) and then completes its transition to the Source 1
position. The Source 1 Connected indicator lights.

• If the controller is configured for Closed Transition, it monitors the two sources until
they are in phase, closes Source 1 for a maximum of 100ms, and opens Source 2.
The Source 1 Connected indicator lights.

3. A Time Delay Engine Cool-down (TDEC) for the genset is activated. When the engine cool-
down delay expires, the genset shuts down and the Source 2 Available indicator goes out.
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3.4.4.3 Test With or Without Load
The operator can test the transfer switch, generator, and power system locally. The operator
can choose to transfer the load during the test or only test the generator. A test sequence can
be activated either through the switch panel push button or through the PowerCommand
network.

NOTICE
The Test button does not function unless the Front Panel Security Switch is in the
Program position.

FIGURE 21. TEST WITH OR WITHOUT LOAD SUBMENU

3.4.4.4 Programmable Generator Exerciser
Programmable generator exercises and exercise exceptions are generally programmed to be
recurring. They can be programmed from the PC service tool or the digital display, if available.

Level 1 controllers include two programmable generator exercises and two programmable
exercise exceptions. All events can be set using the PC service tool or the digital display.

NOTICE
Early versions of software on Level 1 controllers allow for setting only one exercise period and
one exercise exception using the digital display.

Level 2 controllers include eight programmable generator exercises and eight programmable
exercise exceptions. All events can be set using the PC service tool or the digital display.

NOTICE
Early versions of software on Level 2 controllers allow for setting only two exercise periods and
two exercise exceptions using the digital display.

All controllers have a push-button switch on the digital module that enables and disables the
exerciser clock. The Real-Time clock must be set before exercise programs are entered.

For utility-to-genset configurations: the exerciser clock initiates genset start and run cycles at
specified intervals for specified durations.

NOTICE
The exerciser is not used in utility-to-utility or genset-to-genset configurations.
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FIGURE 22. EXERCISE SUBMENUS
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FIGURE 23. EXERCISE EXCEPTIONS SUBMENUS
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3.4.4.5 Real-Time Clock
All controllers have a real-time clock that keeps track of the time and date. The controller uses
the real-time clock to time and date stamp all events.

NOTICE
The clock is not set at the factory. To set the clock, use the PC service tool or the
digital display.

FIGURE 24. CLOCK SUBMENUS

3.4.4.6 Sleep Mode
After a period of screen inactivity (35 minutes), the digital display goes blank. Screen inactivity is
when there is no user interaction with the menu system and when there are no events. The
digital display is reactivated when an event occurs or when an operator touches one of the
menu buttons.

In order to conserve controller battery power, the loss of utility power also causes the digital
display to go blank. The digital display is reactivated when a second power source becomes
available.

The status of the controller batteries can be viewed using the digital display.

FIGURE 25. CONTROLLER BATTERIES STATUS SUBMENU

3.4.4.7 Remote Test Switch
The transfer switch can be wired with a remote test switch.
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For utility-to-genset applications, closure of a set of contacts across the remote test transfer
input (TB2-5 and TB2-8) causes the transfer switch to sense a simulated utility power failure
and sends a start/run signal to the generator set and transfers the load to the genset when it
becomes available.

For utility-to-utility applications, closure of a set of contacts across the remote test transfer
input causes the transfer switch to sense a simulated power failure of the primary source and
transfers the load to the backup source.

Opening a set of contacts across the remote test transfer input causes the transfer switch to
sense that the primary source has been restored and transfers the load back to the primary
source (Source 1).

No. Description No. Description

1 GND 2 2

3 B+ 4 RMT

5 Remote Test 6 Transfer Inhibit

7 Load Shed (Optional) 8 Common

FIGURE 26. TB2 CONNECTIONS FOR REMOTE TEST TRANSFER

3.4.4.8 Remote Test Input
The transfer switch may be wired for a remote test input. The switch is used to start and stop
manually initiated system tests. As with the control panel Test pushbutton, the remote test input
can be configured to test with or without load.

A remote test input is set up by connecting a dry (voltage free) contact between TB2-5 and TB2-
8. Closing the contact starts a test and opening the contact cancels the test. The Test LED
flashes to signify the start of a test and stays on during the test.

Closing the contact causes the transfer switch to sense a (simulated) utility power failure and
sends a start/run signal to the genset. If the control is set up to test with load, the load is
transferred to the genset when the genset becomes available. The Utility Power Available LED
remains on to show that the utility did not fail.
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No. Description No. Description

1 GND 5 Remote test

2 2 6 Transfer inhibit

3 B+ 7 Retransfer Inhibit

4 RMT 8 Common

FIGURE 27. TB2 CONNECTIONS FOR REMOTE TEST TRANSFER

NOTICE
TB1 and TB2 will accept 22 AWG - 12 AWG wire with 3/8 inch (10 mm) strip. Torque to 9
in-lbs.

3.4.4.9 Transfer Inhibit (PowerCommand Control)
This feature is used to control load transfer to generator sets. When activated, load transfer will
not take place unless the Override button on the switch panel is pressed or the transfer inhibit
input is disabled. Transfer Inhibits are set up by connecting a remote contact between TB2-6
and TB2-8. Closing the contact enables the feature and opening the contact disables it.

In systems that have multiple closed transition transfer switches the transfer inhibit function
should be used to make sure that multiple switches don't transfer at the same time. Refer to the
section on closed transition ATS considerations.
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No. Description No. Description

1 GND 2 2

3 B+ 4 RMT

5 Remote test 6 Transfer inhibit

7 Load Shed (Optional) 8 Common

FIGURE 28. TB2 CONNECTIONS FOR TRANSFER INHIBIT

3.4.4.10 Retransfer Inhibit (PowerCommand Control)
This feature is used to prevent the ATS from automatically transferring the load back to Source
1 (or the preferred source in genset-to-genset applications). When activated, load transfer will
not take place unless the Override button on the switch panel is pressed, the retransfer inhibit
input is disabled, or Source 2 (or the backup source in genset-to-genset applications) fails.

In systems that have multiple closed transition transfer switches the retransfer inhibit function
should be used to make sure that multiple switches don't transfer at the same time. Refer to the
section on closed transition ATS considerations.

NOTICE
If Source 2 (or the backup source in genset-to-genset applications) fails, the Retransfer Inhibit is
ignored.

Retransfer Inhibits are set up by connecting a remote contact between TB3-53 and TB3-54.
Closing the contact enables the feature and opening the contact disables it. When enabled, the
event is displayed on the front panel.
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No. Description No. Description

1 TB3 2 J27-1

3 Digital Module 4 Retransfer Inhibit

5 Retransfer Inhibit

NOTICE
Connect a jumper or closed contact between TB353 and TB354 to inhibit retransfer.

FIGURE 29. TB3 CONNECTIONS FOR RETRANSFER INHIBIT

3.4.4.11 Transfer Times
The controller senses and records the time it takes for the transfer switch to break from one
source and reconnect to the other source.

The controller keeps track of open transition transfer times and provides an average open
transition transfer time. The controller records the transfer time if the transition mode is an open
transition with Sync Check or when a Programmed Transition is used and the Programmed
Transition time delay is zero.

FIGURE 30. TRANSFER SUBMENUS
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3.5 Options
3.5.1 Battery Charger Options

Two battery chargers are available. One battery charger is rated for 2 amperes at 12 or 24
VDC. The other battery charger is rated for 15 amperes at 12 VDC or 12 amperes at 24 VDC.

A float-charge battery charger regulates its charge voltage to continuously charge without
damage to the battery. As the battery approaches full charge, the charging current automatically
tapers to zero amperes or to steady-state load on the battery.

FIGURE 31. BATTERY CHARGER STATUS SUBMENU

3.5.1.1 2-Amp/10-Amp Float Battery Charger Option
A float-charge battery charger regulates its charge voltage to continuously charge without
damage to the battery. As the battery approaches full charge, the charging current automatically
tapers to zero amperes or to steady-state load on the battery.

Two chargers were available. One battery charger is rated for 10 amperes at 12 or 24 VDC. The
other battery charger is rated for 2 amperes at 12 or 24 VDC.

• The 2-ampere battery charger has an ammeter to indicate charging current and a fuse to
protect the battery charger circuit.

• The 10-ampere battery charger has three fuses (two on the AC input and one on the DC
output), three fault display LEDs, and an ammeter for indication of charging current.

On the 10-ampere charger, three sets of (Form-C) alarm contacts (corresponding to the three
fault LEDs) are also available. Using an optional alarm contact harness, these contacts can be
wired by the installer to activate other audible or visual alarms.

Under normal operating conditions, the Low Bat and AC Fail relays are energized and the High
Bat relay is de-energized. In response to a Low Bat or AC Fail condition, the appropriate
normally energized relay (Low Bat or AC Fail) drops out. In response to a High Bat condition,
the normally de-energized High Bat relay is energized.

962-0132 (Issue 7) 39
Page 1386 of 1859

O & M Manual TRAIN - 1386



3. Description 8-2013

No. Description No. Description

1 2-Amp charger 2 10-Amp charger

FIGURE 32. 2-AMP AND 10-AMP FLOAT BATTERY CHARGERS

3.5.1.2 2-Amp/15-Amp (12VDC), 12-Amp (24VDC) Float Battery Charger
Option
A float-charge battery charger regulates its charge voltage to continuously charge without
damage to the battery. As the battery approaches full charge, the charging current automatically
tapers to zero amperes or to steady-state load on the battery.

Two battery chargers are available. One battery charger is rated for 2 amperes at 12 or 24VDC.
The other battery charger is rated for 15 amperes at 12 VDC or 12 amperes at 24 VDC.

No. Description No. Description

1 2-Amp charger 2 15-Amp (12 Volt), 12-Amp (24 Volt) charger

FIGURE 33. 2-AMP (12 OR 24VDC) AND 15-AMP (12VDC, OR 12-AMP (24VDC))

3.5.1.3 2-Amp Battery Charger
The 2-ampere battery charger has a 5 amp DC output circuit breaker switch on the front of the
battery charger. The charger also includes a 5 amp AC fuse to protect the battery charger
circuit.
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FIGURE 34. 2-AMP POWERCOMMAND BATTERY CHARGER

3.5.1.3.1 2-Amp Control Panel
The 2-amp battery charger control panel includes a digital display, a RESET button and an LED
status indicator.

• The 2-line x 16-character digital display displays menus and faults.

• The RESET button is used to select menu options and to clear fault messages.

• The status LED displays the appropriate color for the following conditions.

• Green - On solid indicates unit is charging

• Red - On solid indicates a fault condition. The fault number is shown on the digital
display.
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No. Description No. Description

1 Reset button 3 LED status indicator

2 Digital display

FIGURE 35. 2-AMP BATTERY CHARGER CONTROL PANEL

3.5.1.3.2 2-Amp Battery Charger Configuration
The RESET button on the control panel is used to configure the battery charger for the correct
battery voltage. (More information on Setup menus is included in the Battery Charger Operator
Manual.)

3.5.1.4 15/12-Amp Battery Charger
There are two types of 15/12-amp PowerCommand battery chargers. All 15/12-amp battery
chargers have a 20 amp DC circuit breaker switch on the bottom of the battery charger.

• The 120, 208, and 240 VAC battery chargers include:

• Two 10-Amp AC circuit breaker switches

• A circuit breaker guard

• The 277, 380, 416, and 600 VAC battery chargers include:

• Two AC fuse holders
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No. Description No. Description

1 120, 208 and 240 VAC battery chargers 7 AC input breaker

2 Status LED 8 227, 380, 416, 480 and 600 VAC battery
chargers

3 Control panel 9 20-Amp DC output circuit breaker switch (shown
in ON position)

4 DC output breaker 10 AC input fuse holders

5 Circuit breaker guard 11 Optional battery temperature sensor connector

6 Fault alarm output connector

FIGURE 36. 15/12-AMP POWERCOMMAND BATTERY CHARGERS

3.5.1.4.1 Control Panel
The 15/12-amp charger control panel includes a digital display, a Reset button, and an LED
status indicator.

• The 2-line x 16-character digital display displays menus and faults.

• The Reset button is used to select menu options and to clear fault messages.
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• The status LED is displays the appropriate color for the following conditions.

• Green - On solid indicates unit is charging

• Amber - On solid indicates Equalizing

• Red - On solid indicates a fault condition. The fault number is shown on the digital
display.

FIGURE 37. 15/12-AMP CHARGER CONTROL PANEL

3.5.1.4.2 Battery Charger Configuration
The RESET button on the control panel is used to configure the battery charger. (More
information on Setup menus is included in the Battery Charger Operator Manual.)

• Battery Voltage and Type - The battery charger must be correctly configured, using the
Setup menus, for the correct battery voltage and type before it is connected to the battery.
The battery voltage can be set for 12 or 24 VDC (default = 12 VDC). The battery type can
be set for Lead-Acid, Gel, or AGM batteries (default = Lead-Acid).

NOTICE
A factory installed battery charger is set up for the proper DC battery voltage requested on
the production order, with the Lead-Acid battery type selected as the default.

• Battery Equalization - Battery equalization is available for lead-acid batteries that are
completely charged, using the Equalize Battery screen in the Setup menus. When battery
equalization is in process, the LED status indicator turns amber.

3.5.1.4.3 Optional Battery Temperature Sensor
A connector for an optional battery temperature sensor is located on the bottom of the battery
charger. When used to monitor battery temperature, the optional battery temperature sensor is
connected from the battery charger to the positive terminal of the battery. A fault message (fault
code 2263) is displayed if the battery temperature is too high (reaches 131 °F (55 °C)).

3.5.1.5 Battery Charger Alarm Contacts Options
The optional 10-ampere battery charger can include three sets of Form-C relay contacts, as an
additional option.
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Under normal operating conditions, the Low Bat and AC Fail relays are energized and the High
Bat relay is de-energized. In response to a Low Bat or AC Fail condition, the appropriate
normally energized relay (Low Bat or AC Fail) drops out. In response to a High Bat condition,
the normally de-energized High Bat relay is energized.

The contacts are rated for 4 amperes at 120 VAC or 30 VDC. Connections to these contacts are
made at terminals 41-42-43 (AC Failure), 44-45-46 (High Battery Voltage) and 47-48-49 (Low
Battery Voltage) of TB3.

No. Description No. Description

1 TB3 2 AC Line Failure

3 High Battery Voltage 4 Low Battery Voltage

5 Network Data

FIGURE 38. BATTERY CHARGER STATUS SUBMENU

3.5.1.5.1 Relay Module Option
The Relay Module provides nine sets of Form-C contacts and two sets of normally open
contacts that are rated for 2 Amps at 30 VDC or 0.60 Amps at 120 VAC. The module includes
the Elevator Pre-Transfer Delay Signal. The relay contacts may be used with other applications.

The Relay Module is located on the left inside wall of the transfer switch enclosure.

The Fail to Disconnect relay is active when the transfer switch remains connected to both
sources for more than 100 msec during a closed transition transfer. It should be wired to the
shunt trip of the breaker feeding the ATS on either the normal or the emergency side. Refer to
the section on closed transition ATS wiring considerations.

The status of the relay module (OK or Not Installed) can be viewed with the digital display. This
menu is included in the About submenus.
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FIGURE 39. RELAY MODULE STATUS SUBMENU

3.5.1.5.2 Relay Signal Module

TABLE 1. RELAY SIGNAL MODULE

Relay Signal Control Type

Source 1 Connected Level 1 and Level 2

Source 1 Available Level 1 and Level 2

Source 2 Connected Level 1 and Level 2

Source 2 Available Level 1 and Level 2

Test/Exercise Active Level 1 and Level 2

Load Shed Active Level 1 and Level 2

Fail to Transfer/Retransfer Level 2

Fail to Synchronize Level 2

Fail to Disconnect Closed Transition Level 2

Elevator Pre-Transfer Level 1 and Level 2

Transfer Switch Not In Auto Level 1 and Level 2

3.5.1.5.3 Auxiliary Relays Option
Auxiliary relays provide contacts for energizing external alarms, remote indicators and control
equipment such as louver motors and water pumps.

All relays have two normally open and two normally closed contacts that are rated for 10 Amps
at 600 VAC. Connections to the auxiliary relays are made directly to the relay terminals.

There are two types of auxiliary relay coils:

• 12 VDC

• 24 VDC
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No. Description No. Description

1 Mounting panel 4 Current module

2 Auxiliary relays 5 TB4

3 Relay module 6 TB3

FIGURE 40. CONTROL WIRING CONNECTIONS

3.5.2 PowerCommand Network Interface Option
The PowerCommand® network interface option includes a PowerCommand Network
Communications Module (NCM) that provides a connection to the PowerCommand network.
The module is LonWorks compatible for integration into customer monitoring strategy.

The Network Interface Module is only enabled with the PC service tool.

For installations that include an NCM, stranded twisted pair network cable is connected to the
left side of terminals 51 and 52 on TB3. The NCM is located on the left side of the digital
module.
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No. Description No. Description

1 Network Module 2 Data 1 (J30-1)

3 Data 2 (J30-2) 4 51

5 52 6 TB3

FIGURE 41. NETWORK COMMUNICATIONS MODULE CONNECTIONS

The status of the NCM (OK, Not Installed, Not Enabled or Not Available) can be viewed with the
digital display. This menu is located in the About submenus.

FIGURE 42. NETWORK MODULE STATUS SUBMENU

NOTICE
Early production NCMs included two Lithium batteries and a battery hold-down bracket.
Current production NCMs no longer use batteries.

3.5.2.1 Network Sequencer
When an NCM is installed, controllers can include up to eight timed network variables to use for
turning on loads in sequence after a transfer, a retransfer or both. Each variable can be delayed
up to 60 seconds for each of the outputs. The network variables are intended to activate relays
on the Network Digital Input/Output Module (DIM). The DIM is located remotely from the transfer
switch.

The Sequencer feature allows the user to send a predetermined sequence of network event
announcements. The announcements are sent in a timed, sequential order and are used to turn
ATS loads off and on. When used, a few seconds should be allowed between load steps to
allow the generator voltage and frequency to stabilize.

The Sequencer submenus, available through the digital display, can only be viewed if the NCM
is installed and enabled. These menus allow the user to enable/disable the feature, set the
operational mode, activate up to eight relay output signals, and set an output time delay from 0
to 60 seconds for each of the outputs. Additional information on how to adjust these values is
included in the Network Manual.
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FIGURE 43. SEQUENCER SUBMENUS

3.5.2.2 Network System Device Status
If an NCM is installed, the user can view the status of up to 32 LonWorks networked devices
through the digital display. The status of networked generator sets, additional ATSs, and the
Master Control (if connected) can be viewed.
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FIGURE 44. SYSTEM SUBMENUS

3.5.2.3 Network Communications Module (NCM)

NOTICE
The current Network Communications Module being used on OTPC transfer switches includes a
self-installation feature. To self-install, press and hold the Service button (S3) for at least two
seconds until the Node "OK" LED (DS3) begins flashing

FIGURE 45. NETWORK COMMUNICATIONS MODULE (NCM)
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3.5.2.4 Network Communications Module (NCM)

No. Description No. Description

1 Early production version 2 Current production version

The current Network Communications Module being used on OTPC transfer switches includes a self-installation
feature. To self-install, press and hold the Service button (S3) for at least two seconds until the Node "OK" LED (DS3)
begins flashing.

FIGURE 46. NETWORK COMMUNICATIONS MODULE (NCM)

3.5.3 Load Sequencing Option
Controllers can include up to eight timed network variables to use for turning on loads in
sequence after a transfer, a retransfer, or both. The Network Communications Module (NCM)
must be installed. Each variable can be delayed up to 60 seconds after the preceding variable.
The network variables are intended to activate relays on the Network Digital Input/Output
Module (DIM). The DIM is located remotely from the transfer switch.

3.5.4 Load Current and Power Sensor Option
Three-phase Level 2 controllers can include a load current and power sensor (Current Module).
The control senses the four load currents (three line currents and the neutral current), three load
voltages, and three power factor angles. The control calculates the real load power and the
apparent load power.

The load current sensing feature is active on Level 2 controllers when the Current Module is
installed and connected to the Digital Module.
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The control issues a warning when the neutral current exceeds a user specified value between
100 and 150% of the rated current during a specified time period between 10 and 60 seconds.

The warning threshold (100 - 150%) and time delay (10 - 60 sec) can only be set with the PC
service tool.

The status of the load current module (OK or Not Installed) can be viewed with the digital
display. This menu is included in the About submenus.

FIGURE 47. LOAD CURRENT MODULE STATUS SUBMENU

3.5.5 Source 1 and Source 2 Connected Relays
The Source 1 and Source 2 Connected relays are energized when their respective power
sources are available, ready to produce power and connected to the load.

These relays are latching relays and will retain their last state in case of a complete loss of
power.

3.5.6 Source 1 and Source 2 Available Relays
The Source 1 and Source 2 Available relays are energized when their respective power sources
are producing power.

3.5.7 Test or Exercise Active Relay
The Test or Exercise Active relay is energized when the system is in test or exercise mode.

3.5.8 Load Shed Relay
The Load Shed relay is active when the transfer switch has been commanded to disconnect the
load from power Source 2.

3.5.9 Fail to Transfer/Retransfer Relay
The Fail to Transfer/Retransfer relay is energized whenever the transfer switch does not open
or close within a set time interval after the command to transfer or retransfer.

3.5.10 Fail to Synchronize Relay
The Fail to Synchronize relay is energized when the two power sources did not come into
synchronicity (frequency, voltage, phase) within a two-minute limit; during a transfer between
two live sources.

3.5.11 Fail to Disconnect Relay
The Fail to Disconnect relay (causes a fault) is used only in closed transition modes. The relay
is energized whenever the two sources remain parallel longer than a set time limit.
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3.5.12 Elevator Pre-Transfer Delay Relay
The Elevator Pre-Transfer Delay signal delays transfer (or retransfer) for a specified time to
give warning to an elevator control that a transfer (or retransfer) is about to occur.

This time delay (TDEL) is adjustable over a range of 0 to 60 seconds. The default value is 0
seconds. The value is set with the PC service tool or the digital display, if available.

3.5.13 Not-in-Auto Relay
The ATS Not-In-Auto relay is energized when any one of the following occurs:

• Motor Disconnect Switch is set to Off

• Wiring harness is disconnected from J12 on the Power Module

• Controller is set to Offline

3.6 Control Panel (PowerCommand Control)
The PowerCommand control features are divided into three groups:

• Bar graph meter panel - is not available on Level 1 and is optional on Level 2 controls.

• Switch panel - is standard on all transfer switches.

• Digital display - is standard on Level 2 controls and is optional on Level 1 controls.

3.6.1 Bar Graph Meter Panel
The bar graph meter panel is not available on Level 1 controls and is optional on Level 2
controls.

This feature includes:

• A three phase AC ammeter -displays percent of full load currents in amperes (1-125%).

• A power meter - displays the real power in percent of full load in kilowatts (0-125%).

• A power factor meter - displays the real power delivered to the load (1.0 - 0.6 lagging)
and (1.0 - 0.9 leading).

• A frequency meter - displays the output frequency (percent of nominal frequency), of the
power source connected to the load (70-110%).

• A three phase AC voltmeter - displays percent of line to neutral voltages of the power
source connected to the load (70-110%).
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FIGURE 48. BAR GRAPH METER PANEL

3.6.2 Switch Panel
The switch panel is a standard feature on all PowerCommand controlled (PC) transfer switches.
It contains six indicator lamps and three membrane switches.

FIGURE 49. SWITCH PANEL

Source 1 Available and Source 2 Available: These indicators are lit when the corresponding
sources have acceptable output voltage and/or frequency. These indicators can be lit
simultaneously.

Source 1 Connected: This indicator is lit when the transfer switch is in the normal position and
Source 1 is supplying power to the load.

Source 2 Connected: This indicator is lit when the transfer switch is in the emergency position
and Source 2 is supplying power to the load.

Not in Auto: For all configurations, this indicator flashes when the transfer switch is not in Auto.

NOTICE
The transfer switch is not in Auto when any of the following signals are active:

• Motor Disconnect Switch is set to OFF

• Wiring harness is disconnected from J12 on the power module
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• Controller is set to OFFLINE

Test/Exercise Active: The Test/Exercise Active indicator is lit when the transfer switch has a
test or exercise in progress.

Test: For utility-to-genset applications, the Test switch sends a start signal to the generator set
designated Source 2 and blinks the Test/Exercise Active indicator.

After the start and transfer time delays or source synchronization, Source 2 starts and assumes
the load (if the With Load option is selected).

• Press the Test switch again to end the test; the Test/Exercise Active indicator goes out and
Source 1 resumes as the source of power.

Override: The Override switch terminates most system time delays.

NOTICE
The Program Transition (TDPT), Elevator Signal (TDEL) and Engine Cool Down (TDEC)
are not affected by this switch.

• If you press this switch while the Transfer Inhibit input is active, the switch proceeds to
transfer the load.

• If you press this switch while the Retransfer Inhibit input is active, the switch proceeds to
retransfer the load.

Reset/Lamp Test: The Reset/Lamp Test switch turns on all control panel indicators. This switch
also acknowledges events.

3.6.2.1 Security Key Switch Option
The optional security key switch is located on the front panel. When it is in the Panel Lock
position, it disables the front panel input switches, Test and Override. It also prevents changes
to the digital display from the setup menus; however, the current values are displayed. Changes
can be made when the switch is in the Program position.

FIGURE 50. SECURITY KEY SWITCH

3.6.3 Digital Display
The digital display is standard on Level 2 controls and optional on Level 1 controls. It contains a
2-line by 20-character digital display module and 6 momentary contact membrane switches. The
module displays the menu system. The switches are used to navigate through the menu
system.
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Each menu indicates the function of the four buttons at the sides of the display module. Not all
buttons are active for each menu.

Sleep Mode: After a period of screen inactivity (no user interaction with the menu system and
no occurring events), the digital display goes blank. The digital display is reactivated when an
event occurs or when an operator touches one of the menu buttons.

In order to conserve controller battery power, the loss of utility power also causes the digital
display to go blank. The digital display is reactivated when a second power source becomes
available.

FIGURE 51. DIGITAL DISPLAY

3.6.4 Time Delay Glossary
Time Delay Abbreviation Definition

Start Time Delay TDES This delay is adjustable from 0 to 15 seconds in 1 second increments on
Level-1 controls and from 0 to 120 seconds in 1 second increments on Level-
2 controls. The default value is 3 seconds for both. This brief time delay
prevents the generator set from starting during short power interruptions.
Timing starts at the Source 1 power interruption. If the duration of interruption
exceeds the delay time, the control system signals the generator set to start.
The value is set with the PC service tool or the digital display when it is
available.

TDES-A and For genset-to-genset applications, TDES-A is the start time delay to start
TDES-B Source 2 genset and TDES-B is the start time delay to start Source 1 genset.

For utility-to-utility applications, TDES-A and TDES-B are not available.

Stop Time Delay TDEC This delay is adjustable from 0 to 30 minutes in 1 minute increments. The
(Cool-down) default value is 10 minutes. It begins timing when the load is retransferred to

Source 1. At the end of the delay, the stop signal is sent to the generator set.
During this time delay, the generator set cools down at no load before
stopping. The value is set with the PC service tool or the digital display when
it is available.

TDEC-A and For genset-to-genset applications, TDEC-A is the stop time delay to stop
TDEC-B Source 2 genset and TDEC-B is the stop time delay to stop Source 1 genset.

For utility-to-utility application, TDEC-A and TDEC-B are not available.

Transfer Time TDNE This delay begins when Source 2 (typically the generator) voltage and
Delay frequency reach the settings of the control. After the delay, the transfer switch

transfers the load to Source 2. This brief time delay allows the generator set
to stabilize before the load is applied. It has an adjustable range of 0 to 120
seconds in 1 second increments. The default value is 10 seconds. The value
is set with the PC service tool or the digital display when it is available.
TDNE is the delay from preferred source to backup source in utility-to-utility
applications and gen-to-gen applications.

56 962-0132 (Issue 7)
Page 1403 of 1859

O & M Manual TRAIN - 1403



8-2013 3. Description

Time Delay Abbreviation Definition

Retransfer Time TDEN This delay begins the moment Source 1 line voltage and frequency return to
Delay specified values. After the delay, the transfer switch can retransfer the load to

Source 1. The delay allows the Power Source 1 to stabilize before retransfer.
It has an adjustable range of 0 to 30 minutes in 1 minute increments. The
default value is 10 minutes. The value is set with PC service tool or the digital
display when it is available.
TDEN is the delay from backup source to preferred source in utility-to-utility
applications and gen-to-gen applications.

Programmed TDPT This delay is the time that the switch spends in the neutral position, when
Transition Time neither source is connected to the load, during a transfer or a retransfer. It
Delay begins when the switch moves to the neutral position and opens the contacts

of the switch connected to the load. After the delay the control transfers the
load. This time delay allows residual voltage of inductive loads to decay
sufficiently before connecting it to another source. It is adjustable from 0 to 60
seconds in 1 second increments. The default value is 0 seconds. The proper
adjustment is a function of the load. This feature is enabled by default. The
value is set with the PC service tool or the digital display when it is available.

Elevator TDEL The Elevator Pre-Transfer Delay Signal delays transfer (or retransfer) for a
Pretransfer Time specified time to give warning to an elevator control that a transfer (or
Delay retransfer) is about to occur. It is adjustable from 0 to 60 seconds in 1 second

increments. The default value is 0 seconds. This feature is enabled by default.
The value is set with the PC service tool or the digital display when it is
available.
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4 Operation

4.1 Manual Operation
The transfer switch has operator handles for manually transferring the load. Manual operation
must be performed by qualified personnel under No-Load Conditions only.

4.1.1 Manual Operation - 40 to 1000 Amp Switches
WARNING

Manual operation of the transfer switch under load presents a shock hazard that can cause
severe personal injury or death. Do not attempt to operate switch manually when it is under load.
Follow the “Safety Related Work Practices" listed in NFPA 70E.

1. Open the cabinet door of the automatic transfer switch.

2. Move the Motor Disconnect switch to the Off position.

3. Transfer - from Source 1 (Normal) to Source 2 (Emergency):

a. Pull the upper manual operator handle down.

b. Push the lower manual operator handle down.

4. Retransfer - from Source 2 to Source 1:

a. Pull the lower manual operator handle up.

b. Push the upper manual operator handle up.

5. Before moving the Motor Disconnect switch back to the Auto position, remember the
transfer switch transfers the load to the active power source. If both power sources are
available, it transfers the load to the Source 1 or to the preferred source.

WARNING
Automatic transfer switch operation results in rapid movement of the manual operator
handles and presents a hazard of severe personal injury. Keep hands clear of handles when
switching back to automatic operation.

6. Move the Motor Disconnect switch to the Auto position.

7. Close the cabinet door.

4.1.2 Manual Operation - 1200 to 4000 Amp Switches
The transfer switch has operator handles that are intended for maintenance use only. Manual
operation must be performed by qualified personnel under NO-LOAD CONDITIONS ONLY. Use
the following procedure:

WARNING
Manual operation of the transfer switch under load presents a shock hazard that can cause
severe personal injury or death. Do not attempt to operate switch manually when it is under load.
Follow the “Safety Related Work Practices" listed in NFPA 70E.
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4.1.2.1 Manual Transfer to Source 1

WARNING
Manual operation of the transfer switch under load presents a shock hazard that can cause
severe personal injury or death. Do not attempt to operate switch manually when it is under load.
Follow the “Safety Related Work Practices" listed in NFPA 70E.

If you determine that Source 1 is available but the transfer switch does not automatically
retransfer, perform this procedure to manually retransfer to Source 1.

1. Open the Source 2 and Source 1 disconnect switches or breakers that feed the transfer
switch. If there is no Source 2 side disconnect, turn off the generator set.

2. When you are certain that neither power source is supplying power to the transfer switch,
open the transfer switch cabinet door and turn the Motor Disconnect switch to OFF.

WARNING
Manual operation of the transfer switch under load presents a shock hazard that
can cause severe personal injury or death. Do not attempt to operate switch
manually when it is under load.

3. A manual operating handle is provided with the transfer switch. The handle is a steel rod or
tube, with a knob or hand grip on one end. On standard transfer switches, there are two
manual operator slots - one for the contacts of each power source.

a. Insert the handle in the slot for the Source 1 (Normal) contacts and open the Source 1
contacts.

b. Insert the handle in the slot for the Source 2 (Emergency) contacts and close the
Source 2 contacts. Be certain to push the handle all the way to the LOCK position. A
distinct over-center locking action can be felt.

c. Return the handle to its storage position.

WARNING
Automatic transfer switch operation results in rapid movement of the manual
operator mechanism and present s a hazard of severe personal injury if the
operator handle is engaged in the mechanism. Remove the handle and place it
in its storage position.

4. After the switch has been transferred to Source 1 and the operator handle has been
removed from the mechanism, close and lock the handle door.

5. Close the Source 2 and Source 1 disconnect switches or breakers that feed the transfer
switch. Start the generator set if it was previously turned off.

6. If the transfer switch is not functioning correctly, call your dealer or distributor immediately.

4.1.2.2 Manual Transfer to Source 2

WARNING
Manual operation of the transfer switch under load presents a shock hazard that can cause
severe personal injury or death. Do not attempt to operate switch manually when it is under load.
Follow the “Safety Related Work Practices" listed in NFPA 70E.

60 962-0132 (Issue 7)
Page 1407 of 1859

O & M Manual TRAIN - 1407



8-2013 4. Operation

If you determine that Source 2 is available but the transfer switch does not automatically
transfer, perform this procedure to manually transfer to Source 2.

1. Open the disconnect switches or breakers that feed the transfer switch. If there is no
Source 2 disconnected, turn off the generator set.

2. When you are certain that neither power source is supplying power to the transfer switch,
open the transfer switch cabinet door and turn the Motor Disconnect switch to OFF.

WARNING
Manual operation of the transfer switch under load presents a shock hazard that
can cause severe personal injury or death. Do not attempt to operate switch
manually when it is under load.

3. A manual operating handle is provided with the transfer switch. The handle is a steel rod or
tube, with a knob or hand grip on one end. On standard transfer switches, there are two
manual operator slots - one for the contacts of each power source.

a. Insert the handle in the slot for the Source 1 (Normal) contacts and open the Source 1
contacts.

b. Insert the handle in the slot for the Source 2 (Emergency) contacts and close the
Source 2 contacts. Be certain to push the handle all the way to the LOCK position. A
distinct over-center locking action can be felt.

c. Return the handle to its storage position.

WARNING
Automatic transfer switch operation results in rapid movement of the manual
operator mechanism and present s a hazard of severe personal injury if the
operator handle is engaged in the mechanism. Remove the handle and place it
in its storage position.

4. After the switch has been transferred to Source 2 and the operator handle has been
removed from the mechanism, close and lock the handle door.

5. Close the disconnect switches or breakers that feed the transfer switch. Start the generator
set if it was previously turned off.

6. If the transfer switch is not functioning correctly, call your dealer or distributor immediately.

4.2 Automatic Operation
For utility-to-genset and genset-to-genset configurations, the generator set control must also be
set for automatic (in the AUTO position) operation.

For automatic operation of the transfer switch, place the following control switches in the
following positions:

4.2.1 Motor Disconnect Switch
For automatic operation of the transfer switch, place the Motor Disconnect switch in the AUTO
position.
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4.3 System Testing
4.3.1 Generator Set Manual Start Test

This test is used with utility-to-genset applications only.

1. Set the Test With/Without Load variable to the Without Load value.

2. Press and hold the Test switch for two seconds. The generator set starts and runs after the
start time delay.

3. At the end of the test period, press the Test switch again. The generator cools down and
stops.

4.3.2 With-Load Standby System Test
1. Set the Test With/Without Load variable to the With Load value (refer to the Digital Display

Menu System section or the PC service tool for details).

NOTICE
The Test With/Without Load variable must be set to the With Load value in order to
test with load.

2. Press and hold the Test switch for two seconds. To bypass the transfer time delay and
cause a faster load transfer, press the Override switch. The generator set starts and
assumes the load after the start time delay.

3. At the end of the test period, press the Test switch again. To bypass the retransfer time
delay and cause a faster load retransfer, press the Override switch. The generator stops
after the stop time delay.

4.4 Generator Set Exercise
Run the generator for at least 30 minutes once each week with at least 50% load (if possible). If
you do not want to use the exerciser, use the Test switch, to test the generator set each week.

The exerciser can be programmed for specified exercise periods and is used to exercise the
generator set automatically with or without load.

• The PC service tool is required to set the exercise parameters on transfer switches
without the digital display.

• The digital display (when available) can be used to set exercise parameters for up to
eight exercise periods and eight exceptions.

All controllers have a switch to enable or disable pre-set exercise routines. The pushbutton is
located on the Digital Module above the batteries, next to the LED light bar display. This button
is used by service personnel to disable unexpected transfers while servicing the switch.

NOTICE
If a power failure occurs during the exercise routine, the controller overrides the routine
and transfers the load.
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4.5 Planned Maintenance
Performing the annual planned maintenance procedures increases reliability of the transfer
switch.

The following procedures must only be done by technically qualified personnel, according to
procedures in the Service Manual. If repair or component replacement is necessary, call your
dealer or distributor.

WARNING
AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Incorrect installation, service or
parts replacement can result in severe personal injury, death and/or equipment damage.
All corrective service procedures must be done only by technically qualified personnel,
according to procedures in the Service Manual.

WARNING
The transfer switch presents a shock hazard that can cause severe personal injury or
death unless all AC power is removed. Be sure to set the generator set operation
selector switch to Stop, disconnect AC line power, disconnect the battery charger from
its AC power source and disconnect the starting battery (negative [-] lead first) before
servicing.

WARNING
Ignition of explosive battery gases can cause severe personal injury. Do not smoke or
cause any spark, arc or flame while servicing batteries.

TABLE 2. PLANNED MAINTENANCE

Disconnect All Sources of AC Power:

1. Disconnect both AC power sources from the transfer switch before continuing. Turn the generator set operation
selector switch to Stop. (The selector switch is located on the generator set control panel.)

2. If there is an external battery charger, disconnect it from its AC power source. Then disconnect the set starting
battery (negative [-] lead first).

Clean:

1. Thoroughly dust and vacuum all controls, meters, switching mechanism components, interior buswork and
connecting lugs.

2. Close the cabinet door and wash exterior surfaces with a damp sponge (mild detergent and water).

WARNING
Do not allow water to enter the cabinet, especially at meters, lamps and switches.
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Inspect:

1. Check bus work and supporting hardware for carbon tracking, cracks, corrosion or any other types of
deterioration. If replacement is necessary, contact your dealer or distributor.

2. Check stationary and movable contacts. If contact replacement is necessary, contact your dealer or distributor.
3. Check system hardware for loose connections.
4. Check all control wiring and power cables (especially wiring between or near hinged door) for signs of wear or

deterioration.
5. Check all control wiring and power cables for loose connections.
6. Check the cabinet interior for loose hardware.

Perform Routine Maintenance:

1. Tighten bus work, control wiring, power cables and system hardware as necessary.

NOTICE
Hardware torque values are given in the Service Manual.

2. Re-torque all cable lug connections.

NOTICE
Lug torque requirements are listed in the Service Manual.

Connect AC Power and Check Operation:

1. Connect the set starting battery (negative [-] lead last). Connect the utility AC power source, enable the
generator set power source. If applicable, connect power to the battery charger.

2. Verify proper operation of the battery charger.
3. Test system operation as described in this section. Close and lock the cabinet door.
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5 Digital Display Menu System
This section describes the Digital Display Menu System and navigation through the menus. The
menus display status information, events, and setup menus. Setup menus contain parameters
with adjustable values. The descriptions in this section include ranges for the parameters and
default values. The digital display is an option with Level 1 controls and is standard with Level 2
controls. The system menus can also be accessed with the PC service tool.

The Digital Display Menu System is a 2-line by 20-character graphical display screen and six
buttons. The screen or menu displays status information, parameters, events and messages.
The buttons change screens and parameters. Two buttons have names: Home and Previous
Menu. These buttons are used for navigation. Messages include navigational indicators for the
other four buttons.

5.1 Main Menus
The main menu system consists of three top-level menus that list vertical menus (or submenus).
The submenus display status information. This information cannot be changed in the main
menus. The main menus contain eight submenus including the Setup Menus.

5.2 Password and Setup Menus
Before you can navigate and change setup parameters, you must enter a password; however,
you can bypass the password and examine but not change parameters. When parameters are
changed in any setup menu, you are prompted to either save the changes or restore the old
values.

5.3 Navigation
The following image represents the typical functions of the Main Menu navigational buttons.
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FIGURE 52. NAVIGATION

5.4 Main Menu Descriptions
5.4.1 First Main Menu

• The Source 1 and Source 2 buttons move between submenus that monitor aspects to both
power sources:

• Line-to-Line Voltage
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• Frequency

• Source Connected

• Running Time

• Pressing the Home button returns to the First Main Menu display within any of the Source
1, Source 2, or Load submenus.

• The Load button moves through submenus to display information on the load connected
source:

• Voltage Output

• Amps and Frequency

• Power Factor and Output

• The More button advances to the Second Main Menu.

• The Previous Menu button is not active at this level.

5.4.1.1 Source 1 and Source 2 Submenus
Use the push button to the left of the display screen to navigate through the following screens:

• Volts L12 L23 L31:

• The Level 1 control will only read line-to-line voltages.

• The Level 2 control is capable of reading line-to-line and line-to-neutral voltages,
depending on the application.

• Source 1 and Source 2 reads three-phase voltage for three-phase systems and
single-phase voltage for single-phase systems.

• The Level 1 control will only read single-phase voltages for Source 2.

• If the voltage is measured at 10 volts or less, the display reads 0.

• On Level 1 controllers (Source 2), only one voltage will be displayed at L12.

• On Level 1 controllers (Source 1), displays 3-phase voltage for 3-phase systems
or single-phase voltage for single-phase systems.

• Volts L1N L2N L3N:

• Level 2 reads line-to-neutral voltages, level 1 will not

• Numbers do not display if the system has no neutral.

• This screen does not display with Level 1 controllers

• Frequency: Displays the sensed line frequency for Source 1 or Source 2.

• Source 1 (or 2): Displays the position of contactors for either Source 1 or Source 2.

• Run Time Source 1 (2): Displays the total time the transfer switch has been connected to
either Source 1 or Source 2.

5.4.1.2 Load Submenus

NOTICE
This subset is not available on Level 1 Controls and is optional on Level 2 Controls.
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Use the Source 1 and Source 2 push button to the left of the display screen to navigate through
the following screens:

• Volts L12 L23 L31: Line-to-Line Load Voltage Screen

• Volts L1N L2N L3N: Line-to-Neutral Voltage for Load

• Amps L1 L2 L3: Line Currents for Load

• Frequency: Sensed line frequency for Load connected source

• Real Power kW: Real Power of the transfer switch

• Apparent Power KVA: Total Apparent Power of the transfer switch

• Power Factor: Average Power Factor of the transfer switch. This will be displayed as lead
or lag.

• Neutral Current: Neutral Current of the transfer switch.

5.4.2 Second Main Menu
• The Statistic button displays information about either source:

• Run Time

• Average Transfer Time

• Total Number of Transfers

• Total Number of Failures

• Battery and (optional) Charger status

• Control on Time

• The Events button displays the last 50 events or fault codes recorded on the controller.

• The Home button returns to the First Main Menu.

• The Setup button enters the password protected adjustment program:

• Adjust Sensors

• Set Time Delays

• Test and Exercise

• Exercise Exceptions

• Transition Mode Trim

• Load Sequencer Enable

• The More button advances to the Third Main Menu.

• The Previous Menu button returns to the First Main Menu.

5.4.2.1 Events Submenus
The Events program displays information about either source. The controller stores and records
the last fifty events in chronological order, beginning with the most recent event. The date and
time are listed with each event.

* Indicates that the event is currently active.

Use the push button to the left of the display screen to navigate through the screens.
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5.4.2.2 Setup Submenus
The Setup button enters the password-protected adjustment programs to:

• Adjust Sensors

• Set Time Delays

• Test and Exercise

• Exercise Exceptions

• Transition Mode Trim

• Load Sequencer Enable

5.4.2.2.1 Entering the Password Program
Press the Setup button to access the Enter Password menu.

The password is 574.

1. Use the + and - buttons to select a number.

2. Use the right arrow button to move the cursor to the next field.

3. When the password is set, press the right triangle button to enter the Setup program.

5.4.3 Third Main Menu
• The About button displays general information about the transfer switch and controller.

• The System button provides access to data from surrounding devices communicating
through a LonWorks network. If the optional network card is not included with the transfer
switch, the System button is not active.

• The Home button returns to the First Main Menu.

• The Active TD button displays all active time delays.

• The More button returns the display to the First Main Menu.

• The Previous Menu button returns to the Second Main Menu.

5.4.3.1 About Submenus (Prior to Software Version 1.20.250)
The About submenus contain read-only information about the transfer switch and controller.

• Name of Switch: Displays the name of the switch as defined in the Event Handling
Requirement.

• Software Version: Displays the current firmware version of the controller.

• Build Date: Displays the manufacturing date of the controller.

• ATS Configuration: Displays the configuration of the controller. Changes are made by
servicing personnel using the PC service tool.

Data:

• Test Mode

• Util-Gen

• Utility-Utility

• Genset-Genset
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• Unknown

• ATS Type: Displays the mode of operation the control is using. Adjustments can be made
by service personnel using the PC service tool.

Data:

• OT = Open Transition

• BT = Bypass Transition

• Unknown

• ATS Board Level: Displays the ATS board level (1 or 2).

NOTICE
This menu was not included in early versions of software.

• Network Module: This screen indicates if a Network Communications Module is installed
and enabled.

• Hardware Detected + Software Enabled = OK

• Hardware NOT Detected + Software Enabled = Not Installed

• Hardware Detected + Software NOT Enabled = Not Enabled

• Hardware NOT Detected + Software NOT Enabled = Not Available

• Relay Module: This screen indicates if the Relay Module hardware is installed.

Data:

• OK

• Not Installed

• Load Module: This screen indicates if the Load Current Module hardware is installed. This
feature is not available on Level 1 Controllers.

Data:

• OK

• Not Installed

5.4.3.2 About Submenus (Software Version 1.20.250 and Greater)
The About submenus contain read-only information about the transfer switch and controller.

• Name Tag: Displays the name of the switch as defined in the Event Handling
Requirement.

• Software Version: Displays the current firmware version of the controller.

• Bootcode Version: Displays the current bootcode version of the controller.

• Build Date: Displays the manufacturing date of the controller.

• Switch Mechanism: Displays the switch mechanism of the controller.

• ATS Configuration: Displays the configuration of the controller. Changes are made by
servicing personnel using the PC service tool.
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Data:

• Off line

• Util-Gen

• Util-Util

• Gen-Gen

• ATS Type: Displays the mode of operation the control is using. Adjustments can be made
by service personnel using the PC service tool.

Data:

• OT = Open Transition

• BT = Bypass Transition

• ATS Board Level: Displays the ATS board level (1 or 2).

• Network Module: This screen indicates if a Network Communications Module is installed
and enabled.

• Hardware Detected + Software Enabled = OK

• Hardware NOT Detected + Software Enabled = Not Installed

• Hardware Detected + Software NOT Enabled = Not Enabled

• Hardware NOT Detected + Software NOT Enabled = Not Available

• Relay Module: This screen indicates if the Relay Module hardware is installed.

Data:

• OK

• Not Installed

• Load Module: This screen indicates if the Load Current Module hardware is installed. This
feature is not available on Level 1 Controllers.

Data:

• OK

• Not Installed

5.4.3.3 Active TD Submenus (Prior to Software Version 1.12)
• Test in Process: Shows time delay activity, the type of time delay and a countdown. If

there is no active time delays, the message "No Timer Active" is displayed.

NOTICE
Active TD menus were not available in early versions of software.
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5.4.3.4 Active TD Submenus (Software Version 1.12 and Greater)
The Active TD submenus generally show the time delay activity, type of time delay and
countdown. This is not specific to the Test in Process submenu.

• TDNE: Pressing the Active TD menu button shows that TDNE is one of the active time
delays enabled in the control.

• Changeover in: This menu shows a Preferred Source Changeover Timer and remaining
time (Utility-to-Utility and Genset-to-Genset applications only).

• No Timer Active: This message is displayed only if there are no active time delays.

5.4.4 Setup Menu Navigation and Description
5.4.4.1 Setup Group 1

This group allows programming the operational parameters of the switch for Source 1 and
Source 2.

The Sensor submenus are used for setting the:

• Phase Type

• Nominal Type

• Under-voltage Settings

• Over-voltage Settings

• Time Delays

• Frequency Settings

• Imbalance Settings

• Phase Loss

• Phase Rotation

The Sync Check sensor submenus allow programming synchronous conditions for Source 1
and Source 2 that must be met before transferring from one to the other source.

5.4.4.1.1 Sensor 1 and Sensor 2 Submenus (Prior to Software Version 1.12)
When entering numerical values:

Use the + and - buttons to select numerical values or toggle through a list of selections.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.

Use the right-facing arrow button to move the cursor to the next field.

• Sensor 1 and Sensor 2: These submenus are identical, except:

• S1 refers to Source 1

• S2 refers to Source 2
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NOTICE
For 2-wire system, select 1 phase-2 wire.
For a single phase-3 wire system, select 1 phase-3 wire.
For a 3 phase system, select 3 phase.

• S1 or S2 Nominal Voltage: System voltage for Source 1 or Source 2. Enter the system
voltage between 110 and 600 VAC.

NOTICE
Level 1 Controls are Line-to-Line voltages and Level 2 Controls are Line-to-Neutral
voltages.

• S1 or S2 UV Pickup: Under-Voltage sensor pickup for Source 1 or Source 2. Enter a
number between 85 and 100% of the nominal voltage (Default 90%).

• S1 or S2 UV Dropout: Under-Voltage sensor dropout voltage. Enter a number between 75
and 98% of the under-voltage pickup percentage (Default 90%).

• S1 or S2 UV Time Delay: Under-Voltage dropout time delay. Enter a time between 0.0
and 1.0 seconds (Default 0.5 seconds).

• S1 or S2 OV Enable: Over-Voltage sensing enable. Choose Enabled or Disabled (Default
Enabled).

• S1 or S2 OV Pickup: Over-Voltage pickup. This adjusts the over-voltage pickup as a
percentage of the over-voltage dropout. Enter a number between 95 and 99% (Default
95%).

• S1 or S2 OV Dropout: Over-Voltage dropout. Enter a percentage between 105 and 135%
of the nominal voltage (Default 110%).

• S1 or S2 OV Time Delay: Over-Voltage time delay. Enter a range between 0.5 and 120
seconds (Default 3 seconds).

• S1 or S2 Frequency Sensor: Monitors line frequency on A-Phases of both sources
(Default Enabled).

• Nominal Frequency: Enter a frequency between 45 and 65 Hz (Default 60 Hz).

• Frequency Pickup: Enter a percentage between 5 and 20% of the nominal frequency
(Default 10%).

• Frequency Dropout: Enter a percentage between 2 and 5% of the frequency pickup
(Default 1%).

• Frequency Delay: Enter a time between 0.1 and 15.0 seconds (Default 5 seconds).

• S1 or S2 Imbalance Sensor (Level 2 Controllers Only): Detects unbalanced voltages on
3-phase sources (Default Disabled).

• Imbalance Dropout (Level 2 Controllers Only): Enter a percentage between 2 and 10%
(Default 5%).

• Imbalance Delay (Level 2 Controllers Only): Enter a time between 2 and 20 seconds
(Default 5 seconds).

• S1 or S2 Loss of Phase (Level 2 Controllers Only): The loss of single phase sensing can
be enabled or disabled (Default Disabled).
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• Phase Rotation (Level 2 Controllers Only): The phase rotation sensing can be enabled or
disabled (Default Enabled).

5.4.4.1.2 Sensor 1 and Sensor 2 Submenus (Software Version 1.12 and Greater)
When entering numerical values:

Use the + and - buttons to select numerical values or toggle through a list of selections.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.

Use the right-facing arrow button to move the cursor to the next field.

• Sensor 1 and Sensor 2: These submenus are identical, except:

• S1 refers to Source 1

• S2 refers to Source 2

NOTICE
For a single-phase, 2-wire system, select 1 phase-2 wire.
For a single phase-3 wire system, select 1 phase-3 wire.
For a 3 phase system, select 3 phase.

• Delta or Wye Conn (Level 2 Controllers Only): Delta or Wye configuration. This menu is
only displayed with Level 2 controllers. Chose Delta or Wye.

• S1 or S2 Nominal Voltage: System voltage for Source 1 or Source 2. Enter the system
voltage between 110 and 600 VAC.

NOTICE
Level 1 Controls are Line-to-Line voltages and Level 2 Controls are Line-to-Neutral
voltages.

• S1 or S2 UV Pickup: Under-Voltage sensor pickup for Source 1 or Source 2. Enter a
number between 85 and 100% of the nominal voltage (Default 90%).

• S1 or S2 UV Dropout: Under-Voltage sensor dropout voltage. Enter a number between 75
and 98% of the under-voltage pickup percentage (Default 90%).

• S1 or S2 UV Time Delay: Under-Voltage dropout time delay. Enter a time between 0.0
and 4.0 seconds (Default 0.5 seconds).

• S1 or S2 OV Enable: Over-Voltage sensing enable. Choose Enabled or Disabled (Default
Enabled).

• S1 or S2 OV Pickup: Over-Voltage pickup. This adjusts the over-voltage pickup as a
percentage of the over-voltage dropout. Enter a number between 95 and 99% (Default
95%).

• S1 or S2 OV Dropout: Over-Voltage dropout. Enter a percentage between 105 and 135%
of the nominal voltage (Default 110%).

• S1 or S2 OV Time Delay: Over-Voltage time delay. Enter a range between 0 and 120
seconds (Default 3 seconds).
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• S1 or S2 Frequency Sensor: Monitors line frequency on A-Phases of both sources
(Default Enabled).

• Nominal Frequency: Enter a frequency between 45 and 65 Hz (Default 60 Hz).

• Frequency Pickup: Enter a percentage between 5 and 20% of the nominal frequency
(Default 10%).

• Frequency Dropout: Enter a percentage between 1 and 5% of the frequency pickup
(Default 1%).

• Frequency Delay: Enter a time between 0.1 and 15.0 seconds (Default 5 seconds).

• S1 or S2 Imbalance Sensor (Level 2 Controllers Only): Detects unbalanced voltages on
3-phase sources (Default Disabled).

• Imbalance Dropout (Level 2 Controllers Only): Enter a percentage between 2 and 10%
(Default 4%).

• Imbalance Delay (Level 2 Controllers Only): Enter a time between 2 and 20 seconds
(Default 5 seconds).

• S1 or S2 Loss of Phase (Level 2 Controllers Only): The loss of single phase sensing can
be enabled or disabled (Default Disabled).

• Phase Rotation (Level 2 Controllers Only): The phase rotation sensing can be enabled or
disabled (Default Enabled).

5.4.4.2 Setup Group 2
The Time Delay submenus allow programming time for the:

• Engine Start

• Power Source 1 to Source 2

• Power Source 2 to Source 1

• Engine Cool-down

• Programmed Transition

• Elevator Pre-Transfer

• Generator set-to-Generator set Engine Controls

Test submenus allow programming the front panel test switch to test the source with or without
load. If the configuration is genset-to-genset, Source 1 or Source 2 is selectable.

Exerciser submenus allows programming an exercise routine for Power Source 2 and are
available only on utility-to-genset controls. The number of exercise programs that can be set is
dependent upon the software version installed and the type of control. Exerciser submenus also
allow for adding and deleting exercise exceptions. Up to 8 routines and exceptions can be
programmed using the PC service tool.

5.4.4.2.1 Time Delay Submenus (Prior to Software Version 1.12)
When entering numerical values:

Use the + and - buttons to select numerical values or toggle through a list of selections.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.
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Use the right-facing arrow button to move the cursor to the next field.

• TDNE: In a Normal to Emergency transfer this function allows Source 2 to stabilize before
the load is applied. Enter a time from 0 to 120 seconds (Default 10 seconds).

• TDEN: In an Emergency to Normal transfer this allows Source 1 to stabilize before
retransfer. Enter a time from 0 to 30 minutes (Default 10 minutes).

• TDESa: Sets the time delay for Engine Start on generator set (a) used in utility-generator
and generator-generator mode. Prevents nuisance generator set starting during brief
power interruptions. This menu does not appear in utility-to-utility installations. Enter a
range from 0 to 120 seconds (Default 3.0 seconds).

• TDECa: Sets the time delay for Engine Cool-down following a retransfer. This menu does
not appear in utility-to-utility installations. Enter a time from 0 to 30 minutes (Default 10
minutes).

• TDPT: Sets the time delay for programmed transition, a setting of 0.0 disables the
program. Enter a time from 0 to 60 seconds (Default 0 seconds).

• TDEL: Sets the time delay to wait for an elevator pre-transfer signal. Enter a time from 0 to
60 seconds (Default 0 seconds).

• TDESb (Level 2 Controllers Only): Sets the Engine Start time delay for generator set (b).
Enter a time from 0 to 120 seconds (Default 3 seconds).

• TDECb (Level 2 Controllers Only): Sets the time delay for Engine Cool-down to begin.
Enter a time of 0 to 30 minutes (Default 10 minutes).

• Changeover Enable (Level 2 Controllers Only):Changeover Enabled/Disabled. Select
Enabled or Disabled.

• Changeover Delay (Level 2 Controllers Only): If Changeover Enabled is enabled, this
menu sets the amount of time a single generator can be run before switching to the other
generator. Enter a time from 1 to 336.0 hours (Default 24 hours).

5.4.4.2.2 Time Delay Submenus (Software Version 1.12 and Greater)
When entering numerical values:

Use the + and - buttons to select numerical values or toggle through a list of selections.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.

Use the right-facing arrow button to move the cursor to the next field.

NOTICE
TDNE, TDESa, TDESb, TDEL and TDPT values up to 20 seconds are adjustable in 1
second increments. Values over 20 seconds are adjustable in 5 second increments.

NOTICE
For long engine start time delays (over 15 seconds) a remote battery source should be
used.

• TDNE: In a Normal to Emergency transfer this function allows Source 2 to stabilize before
the load is applied. Enter a time from 0 to 120 seconds (Default 10 seconds).
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• TDEN: In an Emergency to Normal transfer this allows Source 1 to stabilize before
retransfer. Enter a time from 0 to 30 minutes (Default 10 minutes).

• TDESa: Sets the time delay for Engine Start on generator set (a) used in utility-generator
and generator-generator mode. Prevents nuisance generator set starting during brief
power interruptions. This menu does not appear in utility-to-utility installations. Enter a
range from 0 to 120 seconds (Default 3.0 seconds).

• TDECa: Sets the time delay for Engine Cool-down following a retransfer. This menu does
not appear in utility-to-utility installations. Enter a time from 0 to 30 minutes (Default 10
minutes).

• TDPT: Sets the time delay for programmed transition, a setting of 0.0 disables the
program. Enter a time from 0 to 60 seconds (Default 0 seconds).

• TDEL: Sets the time delay to wait for an elevator pre-transfer signal. Enter a time from 0 to
60 seconds (Default 0 seconds).

• TDESb (Level 2 Controllers only, set as gen-to-gen): Sets the Engine Start time delay for
generator set (b). Enter a time from 0 to 120 seconds (Default 3 seconds).

• TDECb (Level 2 Controllers only, set as gen-to-gen): Sets the time delay for Engine Cool-
down to begin. Enter a time of 0 to 30 minutes (Default 10 minutes).

• Changeover Enable (Level 2 Controllers only, set as gen-to-gen):Changeover
Enabled/Disabled. Select Enabled or Disabled.

• Changeover Delay (Level 2 Controllers only, set as gen-to-gen): If Changeover Enabled is
enabled, this menu sets the amount of time a single generator can be run before switching
to the other generator. Enter a time from 1 to 336.0 hours (Default 24 hours).

5.4.4.2.3 Test Submenus
The following menu is used only in Utility-to-Genset applications

• With/Without Load: Allows an operator to automatically test the transfer switch, generator
and power system.

• Sets the function of the Test Switch on the front panel (Default Test with Load).

The following menu is used only in Genset-to-Genset and Utility-to-Utility applications

• Source 1/Source 2: Allows for the selection of the preferred source (Default Source 1,
gen-to-gen and utility-to-utility only).

5.4.4.2.4 Exerciser Submenus (Software Versions Prior to 1.5.190)
These submenus are available only in Utility-to-Genset applications.

Only one program is available for Level 1 controllers.

• Exercise Enable: Enables or disables all the functions of exercising the generators(s).

• Next Exercise: Displays the time remaining until the next exercise cycle. This display is
readable only when the exerciser is Enabled (may not be displayed in software version
1.0).

• Program 1: This screen allows disabling Exercise Program 1 only.

• Start Day 1: The first four programming submenus for the exercise cycle. Sets the day an
exercise cycle will occur. Select a day between Sunday (0) and Saturday (6).
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• Start Time 1: Sets a time for the exercise cycle to begin. Enter a time within a 24 hour
period: hh=0 - 23, mm = 0-59.

• Duration 1: Sets the length of time the exercise cycle will run. Enter a time within a 24
hour period: hh=0 - 23, mm = 0-59.

• Program 1 Repeat: Sets an interval the exercise cycle will repeat. Enter a cycle between 0
and 52 weeks. Typical values are 1 or 2.

• Exercise 1: Enables or disables exercising the generator(s) with or without a load.

Level 2 controllers allow for two exercise programs to be set up from the Setup menu screen.
Six additional programs and eight exceptions can be setup using the PC service tool.

• Program 2 (Level 2 Controllers Only): This screen allows disabling Exercise Program 2
only.

• Start Day 2 (Level 2 Controllers Only): Sets the day of the second exercise cycle. Enter a
day between Sunday (0) and Saturday (6).

• Start Time 2 (Level 2 Controllers Only): Sets the time the second exercise cycle will begin.
Enter a time within a 24 hour period: hh=0-23, mm=0-59.

• Duration 2 (Level 2 Controllers Only): Sets a time limit the second exercise cycle will run.
Enter a time within a 24 hour period: hh=0-23, mm=0-59.

• Program 2 Repeat (Level 2 Controllers Only): Sets an interval the second exercise cycle
will repeat. Enter a range from 0-52 weeks. Typical values are 1 or 2.

• Exercise 2 (Level 2 Controllers Only): Enables or disables the second exercise program to
run the generator(s) with or without load.

5.4.4.2.5 Exerciser Submenus (Software Versions 1.5.190 and Greater)
These submenus are available only in Utility-to-Genset applications.

Only one program is available for Level 1 controllers.

• Exercise Feature: Enables or disables all the functions of exercising the generators(s).

NOTICE
Instead of "Exercise Feature", this menu is titled "Exercise Enable" in some early
versions of software. This menu is no longer included with current software.

• Next Exercise In: Displays the time remaining until the next exercise cycle. If no exercises
are enabled, the message "No Next Exercise" is displayed.

• Exercise 1 Enable: This screen allows disabling Exercise 1 only (Default Disabled).

• Exercise 1 Start: The first four programming submenus for the exercise cycle. Sets the
day an exercise cycle will occur. Select a day between Sunday (0) and Saturday (6).
(Default Sunday)

• Exercise 1 Start: Sets a time for the exercise cycle to begin. Enter a time within a 24 hour
period: hh=0 - 23, mm = 0-59. (Default 00:00)

• Exercise 1 Duration: Sets the length of time the exercise cycle will run. Enter a time
within a 24 hour period: hh=0 - 23, mm = 0-59. (Default 00:00)

• Exercise 1 Repeat: Sets an interval the exercise cycle will repeat. Enter a cycle between 0
and 52 weeks. Typical values are 1 or 2. (Default 0 Weeks)
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• Exercise 1: Enables or disables the first exercise program to run the generator(s) with or
without a load. (Default Without Load)

Level 2 controllers allow for two exercise programs to be set up from the Setup menu screen.
Six additional programs and eight exceptions can be setup using the PC service tool.

• Exercise 2 Enable (Level 2 Controllers Only): This screen allows disabling Exercise
Program 2 only. (Default Disabled)

• Exercise 2 Start (Level 2 Controllers Only): Sets the day of the second exercise cycle.
Enter a day between Sunday (0) and Saturday (6). (Default Sunday)

• Exercise 2 Start (Level 2 Controllers Only): Sets the time the second exercise cycle will
begin. Enter a time within a 24 hour period: hh=0-23, mm=0-59. (Default 00:00)

• Exercise 2 Duration (Level 2 Controllers Only): Sets a time limit the second exercise
cycle will run. Enter a time within a 24 hour period: hh=0-23, mm=0-59. (Default 00:00)

• Exercise 2 Repeat (Level 2 Controllers Only): Sets an interval the second exercise cycle
will repeat. Enter a range from 0-52 weeks. Typical values are 1 or 2. (Default 0 Weeks)

• Exercise 2 (Level 2 Controllers Only): Enables or disables the second exercise program to
run the generator(s) with or without load. (Default Without Load)

5.4.4.2.6 Exerciser Exceptions Submenus (Software Versions 1.5.190 and Greater)
These submenus are available only in Utility-to-Genset applications.

Level 2 Controllers allow for adding and deleting exceptions to the two exercise programs set up
from the Setup menu screen.

• Exceptions Active: Indicates the number of active exercise exceptions. If there are no
active exceptions, the message "No Exceptions Active" is displayed.

• Cancel Active Excpts: This screen allows cancelling all exceptions (Default Normal).

• Exception 1: This screen allows enabling/disabling Exception 1 only (Default Disabled).

• Excpt 1 Start Date: Sets the month and day for Exception 1. Enter a starting date that the
exerciser will not run: mo = 1-12, dy = 1-31.

• Excpt1 Start Time: Sets a time of day for Exception 1. Enter a starting time of day that the
exerciser will not run: hr = 0-23, nm = 0-59.

• Except 1 Duration: Sets the time period that Exception 1 will override an exercise. Enter a
time: dy = 1-31, hr = 2-23, mn = 0-59.

• Exception 1 Repeat: This screen allows enabling/disabling Exception 1 repeating (Default
Disabled).

• Exception 2 (Level 2 Controllers Only): This screen allows enabling/disabling Exception 2
only (Default Disabled).

• Exception 2 Start Date (Level 2 Controllers Only): Sets the month and day for Exception
2. Enter a starting date that the exercise will not run: mo = 1-12, dy = 1-31.

• Excpt 2 Start Time (Level 2 Controllers Only): Sets a time of day for Exception 2. Enter a
time of day that the exercise will not run: hh=0-23, mm=0-59. (Default 00:00)

• Except 2 Duration (Level 2 Controllers Only): Sets the time period that Exception 2 will
override an exercise. Enter a time: dy = 1-31, hr = 0-23, mn = 0-59.
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• Exception 2 Repeat (Level 2 Controllers Only): This screen allows enabling/disabling
Exception 2 repeating (Default Disabled).

5.4.4.2.7 Exerciser Submenus (Software Versions 1.12-1.13.244)
These submenus are available only in Utility-to-Genset applications.

Only one program is available for Level 1 controllers.

NOTICE
Level 2 controllers allow for two exercise programs to be set up from the Setup menu
screen.

• Exercise Feature: Enables or disables all the functions of exercising the generators(s).

NOTICE
Instead of "Exercise Feature", this menu is titled "Exercise Enable" in some early
versions of software. This menu is no longer included with current software.

• Next Exercise In: Displays the time remaining until the next exercise cycle. If no exercises
are enabled, the message "No Next Exercise" is displayed.

• Exercise 1 Enable: This screen allows disabling Exercise 1 only (Default Disabled).

• Exercise 1 Start: The first four programming submenus for the exercise cycle. Sets the
day an exercise cycle will occur. Select a day between Sunday (0) and Saturday (6).
(Default Sunday)

• Exercise 1 Start: Sets a time for the exercise cycle to begin. Enter a time within a 24 hour
period: hh=0 - 23, mm = 0-59. (Default 00:00)

• Exercise 1 Duration: Sets the length of time the exercise cycle will run. Enter a time
within a 24 hour period: hh=0 - 23, mm = 0-59. (Default 00:00)

• Exercise 1 Repeat: Sets an interval the exercise cycle will repeat. Enter a cycle between 0
and 52 weeks. Typical values are 1 or 2. (Default 0 Weeks)

NOTICE
0 = exercise one time only
1 = exercise once a week
2 = exercise every other week

• Exercise 1: Enables or disables the first exercise program to run the generator(s) with or
without a load. (Default Without Load)

Level 2 controllers allow for two exercise programs to be set up from the Setup menu screen.
Six additional programs and eight exceptions can be setup using the PC service tool.

• Exercise 2 Enable (Level 2 Controllers Only): This screen allows disabling Exercise
Program 2 only. (Default Disabled)

• Exercise 2 Start (Level 2 Controllers Only): Sets the day of the second exercise cycle.
Enter a day between Sunday (0) and Saturday (6). (Default Sunday)
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• Exercise 2 Start (Level 2 Controllers Only): Sets the time the second exercise cycle will
begin. Enter a time within a 24 hour period: hh=0-23, mm=0-59. (Default 00:00)

• Exercise 2 Duration (Level 2 Controllers Only): Sets a time limit the second exercise
cycle will run. Enter a time within a 24 hour period: hh=0-23, mm=0-59. (Default 00:00)

• Exercise 2 Repeat (Level 2 Controllers Only): Sets an interval the second exercise cycle
will repeat. Enter a range from 0-52 weeks. Typical values are 1 or 2. (Default 0 Weeks)

NOTICE
0 = exercise one time only
1 = exercise once a week
2 = exercise every other week

• Exercise 2 (Level 2 Controllers Only): Enables or disables the second exercise program to
run the generator(s) with or without load. (Default Without Load)

5.4.4.2.8 Exerciser Exceptions Submenus (Software Versions 1.13.244-1.5.190)
These submenus are available only in Utility-to-Genset applications.

Level 1 Controllers allow for setting two exceptions and Level 2 Controllers allow for setting
exceptions to the eight exercise programs setup from the digital display screen.

• Exception Remaining: Indicates the time remaining for the exception of the longest
duration. If there are no active exceptions, the message "No Excepts Active" is displayed
on the first line.

• Cancel Active Excpts: This screen allows cancelling all exceptions (Default Normal).

• View/Edit Exception: This screen allows for selecting an Exception and displaying its
status. Enter a number between 1 and 8 (Default 1). If a password is not entered:

• Only the View/Edit Exercise and View/Edit Exception menus can be modified.

• When the View/Edit Exercise or View/Edit Exception menus are modified, the Save
Changes/Cancel Changes submenu is displayed upon exiting the Exercise
submenus.

NOTICE
The number selected here must match the Exercise number selected in the
"View/Edit Exercise" menu.

• Exception #: This menu is used to enable/disable the Exception selected in the previous
menu (Default Disabled)

• Execpt 1 Start Date: Sets the month and day for Exception 1. Enter a starting date that
the exercise will not run: mo = 1-12, dy = 1-31.

• Excpt 1 Start Time: Sets a time of day for Exception 1. Enter a starting time of day that
the exercise will not run: hr = 0-23, mn = 0-59.

• Except # Duration: Sets the time period that the exception will override the same
numbered exercise. Enter a time: days = 1-31, hr = 0-23, mn = 0-59.

• Exception # Repeat: This menu allows for enabling/disabling repeating the Exception
(Default Disabled).
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5.4.4.3 Setup Group 3
The Mode submenu allows programming the type of transition the switch uses.

The Clock submenus program the time and date, as well as daylight savings time.

The Sequencer submenu displays the Load Sequencer software feature, available only with
LonWorks Network Communication Module. This program allows the user to send a
predetermined sequence of event announcements in a timed, sequential order to turn the load
off and on.

5.4.4.3.1 Mode Submenu (Prior to Software Version 1.20.250)
Transfer Mode: The transfer mode is preset and cannot be changed.

5.4.4.3.2 Mode Submenu (Software Version 1.20.250 and Greater)
• Transfer Mode:

• Program Transition

• Open Sync Check

NOTICE
Available settings vary from genset to genset.

5.4.4.3.3 Clock Submenus
The Clock submenus allow the user to set the actual date and time, as well as select the
Daylight Saving Time option.

• Date: Sets the actual day and date. Enter a month between Jan (1) and Dec (12), a date
between 1 and 31 and a year between 1 and 9999.

• Time: Sets the actual time of day. Enter the actual time within a 24 hour period: hh = 1-23,
mm = 0-59, ss = 0-59.

• Daylight Saving: Activates the Daylight Savings time option. Selecting Enabled
automatically updates the clock +/- one hour on the appropriate days (Default Disabled).

NOTICE
The Daylight Savings Time program is set for North America. If you are anywhere
outside of North America, the time should be changed manually.

• The first Sunday in April - moves the time forward one hour.

• The last Sunday in October - moves the time back one hour.

5.4.4.3.4 Sequencer Submenus
Sequencer is available only with the optional Network Communication Module. The module
must be installed and enabled with the PC service tool before these screens are displayed.

• Load Sequencer: When enabled, allows event announcements to be sent to the transfer
switch.

• Sequence Activation: Sets activation for certain operational modes. Choose Transfer, Re-
transfer or All.
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• Sequence Length: The control can activate a maximum of 8 relay output signals. Enter
the number of relay output signals desired to activate: 1 through 8.

• Output 1 Time Delay: When Load Sequencer is triggered, the controller deactivates all
remote relay output signals. Starting with Relay 1, the controller counts down the specified
time delay, the activates Relay 1. Enter a time from 0 to 60 seconds.

The process repeats until all relay signals have been sequenced. The maximum time delay
for all 8 signals is 8 minutes.

NOTICE
Menus continue through Output 8, depending on the number of Sequence Lengths
specified.

5.4.4.4 Changing Setup Parameters (Software Prior to Version 1.12)
Pressing the 1 phase-2 wire button in any submenu causes a cursor to appear in the location of
the editable field. In most cases, there is only one field to edit.

Use the + and - buttons to select numerical values or to toggle through a list of selections.

Default values are shown in parenthesis.

Use the right-facing arrow button to move the cursor to the next field.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.

If changes are made, press the right-facing arrow button to enter the new value and return to
the previous menu.

Changing any data within the Setup submenus will invoke a Save/Restore screen when exiting
the Setup submenu groups.

If the Previous Menu button is pressed during an editing session, the data will not be changed.

If the Home button is pressed during an editing session, the Save/Restore screen is invoked.

5.4.4.5 Changing Setup Parameters (Software Version 1.12 and Greater)
Pressing the 1 phase-2 wire button in any submenu causes a cursor to appear in the location of
the editable field. In most cases, there is only one field to edit.

Use the + and - buttons to select numerical values or to toggle through a list of selections.

Default values are shown in parenthesis.

Use the right-facing arrow button to move the cursor to the next field.

When entering numerical values, the - button lowers the value to its lowest range, then begins
again at the top end of the range. The + button increases the value to its highest range, then
begins again at the low end of the range.

If changes are made, press the right-facing arrow button to enter the new value and return to
the previous menu.

Changing any data within the Setup submenus will invoke a SAVE CHANGES/CANCEL
CHANGES screen when exiting the Setup submenu groups.
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If the PREVIOUS MENU button is pressed during an editing session, the data will not be
changed.

If the Home button is pressed during an editing session, the SAVE CHANGES/CANCEL
CHANGES screen is invoked.
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6 Wiring Considerations for Closed
Transition Switches

6.1 Wiring Considerations for Closed Transition
Transfer Switches
There are two functions that should be used with closed transition transfer switches: The
transfer and re-transfer inhibit functions should be used to prevent two switches from
transferring at the same time and the fail to disconnect output of the relay signal module should
be wired to the shunt trip of one of the breakers feeding the ATS to prevent extended paralleling
of the two sources.

6.2 Re-transfer and transfer inhibit functions
In applications with more than one closed transition ATS, the transfer and re-transfer inhibit
functions should be used to prevent multiple transfer switches from transferring at the same
time. For example to prevent two switches from re-transferring from the genset to the utility at
the same time wire the normally closed contact that indicates the first ATS is connected to the
normal source into the retransfer inhibit input of the transfer switch that is intended to transfer
second. Ground the common aux contact on the first switch so that the re-transfer inhibit input
on the second switch is grounded when the first transfer switch is not connected to the normal
source. This will inhibit the second switch from beginning its retransfer sequence (including all
time delays) until after the first transfer switch has transferred back to the normal source. A
similar wiring scheme can be used when transferring to the emergency source so that only one
switch transfers at a time. Switch position indicators are available on the relay signal module
which is included with all Cummins closed transition ATSmodels. Figure 53 and Figure 54
illustrate how this can be done with all of Cummins’ closed transition transfer switch models.
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FIGURE 53. BTPC 1600-3000, CHPC
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FIGURE 54. BTPC 125-1200, 4000, OTPC 1000-4000

6.3 Fail to disconnect
The Fail to Disconnect relay is active when the transfer switch remains connected to both
sources for more than 100 msec during a closed transition transfer. It should be wired to the
shunt trip of the breaker feeding the ATS on either the normal or the emergency side. The fail to
disconnect relay is located on the relay signal module. See Figure 55.
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FIGURE 55. BREAKER SHUNT TRIP
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7 Troubleshooting

7.1 Control Module LED Indicators and Switch
The digital module located on the inside of the switch enclosure door contains ten LED
indicators. The indicators provide some information about the current control status. These
indicators may be helpful in troubleshooting the transfer switch when the Digital Display is not
available.

FIGURE 56. LED LOCATION ON DIGITAL MODULE (SHOWN ON THE 40 TO 125 AMP SWITCH)

TABLE 3. DIGITAL MODULE LED INDICATORS

Indicator Definition

Status Blinks at 1/2 Hz rate when the controller has power and the program is running without
error. This indicator flashes the event code of an active event until the event is
acknowledged with the Reset switch on the front panel. This indicator is sometimes
referred to as the heart beat because it blinks constantly when the controller does not
have an active event.

S1 Available Lights when Power Source 1 has acceptable voltage and frequency limits. This
indicator lights when the Source 1 Available indicator on the control panel lights.
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Indicator Definition

S2 Available Lights when Power Source 2 has acceptable voltage and frequency limits. This
indicator lights when the Source 2 Available indicator on the control panel lights.

Start A/TDES-A 1. Lights constantly when the control has commanded Source 2 to start
2. Blinks at 1/2 Hz rate during the time delay to engine start (TDESa)

Start B/TDES-B This indicator is only used for genset-to-genset applications when Source 1 is a
generator not a utility.

1. Lights constantly when the control has commanded Source 1 to start
2. Blinks at 1/2 Hz rate during the time delay to engine start (TDESb)

Retransfer/TDEN 1. Lights when the control energizes the Retransfer relay
2. Blinks at 1/2 Hz rate during the time delay to retransfer (TDEN)

Transfer/TDNE 1. Lights when the control energizes the Transfer relay
2. Blinks at 1/2 Hz rate during the time delay to transfer (TDNE)

Sync-Check Blinks at 1-second rate when the in-phase sensor is active (maximum of 120 seconds).

TDPT Time Delay Programmed Transition
Blinks at 1/2 Hz rate during the programmed transition time delay

Exerciser Enabled Lights when the Exerciser clock is enabled and blinks during an exercise period. The
small switch next to the indicator enables and disables the exerciser. The operator can
also enable and disable the exerciser from the Digital Display when it is available.

7.2 Fault Flash-Out
The control flashes an active fault code on the Digital Module Status indicator until it is
acknowledged with the Reset switch on the front panel. The control flashes each digit of the
fault code with a pause between digits and a longer pause between repetitions.

The control moves acknowledged events to the event history file. This file can hold a maximum
of 50 fault and non-fault events. The digital display and the PC Service Tool can read the
contents of the Event history file.

7.3 Exerciser Enable/Disable Switch
The Exerciser Enable/Disable switch enables the control to exercise the genset during future
scheduled exercise periods and lights the Exerciser Enabled indicator or disables the scheduled
exercise period and turns the indicator off. This button is used by service personnel to disable
unexpected transfers while servicing the switch.

7.4 Troubleshooting Transfer Switch With the Digital
Display
The Digital Display shows two types of events: fault events and non-fault events. The last 50
events, both fault and non-fault events, can be viewed with the Digital Display. You can also
read all events in the event history file by using the PC Service Tool.
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7.4.1 Fault Events
Fault events should be considered alarms for the transfer switch operator. They indicate that the
transfer switch is not operating correctly.

7.4.1.1 Fault Codes and Messages
The following table lists the fault codes and fault message, and gives corrective actions for each
fault code.

TABLE 4. FAULT CODES AND MESSAGES

343 Controller Checksum Error

441 Low Controller Battery

1113 ATS Fail to Close: Transfer

1114 ATS Fail to Close: Retransfer

597 Battery Charger Malfunction

477* Network Battery Low

1468 Network Communications Error

* This fault code only applies to older transfer switches that included an Network Communications Module (NCM) with
batteries.

The controller displays the fault message on the Digital Display and flashes the asterisk
indicator. You must press the Reset button on the control panel to acknowledge a fault and
clear the display.

7.4.1.2 Troubleshooting Fault Codes

TABLE 5. TROUBLESHOOTING

WARNING
Some ATS service procedures present hazards that can result in severe personal injury or death. Only
qualified service personnel with knowledge of electricity and machinery hazards should perform service.
See Safety Precautions.

CONTROLLER CHECKSUM ERROR (343)
The checksum of the Flash EPROM does not match the checksum stored in the controller

Corrective Action:
1. Reset the control by removing power.
2. Remove and re-install Digital Module batteries.
3. Contact Cummins/Onan Service if checksum error is repeated on power up.
4. Reset real-time clock.

LOW CONTROLLER BATTERY (441)
Low Lithium battery voltage

Corrective Action:

1. Replace Digital Module batteries.
2. Press the Reset button on the front panel.
3. Reset real-time clock.
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7.5 Fault Event Definitions
7.5.1 Controller Checksum Error

The controller checks the Flash EPROM checksum after each microprocessor reset. The
checksum is stored in nonvolatile EEPROM. If a checksum error fault occurs, the controller still
attempts a normal boot-up sequence.

The controller Fault Flash-out subsystem flashes this fault on the Status indicator until the fault
is acknowledged (reset). Reset the control by removing power (including the batteries). If
checksum error is repeated on power up, replace the Digital Module.

7.5.2 Low Controller Battery
The controller monitors the voltage of the Lithium batteries that supply power to the controller. If
the battery voltage drops to 5 VDC, the controller sets the fault status to active.

The controller Fault Flash-out subsystem flashes this fault until the fault is acknowledged
(reset).

7.5.3 ATS Fail to Close: Transfer
The controller first verifies that the transfer switch moved from Source 1 to Neutral within the
time limit defined in the Fail to Close Time Delay. The controller also verifies that the transfer
switch moved from Neutral to Source 2 within the time limit defined in the Fail to Close Time
Delay.

If the Fail to Close time limit is exceeded, the controller changes the fault status to active. The
fault remains active until the Reset button is pressed.

7.5.4 ATS Fail to Close: Re-Transfer
The controller first verifies that the transfer switch moved from Source 2 to Neutral within the
time limit defined in the Fail to Close Time Delay. The controller also verifies that the transfer
switch moved from Neutral to Source 1 within the time limit defined in the Fail to Close Time
Delay.

If the Fail to Close time limit is exceeded, the controller changes the fault status to active. The
fault remains active until the Reset button is pressed.

7.5.5 Battery Charger Malfunction
The controller monitors the status of the optional battery charger. If the Battery Charger Fault
input is active, this event is active.

The controller Fault Flash-out subsystem flashes this fault until the fault is acknowledged
(reset).

7.5.6 Network Battery Low
This event is detected by the optional Network Communications Module (NCM) and is
communicated to the controller. If the battery voltage drops, the controller sets the fault status to
active.

The controller Fault Flash-out subsystem flashes this fault on the Status indicator until the fault
is acknowledged (reset).
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7.5.7 Network Communications Error
This event is detected by the Network Communications Module (NCM) and is communicated to
the transfer switch controller. This indicates that the device is no longer communicating with
other devices on the network.

The controller Fault Flash-out subsystem flashes this fault until the fault is acknowledged
(reset).

7.6 15/12-Amp Battery Charger Troubleshooting and
Faults
The 15/12-amp battery charger includes one set of Form-B alarm contacts (corresponding to the
status LED on the control panel). When red, this LED indicates a fault condition. The control
panel also displays fault codes.

When a fault occurs, the red fault LED lights and a brief description of the fault and the numeric
fault code is displayed on the digital display. To correct the fault, find the fault code number and
take the suggested corrective actions. If the problem persists, call an authorized Cummins
Power Generation distributor for help.

7.6.1 Clearing Faults
Most displayed faults are cleared by removing the fault. However, faults 379 - OVER CURR,
442 - HIGH BATT VOLT, and 9115 - BATT FAIL can only be cleared by cycling completely
through the Setup menus or by powering down the charger after the fault is corrected. (More
information on Setup menus is included in the Battery Charger Operator's Manual.)

7.6.2 Fault Alarm Output Connector
The battery charger includes a fault output relay that is activated (contacts close) when faults
occur. The contacts are rated at 2 amps/30 VDC. This feature can be used by wiring a fault
indicator to the fault alarm output connector located on the front of the battery charger. A 2-pin
plug connector (323-1678-02) is shipped with the 15/12-amp transfer switch battery charger.

FIGURE 57. 15/12-AMP CHARGER CONTROL PANEL
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7.7 Code 101 – Source 1 Connected (Event)
Logic:

Source 1 is connected to the transfer switch.

Description:

This event is active whenever the Source 1 position input is active. There is an associated LED
output on the front panel, a relay output on the Relay Module, and a Digital Display screen that
also indicate Source 1 is connected.

Possible Cause:

Source 1 limit switch feedback indicates switch position closed.

Diagnosis and Repair:

No further action required.

7.8 Code 102 – Source 1 Available (Event)
Logic:

Source 1 has reached the specified voltage and frequency targets.

Description:

This event is active whenever the Source 1 sensors (over/under voltage, over/under frequency,
phase rotation, loss of phase, voltage imbalance) indicate that Source 1 is within acceptable
limits. There is an associated LED output on the front panel and a relay output on the Relay
Module.

Possible Causes:

1. Voltage feedback is within specification of the voltage select.

a. Level 1, nominal voltage is line-to-line.

b. Level 2, nominal voltage is line-to-neutral.

2. Frequency feedback is within specification of the frequency select.

Diagnosis and Repair:

No further action required.

7.9 Code 103 – Source 2 Connected (Event)
Logic:

Source 2 is connected to the transfer switch.
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Description:

This event is active whenever the Source 2 position input is active. There is an associated LED
output on the front panel, a relay output on the Relay Module, and a Digital Display screen that
also indicate Source 2 is connected.

Possible Cause:

Source 2 limit switch feedback indicates switch position closed.

Diagnosis and Repair:

No further action required.

7.10 Code 104 – Source 2 Available (Event)
Logic:

Source 2 has reached the specified voltage and frequency targets.

Description:

This event is active whenever the Source 2 sensors (over/under voltage, over/under frequency,
phase rotation, loss of phase, voltage imbalance) indicate that Source 2 is within acceptable
limits. There is an associated LED output on the front panel and a relay output on the Relay
Module.

Possible Causes:

1. Voltage feedback is within specification of the voltage select.

a. Level 1, nominal voltage is line-to-line.

b. Level 2, nominal voltage is line-to-neutral.

2. Frequency feedback is within specification of the frequency select.

Diagnosis and Repair

No further action required.

7.11 Code 105 – Emergency Start A (Event)
Logic:

Source A has received a start command from the transfer switch.

Description:

This event is active whenever the controller requires the Source 2 genset to start and reach
rated speed — otherwise known as an emergency start. There is also a discrete output called
Emergency Start A. Conditions which may prompt an emergency start are loss of nominal
voltage or frequency of Source B, a test in progress with Source A as preferred source, or
exercise transfer switch with Source A as the preferred source.
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Possible Causes:

1. Loss of nominal voltage or frequency of Source B.

2. Test in progress with Source A as preferred source.

3. Exercise transfer switch with Source A as preferred source.

Diagnosis and Repair:

No further action required.

7.12 Code 106 – Test Start A (Event)
Logic:

Source A has received a test start command from the control or the network.

Description:

This event is active whenever the controller performs a Test sequence. The controller also
activates the Emergency Start A output in order for the generator to interpret that a
Test/Exercise start is called for. The genset will not start if only the Test Start A event is active.

The test input may be sent from front panel, service tool, or network.

Possible Causes:

1. Test input sent from front panel or service tool.

2. Test input sent from network.

Diagnosis and Repair:

No further action required.

7.13 Code 107 – Emergency Start B (Event)
Logic:

Source B has received a start command from the transfer switch.

Description:

NOTICE
Only applicable in genset-to-genset configuration. Generator B is Source 1.

This event is active whenever the controller requires the Source 1 genset to start and reach
rated speed — otherwise known as an emergency start. There is also a discrete output called
Emergency Start B. Conditions which may prompt an emergency start are loss of nominal
voltage or frequency of Source A, a test in progress with Source B as preferred source, or
exercise transfer switch with Source B as the preferred source.

Possible Causes:

1. Loss of nominal voltage and frequency of Source A.
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2. Test in progress with Source B as preferred source.

3. Exercise transfer switch with Source B as preferred source.

Diagnosis and Repair

No further action required.

7.14 Code 108 – Test Start B (Event)
Logic:

Source B has received a test start command from the control or the network.

Description:

NOTICE
Only applicable in genset-to-genset configuration. Generator B is Source 1.

This event is active whenever the controller performs a Test sequence. The controller also
activates the Emergency Start B output in order for the generator to interpret that a
Test/Exercise start is called for. The genset will not start if only the Test Start B event is active.

The test input may be sent from front panel, service tool, or network

Possible Causes:

1. Test input sent from front panel or service tool.

2. Test input sent from network.

Diagnosis and Repair:

No further action required.

7.15 Code 109 – Time Delay Engine Start A (Event)
Logic:

Source A engine start in user configured delayed time set-point.

Description:

This event is active whenever the Time Delay Start A timer is active. This event is inactive
whenever the timer expires or is not active. The control activates this output whenever the
control requires generator A to start.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

This delay prevents the generator set from starting during short power interruptions. Timing
starts at the Source 1 power interruption. If the user-defined duration (0 – 15 seconds) of
interruption exceeds the time delay, the control systems starts Generator A.
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Possible Cause:

Time Delay Engine Start A trim is more than 0 seconds after start command has been received.

Diagnosis and Repair:

No further action required.

7.16 Code 111 – Time Delay Engine Start B (Event)
Logic:

Source B engine start in user configured delayed time set-point.

Description:

NOTICE
Only applicable in genset-to-genset configuration. Generator B is Source 1.

This event is active whenever the Time Delay Start B timer is active. This event is inactive
whenever the timer expires or is not active. The control activates this output whenever the
control requires genset B to start.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

This delay prevents the generator set from starting during short power interruptions. Timing
starts at the Source 1 power interruption. If the user-defined duration (0 – 15 seconds) of
interruption exceeds the time delay, the control systems starts Generator B.

Possible Cause:

Time delay engine start B trim is more than 0 seconds after start command has been received.

Diagnosis and Repair:

No further action required.

7.17 Code 112 – Time Delay Transfer (Event)
Logic:

Switch has commanded to transfer away from the preferred source with configured time delay
normal to emergency trim.

Description:

This event is active whenever the Time Delay Source 1 to Source 2 timer is active — also called
the time delay transfer. This event is inactive whenever the timer expires or is not active. The
control activates this output when the control is counting down to transfer the switch from
Source 1 to Source 2. The digital display displays this event when it becomes active. In addition,
it displays an active countdown, in seconds, of the time delay.
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This time delay begins after Source 2 becomes available and allows Source 2 to stabilize before
the load is applied. This delay will initiate when the preferred source fails, there is a test in
progress with time delay, or an exercise transfer switch with time delay.

Possible Causes:

1. Preferred source failed and time delay normal to emergency trim is greater than 0 seconds.

2. Test in progress with time delay normal to emergency trim greater than 0 seconds.

3. Exercise transfer switch with time delay normal to emergency trim greater than 0 seconds.

Diagnosis and Repair:

No further action required.

7.18 Code 113 – Time Delay Retransfer (Event)
Logic:

Switch has commanded to retransfer back to the preferred source with configured time delay
emergency to normal trim.

Description:

This event is active whenever the Time Delay Source 2 to Source 1 timer is active—also called
the time delay retransfer. This event is inactive whenever the timer expires or is not active. The
control activates this output when the control is counting down to transfer the switch from
Source 2 to Source 1.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

This event is active whenever the Time Delay Source 2 to Source 1 timer is active—also called
the time delay retransfer. This event is inactive whenever the timer expires or is not active. The
control activates this output when the control is counting down to transfer the switch from
Source 2 to Source 1.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

Possible Causes:

1. Preferred source recovered and time delay emergency to normal trim is greater than 0
seconds.

2. Test in progress with time delay emergency to normal trim greater than 0 seconds.

3. Exercise transfer switch with time delay emergency to normal trim greater than 0 seconds.

Diagnosis and Repair:

No further action required.
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7.19 Code 114 – Engine Cool-Down A (Event)
Logic:

Time Delay Engine Cool-down A timer has started, but not expired.

Description:

This event is active whenever the Time Delay Engine Cool-down Timer is active and is inactive
when the timer expires or is inactive. The control activates this output whenever the control is
cooling down the genset. The digital display shows this event when it becomes active. In
addition, it displays an active countdown, in seconds, of the time delay.

This time delay allows the generator to cool down under no load conditions before the control
turns it off.

Possible Causes:

Time delay engine cool-down A timer is greater than 0 seconds.

Diagnosis and Repair:

No further action required.

7.20 Code 115 – Program Transition (Event)
Logic:

The switch has executed a program transition between sources.

Description:

This event is active whenever the programmed transition timer is active (whenever the control is
delaying the transfer switch in the neutral position). This event is inactive whenever the timer
expires or is not active. The digital display shows this event when it becomes active. In addition,
it displays an active countdown, in seconds, of the time delay.

Programmed Transition stops the switch in the neutral position for a user-defined interval of
time. This delay allows residual current from inductive loads to decay to an acceptable level
before transfer is complete.

Possible Causes:

Time delay program transition timer is greater than 0 seconds.

Diagnosis and Repair:

No further action required.

7.21 Code 116 – Transfer Pending (Event)
Logic:

There is a pending transfer active in the elevator relay module.
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Description:

Whenever the Elevator Pre-transfer output is active, the controller sets this to active. The control
activates this event whenever a transfer pending signal is needed in the power system – this is
typically used as an early warning signal for elevator systems. When the timer expires, the
event will go to inactive.

The digital display shows this event when it becomes active. In addition, it displays an active
countdown, in seconds, of the time delay.

Possible Causes:

The elevator relay input has been activated.

Diagnosis and Repair:

No further action is required.

7.22 Code 117 – Test in Progress (Event)
Logic:

The control is operating under a test sequence.

Description:

This event is active whenever a test sequence is active. There is an associated LED output on
the front panel and a relay output on the Relay Module. This allows the ATS operator to
automatically test the transfer switch, generator, and power system.

When this event is active, the Test/Exercise Active LED on the front panel is lit and the
Test/Exercise relay on the relay module is activated.

Test input may be sent from the front panel, service tool, or network.

Possible Causes:

1. Test input sent from front panel or service tool.

2. Test input sent from network.

Diagnosis and Repair:

No further action required.

7.23 Code 118 – Exercise Active (Event)
Logic:

The control is operating under an exercise sequence.

Description:

This event is active whenever an exercise is active. There is an associated LED output on the
front panel and a relay output on the Relay Module. This allows the ATS operator to program
and store multiple engine-generator exercise events.
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When this event is active, the Test/ Exercise Active LED on the front panel is lit and the
Test/Exercise relay on the relay module is activated.

This feature is only available with transfer switches with front panel display.

Possible Cause:

Exercise input programmed on front panel or service tool.

Diagnosis and Repair:

No further action required.

7.24 Code 119 – Sync Check (Event)
Logic:

The sync check sensor has been activated and is verifying if sources A and B meet conditions
for synchronicity.

Description:

This event is active whenever as in-phase transfer (using the Sync Check Sensor) is pending.
During this time, the Sync Check Sensor determines the acceptable conditions for a closed-
transition or open transition with sync check transfers.

Possible Causes:

1. A closed transition command has been activated (applicable only to CT capable switches).

2. An open transition with Sync Check has been activate.

Diagnosis and Repair:

No further action required.

7.25 Code 121 – S1 Under Voltage (Event)
Logic:

Control has sensed that Source 1 voltage dropped below the specified dropout voltage
percentage and the under voltage time delay has expired.

Description:

This event is active whenever Source 1 voltage is less than the acceptable limits. When the
sensor detects a low voltage condition over a user-defined time period, this event is triggered. It
should be noted that both the drop-out voltage and the time period are user-defined.

Possible Causes:

1. Nominal voltage set incorrectly.

2. Source 1 voltage is lower than the specified dropout voltage of the nominal voltage.

3. Source 1 phase multiplier and offsets need adjustment.
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Diagnosis and Repair:

Contact support channel.

7.26 Code 122 – S1 Over Voltage (Event)
Logic:

Control has sensed that Source 1 voltage exceeded the specified dropout voltage percentage
and the over voltage time delay has expired.

Description:

This event is active whenever Source 1 voltage is greater than the acceptable limits. When the
sensor detects a high voltage condition over a specified time period, this event is triggered. It
should be noted that both the drop-out voltage and the time period are user-defined.

Possible Causes:

1. Nominal voltage set incorrectly.

2. Source 1 voltage is lower than the specified dropout voltage of the nominal voltage.

3. Source 1 phase multiplier and offsets need adjustment.

Diagnosis and Repair:

Contact support channel.

7.27 Code 123 – S1 Frequency Fail (Event)
Logic:

Source 1 frequency is out of specified tolerance range.

Description:

This event is active whenever Source 1 frequency is outside acceptable limits, as defined by the
user.

Possible Causes:

1. Incorrect frequency settings.

2. Frequency is outside of the dropout range.

Diagnosis and Repair:

Contact support channel.

7.28 Code 124 – S1 Loss Phase (Event)
Logic:

The relative phase angle between any line-to-line voltage has dropped to less than 90 degrees.
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Description:

This event is active whenever Source 1 is missing one or more of its three phase voltages, or
when the phase angle between any two lines drops below 90 degrees.

This feature is mainly used to protect three-phase devices, like motors. It is only available on
Level 2 controls, in a three-phase application. This feature initiates a transfer away from a
source that has lost a single phase and it prevents transfer to a source that has lost a single
phase.

Possible Causes:

1. One of the three phases is open or has been shorted.

2. Sensing Leads to Power Module are loose or broken.

Diagnosis and Repair:

Contact support channel.

7.29 Code 125 – S1 Imbalance Fail (Event)
Logic:

Sensor has detected there is an unbalanced voltage condition on a three-phase system for
source 1.

Description:

This event is active whenever there is a significant imbalance between the phases of Source 1.
The voltage must deviate from the average voltage by a user-specified value between 2 and
10% (drop-out).

This feature is used for equipment protection. It is used in three-phase applications and informs
the operator when there is a significant voltage imbalance between the phases of Source 1 or
Source 2. The imbalance is typically caused by severe single phase loading. To prevent
nuisance faults, the setting can be increased up to ten percent of nominal voltage.

Possible Cause:

Incorrect imbalance settings.

Diagnosis and Repair:

Contact support channel.

7.30 Code 126 – S2 Under Voltage (Event)
Logic:

Control has sensed that Source 2 voltage dropped below the specified dropout voltage
percentage and the under voltage time delay has expired.
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Description:

This event is active whenever Source 2 voltage is less than the acceptable limits. When the
sensor detects a low voltage condition over a specified time period, this event is triggered. It
should be noted that both the drop-out voltage and the time period are user-defined.

Possible Causes:

1. Nominal voltage set incorrectly.

2. Source 2 voltage is lower than the specified dropout voltage of the nominal voltage.

3. Source 2 phase multiplier and offsets need adjustment.

Diagnosis and Repair:

Contact support channel.

7.31 Code 127 – S2 Over Voltage (Event)
Logic:

Control has sensed that Source 2 voltage exceeded the specified dropout voltage percentage
and the over voltage time delay has expired.

Description:

This event is active whenever Source 2 voltage is greater than the acceptable limits. When the
sensor detects a high voltage condition over a specified time period, this event is triggered. It
should be noted that both the drop-out voltage and the time period are user-defined.

Possible Causes:

1. Nominal voltage set incorrectly.

2. Source 2 voltage is lower than the specified dropout voltage of the nominal voltage.

3. Source 2 phase multiplier and offsets need adjustment.

Diagnosis and Repair:

Contact support channel.

7.32 Code 128 – S2 Frequency Fail (Event)
Logic:

Source 2 frequency is out of specified tolerance range.

Description:

This event is active whenever Source 2 frequency is outside acceptable limits, as defined by the
user.

Possible Causes:

1. Incorrect frequency settings.
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2. Frequency is outside of the dropout range.

Diagnosis and Repair:

Contact support channel.

7.33 Code 129 – S2 Loss Phase (Event)
Logic:

The relative phase angle between any line-to-line voltage has dropped to less than 90 degrees.

Description:

This event is active whenever Source 2 is missing one or more of its three phase voltages, or
when the phase angle between any two lines drops below 90 degrees.

This feature is mainly used to protect three-phase devices, like motors. It is only available on
Level 2 controls, in a three-phase application. This feature initiates a transfer away from a
source that has lost a single phase and it prevents transfer to a source that has lost a single
phase.

Possible Causes:

1. One of the three phases is open or has been shorted.

2. Sensing Leads to Power Module are loose or broken.

Diagnosis and Repair:

Contact support channel.

7.34 Code 131 – S2 Imbalance Fail (Event)
Logic:

Sensor has detected there is an unbalanced voltage condition on a three-phase system for
source 2.

Description:

This event is active whenever there is a significant imbalance between the phases of Source 2.
The voltage must deviate from the average voltage by a user-specified value between 2 and
10% (drop-out).

This feature is used for equipment protection. It is used in three-phase applications and informs
the operator when there is a significant voltage imbalance between the phases of Source 2.

Possible Cause:

Incorrect imbalance settings.

Diagnosis and Repair:

Contact support channel.
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7.35 Code 132 – Phase Rotation Failure (Event)
Logic:

Source 1 and Source 2 do not have the same phase rotation.

Description:

This event is active whenever Source 1 and Source 2 voltages have difference phase
sequences. This feature is used to protect against equipment damage. It is only available on
Level 2 controls. This feature is required in fire pump applications and is enabled by default.

This feature monitors the phase rotation of the non-connected source in relation to the
connected source. When the non-connected source is out of phase rotation with the connected
source, transfer is inhibited. This generally occurs on new installations or after storm damage or
generator rewiring.

The phase rotation shall only be checked if both sources have acceptable voltage and
frequency.

Possible Causes:

1. Invalid phase rotation.

2. Distortion caused by customer loads.

Diagnosis and Repair:

Contact support channel.

7.36 Code 133 – Motor Disconnect (Event)
Logic:

Motor disconnect input has been detected by the control.

Description:

This event is active whenever the ATS Motor Disconnect input is active. This input causes the
controller to enter a non-automatic mode – it does not try to move the transfer switch
mechanism.

Possible Cause:

Motor disconnect input is in the OFF position.

Diagnosis and Repair:

Verify linear motor disconnect switch is in AUTO.

7.37 Code 134 – Load Shed (Event)
Logic:

The transfer switch was signaled to shed load from the generator.
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Description:

This event is active whenever the Load Shed input is active or the nviLoadShedCmd input is
active. Load Shed causes the transfer switch to disconnect from an otherwise available source
in order to reduce the load demand on that source. The switch is moved to the Neutral position.

Possible Causes:

1. The Load Shed relay (optional) was energized because the transfer switch was signaled to
shed load from the generator.

2. Connections at J15-15 and J15-16 were energized causing a logic input from the load shed
to the control.

Diagnosis and Repair:

No further action is required.

7.38 Code 135 – Transfer Inhibit (Event)
Logic:

The control has received a transfer inhibit command.

Description:

This event is active whenever the Transfer Inhibit input is active, or the nviTransferInhCmd input
is active. Transfer Inhibit is used to prevent the ATS from automatically transferring the load to
Source 2.

While the Transfer Inhibit is active, the Not in Auto signal will be turned on.

Possible Cause:

(J27-4) TB2-6 (Transfer Inhibit) is receiving a ground signal. Not in auto signal will be turned on.

Diagnosis and Repair:

Load transfers can only take place by pressing the override button on the switch panel or
disabling the transfer inhibit input.

7.39 Code 136 – Retransfer Inhibit (Event)
Logic:

Switch has commanded to retransfer back to the preferred source but is inhibited by outside
input.

Description:

This event is active whenever the Retransfer Inhibit input is active, or the nviReTransferInhCmd
input is active. Even though the Not-in-Auto light is lit, the transfer switch will function correctly.
Transfer Inhibit is used to prevent the ATS from automatically transferring the load back to
Source 1.

When this event is active, (J27-1) TB3-53 (Retransfer Inhibit) is receiving a ground signal. Not in
auto signal will be turned on.
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Possible Cause:

(J27-1) TB3-53 (Retransfer Inhibit) is receiving a ground signal. Not in auto signal will be turned
on.

Diagnosis and Repair:

No further action required.

7.40 Code 137 – Bypassed to S1 (Event)
Logic:

The Bypass mechanism has been placed into S1 position.

Description:

This event is active when operator manually connects the Bypass switch to Source 1. Upon
detecting the Bypass Source 1 input is active, the control activates the Not In Auto LED,
activates the Not In Auto relay output, and changes the Bypassed Source 1 event status to
active.

Possible Causes:

1. The handle has moved to the bypass S1 position.

2. The limit switch AB41 has been closed.

Diagnosis and Repair:

No further action required.

7.41 Code 138 – Bypassed to S2 (Event)
Logic:

The bypass mechanism has been placed into S2 position.

Description:

This event is active when operator manually connects the Bypass switch to Source 2. Upon
detecting the Bypass Source 2 input is active, the control activates the Not In Auto LED,
activates the Not In Auto relay output, and changes the Bypassed Source 2 event status to
active.

Possible Causes:

1. The handle has moved to the bypass S2 position.

2. The limit switch AB33 has been closed.

Diagnosis and Repair:

No further Action Required.
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7.42 Code 139 – Not in Auto (Fault)
Logic:

The Switch is not in the automatic mode of operation.

Description:

1. The Motor Disconnect Switch is Off.

2. The Transfer Inhibit signal is active.

3. The Retransfer Inhibit signal is active.

4. The Load Shed signal is active.

5. The Bypass switch is connected.

6. C1 capacitor is cracked.

Diagnosis and Repair:

1. Move Motor Disconnect Switch to Auto.

2. Remove Transfer Inhibit signal.

3. Remove Retransfer Inhibit signal.

4. Remove Load Shed signal.

5. Disconnect bypass switch.

6. Check C1 capacitor.

a. Remove C1 capacitor.

b. Inspect capacitor for physical damage.

c. If possible, test capacitor with a digital multimeter.

d. Replace as necessary.

7.43 Code 141 – Service Tool (Event)
Logic:

The control is connected to the Service Tool via serial link.

Description:

This event is active whenever the PC service tool is connected to the controller. The purpose for
this event is to provide a chronological service history, which is stored in the ATS.

Possible Cause:

The control has received the connect command from the computer.

Diagnosis and Repair:

No further action is required.
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7.44 Code 143 – Sync Enable (Event)
Logic:

The control is ready to run the sync check sensor.

Description:

This event is only displayed if active synchronicity is enabled. This event becomes active when
the control sends a Sync Enable message to a network control generator. In Closed Transition
applications with active synchronizing, the controller will use the Sync Enable command instead
of the Speed Adjust command. The controller activates the Sync Enable command just before
activating the Sync Check Sensor. When the generator control receives the Sync Enable input
and it detects the Source-1 bus voltages, the generator control will automatically synchronize its
speed and phase to match the Source-1 bus.

Possible Cause:

The Sync Enable command has activated the Sync Check Sensor.

Diagnosis and Repair:

No Further action required.

7.45 Code 144 – Speed Adjust (Event)
Logic:

Switch is monitoring frequency of S1 and S2 and communicated to generator to alter speed
before retransferring back to the preferred source based upon configured value.

Description:

This event is used to send a Speed Adjust message to a network generator control. The
controller sends the message and logs the event. This signal causes the genset to increase
speed by ½ Hz to sync with the utility. This signal ends when the transfer is complete.

Possible Causes

Generator is given speed command to retransfer to utility during close transition operation.

Diagnosis and Repair:

No further action required.

7.46 Code 145 – Fail to Sync (Event)
Logic:

Sources failed to synchronize (voltage, frequency, phase) within a two-minute limit during a
transfer.
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Description:

This event indicates the two power sources have failed to synchronize either voltage, phase or
frequency within the hardcoded time limit of 120 seconds.

The event stays active until the Reset/Lamp Test button on the front panel is pressed. The Fail
to Sync output stays closed until the Reset button is pressed.

After a Fail to Sync event occurs, another Fail to Sync event may occur or, if set up to do so,
the transfer switch may go to open transition. If not set up to go to open transition, a series of
Fail to Sync events may repeat until the system synchronizer is adjusted or repaired.

Possible Causes:

1. Frequency difference between the two sources is not within 1.0 Hz.

2. Average voltage difference between the two sources is not within 5 – 25 volts (AC).

3. Relative phase angle between the two sources is not within 25° or is moving towards 0°.

Diagnosis and Repair:

No further action required.

7.47 Code 146 – Sequencer Output 1-8 (Event)
Logic:

The transfer switch is performing load (add) sequencing with other switches connected in the
network.

Description:

The Load Sequencer feature consists of eight programmable timers which can control eight
different network devices in a timed sequence. Each Load Sequencer output is an independent
Event Announcement, This is necessary for the Network Control Module (NCM) to receive and
transmit event changes. When these outputs are active, the transfer switch is typically inhibiting
another transfer switch from loading the active source. This allows a gentle loading of a transfer
switch when performing a transfer or retransfer sequence. The Event Handler generates an
Event Announcement whenever the Load Sequencer outputs (1-8) change state.

Possible Cause:

The load sequencer feature has been activated and the switch has received the sequencer
signal.

Diagnosis and Repair:

No further action is required.

7.48 Code 155 – Network Wink (Event)
Logic:

Transfer switch was manually given a command to send an identification signal via network to
all other nodes that are connected.
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Description:

The network wink event is active whenever the Network Control Module (NCM) performs a
logical write command to the controller. Network wink events are used by network service
technicians to identify a particular network device in order to identify it from other devices. The
controller responds to an active network wink event by placing a Network Wink message on the
digital display.

Possible Cause:

Transfer switch was manually given a command to send a network wink.

Diagnosis and Repair:

No further action required.

7.49 Code 156 – Common Alarm A (Event)
Logic:

Source 2 is not available.

Description:

When this event is active and the digital relay module is utilized, if Genset A is not available this
fault will signal to the transfer switch to execute a time delay engine start (TDES) for Genset B
and transfer to that source once it is available. It will “lock out” Genset A until the fault is
cleared. This is primarily used in generator to generator applications.

Possible Causes:

1. Genset A has a common alarm failure.

2. Digital relay module common alarm input is shorted to battery power.

Diagnosis and Repair:

Contact support channel.

7.50 Code 157 – Common Alarm B (Event)
Logic:

Source 1 is not available.

Description:

When this event is active and the digital relay module is utilized, if Genset B is not available this
fault will signal to the transfer switch to execute a time delay engine start (TDES) for Genset A
and transfer to that source once it is available. It will “lock out” Genset B until the fault is
cleared. This is primarily used in generator to generator applications.

Possible Causes:

1. Genset B has a common alarm failure.

2. Digital relay module common alarm input is shorted to battery power.
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Diagnosis and Repair:

Contact support channel.

7.51 Code 158 – Loss of Power (Event)
Logic:

The constant DC voltage of the controller has fallen below the normal operating point but kept
above the basic operation voltage.

Description:

If this event is displayed on the front panel, the controller will shut itself down within 5 seconds
of the message being displayed.

If this event is listed in the Event History log, it indicates that the control went to sleep after not
receiving AC power from either source for 30 seconds.

The controller signals the network card and other devices that the ATS controller is going to
shutdown due to lack of power. This signal triggers a time-delay start or other sequences. After
these sequences are complete the controller shuts itself off in order to conserve the back-up
batteries. The network card responds by not communicating to the controller.

Possible Cause:

Transfer switch has voltage input failure causing voltage dip to control.

Diagnosis and Repair:

Contact support channel.

7.52 Code 159 – TD Stop B (Event)
Logic:

Time Delay Stop Event B. The ATS begins timing delay when the load is retransferred to
Source A.

Description:

This event is active when the controller initiates a time delay before shutting down Generator B
after a retransfer. This is done to ensure stability on Source 1 before shutdown.

Possible Cause:

ATS retransferred to Source A.

Diagnosis and Repair:

No further action required.
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7.53 Code 161 – High Neutral Amps (Event)
Logic:

Neutral current exceeded specified current threshold over a predetermined period of time.

Description:

NOTICE
This event is detected only on switches equipped with the Load Monitoring bar graph.

The control issues a warning when the neutral current exceeds a user specified value between
100% to 150% of the rated current during a specified time period between 10 to 60 seconds.

Possible Causes:

1. Current transformers wired incorrectly.

2. Bad current transformers.

3. Current transformer improperly calibrated.

Diagnosis and Repair:

Contact support channel.

7.54 Code 162 –Preferred Source 1 (Event)
Logic:

Source 1 is designated the preferred source.

Description:

This event is active when the preferred source variable changes from Source 2 to Source 1.

Possible Cause:

The operator selects source 1 as the preferred source.

Diagnosis and Repair:

No further action required.

7.55 Code 163 –Preferred Source 2 (Event)
Logic:

Source 2 is designated the preferred source.

Description:

This event is active when the preferred source variable changes from Source 1 to Source 2.
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Possible Cause:

The operator selects source 2 as the preferred source.

Diagnosis and Repair:

No further action required.

7.56 Code 164 – Source 1 Stopped (Event)
Logic:

Source 1 has been stopped.

Description:

After Source 1 has been shut down, this event indicates the genset is no longer running.

Possible Causes:

Genset B has been shut down.

Diagnosis and Repair:

No further action required.

7.57 Code 165 – Source 2 Stopped (Event)
Logic:

Source 2 has been stopped.

Description:

After Source 2 has been shut down, this event indicates the genset is no longer running.

Possible Causes:

Genset A has been shut down.

Diagnosis and Repair:

No further action required.

7.58 Code 167 – Control Lockout (Event)
Logic:

Transfer switch faults out on a “Fail-to-Close” or “Fail-to-Open” during either the transfer or re-
transfer.

Description:

This event occurs when any of faults listed below occur.
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Possible Causes:

1. Source 1 fails to open.

2. Source 1 fails to close.

3. Source 2 fails to open.

4. Source 2 fails to close.

Diagnosis and Repair:

In all four cases, the control lockout condition can be terminated by pressing to reset button on
the front panel. However, it is recommended that the source of the lockout be investigated using
InPower.

1. Refer to Fault Code 2397.

2. Refer to Fault Code 2396.

3. Refer to Fault Code 1453.

4. Refer to Fault Code 1452.

7.59 Code 168 – Panel Lock (Event)
Logic:

Key Switch is in the Panel Lock Position.

Description:

NOTICE
This event will only occur on transfer switches equipped with the optional security key
switch.

This event is active when the key switch is in the Panel Lock position. When the Key Switch is
in the Panel Lock position, the front panel Test and Override pushbuttons are disabled and no
changes to the setup menus can be made.

Possible Cause:

Key Switch is in the Panel Lock position.

Diagnosis and Repair:

1. Key Switch is in the Panel Lock position.

a. Turn Key Switch to the Program position.

7.60 Code 169 – Max Parallel Time Exceeded (Event)
Logic:

Maximum Parallel Time has completed a user-defined time period.
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Description:

At the beginning of a closed transition, a user-defined Maximum Parallel Time Delay is initiated.
After the predetermined set time has expired, the original source is removed.

Possible Cause:

Transfer switch has exceeded max parallel time trim.

Diagnosis and Repair:

No action required.

7.61 Code 441 – Low Controller Battery (Event)
Logic:

Controller battery has dropped below 5.2 VDC.

Description:

Insufficient voltage is supplied to the controller.

Possible Causes:

1. No Battery.

2. Battery no longer holds charge.

Diagnosis and Repair:

Contact support channel.

7.62 Code 597 –Battery Charger Malfunction (Fault)
Logic:

The controller monitors the status of the optional battery charger. If the battery charger Fault
input is active, this event is active.

Description:

For transfer switches that include a genset battery charger, this event signals the controller that
the genset battery charger is malfunctioning and may need to be replaced.

This is not a standard factory connection. For more information, contact your dealer or
distributor.

The event remains active until the Reset button on the front panel is pressed.

Possible Causes:

1. For 277, 380, 416, and 600 VAC chargers - Bad battery charger fuse(s).

2. For 120, 208, and 240 VAC chargers – Tripped circuit breakers.

3. Bad connection at optional relay module.

4. Refer to OEM manual.

118 962-0132 (Issue 7)
Page 1465 of 1859

O & M Manual TRAIN - 1465



8-2013 7. Troubleshooting

Diagnosis and Repair:

Contact support channel.

7.63 Code 1113 – ATS Fail to Close: Transfer (Fault)
Logic:

Transfer switch failed to move in the predetermined time period.

Description:

For utility-to-genset applications, this event is active if the transfer switch failed to move from
Source 1 to Neutral or Neutral to Source 2 within a preset time limit.

For utility-to-utility and genset-to-genset applications, this event is active if the transfer switch
failed to move from the preferred source to the backup source within a preset time limit.

For open transition transfer switches, the controller first verifies the transfer switch moved from
Source 1 to Neutral within the time limit defined in the Fail to Open Time Delay. The controller
also verifies that the transfer switch moved from Neutral to Source 2 within the time limit defined
in the Fail to Close Time Delay.

For closed transition transfer switches, the controller verifies that the ATS retransferred from
Source 1 to Source 2 within the time limits.

Possible Causes:

1. Transfer switch “Fail to Close Time Limit” setting needs adjustment or is incorrect.

2. No Transfer signal.

3. No Programmed Transition signal.

4. Transfer switch S2 limit switch has failed/improperly adjusted.

5. Faulty limit switch wiring and/or digital board.

6. Linear actuator does not move when energized.

7. Mechanical damage to switch mechanism.

Diagnosis and Repair:

Contact support channel.

7.64 Code 1114 – ATS Fail to Close: RE-Transfer (Fault)
Logic:

The control detects a “Fail to Close” fault whenever the transfer switch does not move within the
time interval after the command to transfer to the normal source (S1). A “Fail to Close” fault will
be detected if the transfer switch either “Fails to Open” or it “Fails to Close”. The front panel
reset button must be pressed to exit this condition.

Description:

For utility-to-genset applications, this event is active if the transfer switch failed to move from
Source 2 to Neutral or Neutral to Source 1 within a preset time limit.
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For utility-to-utility and genset-to-genset applications, this event is active if the transfer switch
failed to move from the preferred source to the backup source within a preset time limit.

For open transition transfer switches, the controller first verifies the transfer switch moved from
Source 2 to Neutral within the time limit defined in the Fail to Open Time Delay. The controller
also verifies that the transfer switch moved from Neutral to Source 1 within the time limit defined
in the Fail to Close Time Delay.

For closed transition transfer switches, the controller verifies that the ATS retransferred from
Source 2 to Source 1 within the time limits.

Possible Causes:

1. Transfer switch “Fail to Close Time Limit” setting needs adjustment or is incorrect.

2. No Transfer signal.

3. No Programmed Transition signal.

4. Transfer switch S2 limit switch has failed/improperly adjusted.

5. Faulty limit switch wiring and/or digital board.

6. Linear actuator does not move when energized.

7. Mechanical damage to switch mechanism.

Diagnosis and Repair:

Contact support channel.

7.65 Code 1121 – ATS Fail to Disconnect (Fault)
Logic:

Controller has sense that neither source has opened during a parallel transition.

Description:

This event is active when both sources have paralleled, there is a failure to open either power
source, and all attempts to automatically separate them within a set period of time have failed.
This event applies to only closed transition modes and is needed to trip an external circuit
breaker. The event remains active until the Reset button on the front panel is pressed.

Possible Causes:

1. Time Delay Fail to disconnect to low.

2. Mechanical fault or damage preventing or slowing switch movement.

3. Limit switches not working or being activated.

Diagnosis and Repair:

Contact support channel.
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7.66 Code 1452 – Fail to Close S2 (Fault)
Logic:

Full transition from Source 1 to Source 2 was not established.

Description:

While attempting to transfer the load to Source 2, the control was not able to close Source 2
contacts within a certain time interval after the command. A Fail to Close fault will be detected if
the transfer switch fails to open or it fails to close. This event is followed by a Control Locked
Out event.

Possible Causes:

1. Transfer switch “Fail to Close Time Limit” setting needs adjustment or is incorrect.

2. No Transfer signal.

3. No Programmed Transition signal.

4. Switch is jammed or stuck.

5. Limit switches not working or being activated.

6. Linear actuator does not move when energized.

Diagnosis and Repair:

Contact support channel.

7.67 Code 1453 – Failed to Open S2 (Fault)
Logic:

Source 2 did not open during retransfer in allotted time.

Description:

While attempting to transfer the load to Source 1, the control was not able to open the Source 2
contacts within the user-defined Fail to Open time limit. This event is followed by a “Control Lock
Out” event.

Possible Causes:

1. No Transfer signal.

2. Linear actuator does not move when energized.

3. No Programmed Transition signal.

4. Switch is jammed or stuck.

5. Limit switches not working or being activated.

Diagnosis and Repair:

Contact support channel.
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7.68 Code 1468 – Network Communications Error (Fault)
Logic:

The LonWorks card has generated a network communication error fault.

Description:

This event is detected by the Network Communications Module (NCM) and is communicated to
the transfer switch controller. This indicates that the device is no longer communicating with
other devices on the network. The controller Fault Flash-out subsystem flashes this fault until
the fault is reset.

Possible Causes:

1. The ATS network card has been disconnected from the other elements in the network.

2. The ATS network card has lost network information.

3. The ATS network card is not commissioned correctly.

4. One of the elements connected to the transfer switch is not communicating correctly.

5. One of the elements connected to the transfer switch is not commissioned correctly.

6. Bad network card.

Diagnosis and Repair:

Contact support channel.

7.69 Code 2396 – Failed to Close S1 (Fault)
Logic:

Full transition from Source 2 to Source 1 was not established.

Description:

While attempting to transfer the load to Source 1, the control was not able to close Source 1
contacts within a certain time interval after the command. A Fail to Close fault will be detected if
the transfer switch fails to open or it fails to close. This event is followed by a Control Locked
Out event.

Possible Causes:

1. Transfer switch “Fail to Close Time Limit” setting needs adjustment or is incorrect.

2. No Transfer signal.

3. No Programmed Transition signal.

4. Switch is jammed or stuck.

5. Limit switches not working or being activated.

6. Linear actuator does not move when energized.
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Diagnosis and Repair:

Contact support channel.

7.70 Code 2397 – Fail to Open S1 (Fault)
Logic:

Source 1 did not open during transfer in allotted time.

Description:

While attempting to transfer the load to Source 1, the control was not able to open the Source 2
contacts within the user-defined Fail to Open time limit. This event is followed by a “Control Lock
Out” event.

Possible Causes:

1. No Transfer signal.

2. No Programmed Transition signal.

3. Switch is jammed or stuck.

4. Limit switches not working or being activated.

5. Linear actuator does not move when energized.

Diagnosis and Repair:

Contact support channel.
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SENS EnerGenius Technical Manual

Installation & Operation Manual
NRG12-10: 12-Volt, 10-Amp Battery Charger
NRG24-10: 24-Volt, 10-Amp Battery Charger
NRG22-10: 12/24-Volt, 10-Amp Battery Charger

SENS Part Number:
Document Revision:
DCN Number:
Date:

101295
Q
106080
January 17, 2012

Installation or service questions?
Call SENS at 1.800.742.2326 (303.678.7500)
between 8 a.m. and 5 p.m. (Mountain Time)
Monday through Friday, or visit our website.

Copyright © Stored Energy Systems LLC 2006

1840 Industrial Circle
Longmont, CO 80501
Phone:   303.678.7500

 800.742.2326
Fax: 303.678.7504
Email: service@sens-usa.com
Web: www.sens-usa.com

™

®
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IMPORTANT SAFETY INSTRUCTIONS FOR INSTALLER AND OPERATOR

1. SAVE THESE INSTRUCTIONS.
2. DO NOT EXPOSE CHARGER TO RAIN OR SNOW.
3. Use of an attachment not recommended or sold by SENS may result in a risk of fire, electric shock,

or injury to persons.
4. ONLY TRAINED AND QUALIFIED PERSONNEL MAY INSTALL AND SERVICE THIS

UNIT.
5. Do not operate charger if it has received a sharp blow, been dropped, or otherwise damaged in any way; shut

off power at the branch circuit protectors and have the unit serviced or replaced by qualified personnel.
6. To reduce risk of electric shock, disconnect the branch circuit feeding the charger before attempting any

maintenance or cleaning. Turning off controls will not reduce this risk.

WARNING:
RISK OF EXPLOSIVE
GASES.

A. WORKING IN THE VICINITY OF A LEAD-ACID OR NICKEL-CADMIUM BATTERY IS
DANGEROUS. STORAGE BATTERIES GENERATE EXPLOSIVE GASES DURING NORMAL
BATTERY OPERATION. FOR THIS REASON, IT IS OF UTMOST IMPORTANCE THAT EACH
TIME BEFORE USING YOUR CHARGER, YOU READ THIS MANUAL AND FOLLOW THE
INSTRUCTIONS EXACTLY.

B. To reduce the risk battery explosion, follow these instructions and those published by the battery
manufacturer and the manufacturer of any equipment you intend to use in the vicinity of a battery. Review
cautionary markings on these products and on the engine.

A. Someone should be within range of your voice or close enough to come to your aid when you work near a
storage battery.

B. Have plenty of fresh water and soap nearby in case battery electrolyte contacts skin, clothing, or eyes.
C. Wear complete eye protection and clothing protection. Avoid touching eyes while working near a storage

battery.
D. If battery electrolyte contacts skin or clothing, wash immediately with soap and water. If electrolyte enters

eye, immediately flood the eye with running cold water for at least 10 minutes and get medical attention
immediately.

E. NEVER smoke or allow a spark or flame in vicinity of battery or engine.
F. Be extra cautious to reduce risk of dropping a metal tool onto battery. It might spark or short circuit battery

or other electrical part that may cause explosion. Using insulated tools reduces this risk, but will not
eliminate it.

G. Remove personal metal items such as rings, bracelets, necklaces, and watches when working with a storage
battery. A storage battery can produce a short circuit current high enough to weld a ring or the like to metal,
causing a severe burn.

H. Use this charger for charging LEAD-ACID or LIQUID ELECTROLYTE NICKEL-CADMIUM
batteries only. Do not use this battery charger for charging dry cells, alkaline, lithium, nickel-metal-
hydride, or sealed nickel-cadmium batteries that are commonly used with home appliances. These batteries
may burst and cause injuries to persons and damage to property.

I. NEVER charge a frozen battery.

7. PERSONAL PRECAUTIONS
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This manual contains important safety, installation and operating instructions for SENS battery charger model
NRG12-10 (configured for 12V,10A only), NRG24-10 (configured for 24V, 10A only) and NRG22-10 (field
configurable for 12V or 24V, 10A).

INSTALLATION INSTRUCTIONS

WARNING:
ONLY TRAINED AND QUALIFIED
PERSONNEL MAY INSTALL AND SERVICE THIS UNIT.

MODEL NUMBER CONFIGURATION

Model Number Breakout
NRG 22-10-

    Model Output               Output             Input Voltage           Alarm System       Agency     Category
             Voltage              Current            Frequency               Code

                                     12: 12 volts        10: 10 Amps    H: 120/208-240V,      C:  5 Alarms        L: UL        S: Standard
                24: 24 volts                                     50/60 Hz**              1: 1 Alarm           C-UL E: OSHPD labeled***
                22: 12/24 volts                            R: 120/208-240V,
                                                                                             60 Hz*

                                                                NOTE: Not all configurations are available on all models.
Contact the factory for confirmation.
*UL listed, CSA certified

                                                                           **UL listed, CSA certified and CE marked
***California Special Seismic Certification Pre-Approval

6” (150 mm) minimum
ventilation clearance
top and bottom

2” (50 mm) minimum
ventilation clearance
on each side

Mount to vertical surface of 3/4” (19 mm) plywood
or other material of equal strength and durability,
using four mounting screws 1/4” (6 mm) diameter.
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1. PREPARING FOR USE:

A. INSTALLATION OF THE UNIT MUST COMPLY WITH LOCAL ELECTRICAL CODES
AND OTHER APPLICABLE INSTALLATION CODES.

B. INSTALLATION MUST BE MADE ACCORDING TO THE INSTALLATION
INSTRUCTIONS AND ALL APPLICABLE SAFETY REGULATIONS.

WARNING:
ONLY TRAINED AND QUALIFIED
PERSONNEL MAY INSTALL AND
SERVICE THIS UNIT.

Charger Dimensions:

W: 7.66 Inches (195 mm).
H: 12.50 Inches (318 mm).
D: 6.48 Inches (165  mm).
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See Section 5.

C. This unit is permanently connected to the AC circuit and to the battery. An external disconnect device with a
minimum of 0.12”(3 mm) pole separation must be located in the AC input to the charger.

Do not energize the AC supply circuit until ALL wiring is connected, internal controls are properly set, and
the cover is secured. Always shut the AC supply circuit off before installing or removing any wiring or
opening the cover for any reason.
Always observe proper polarity of the DC output leads.
Always connect the output leads in this order: ungrounded charger output first, then ungrounded battery
terminal, then grounded charger output, and grounded battery terminal last. If the battery must be
disconnected for service, remove the output wiring in the reverse of the order given above.

D. Be sure battery terminals are clean and properly tightened. Be careful to keep corrosion from coming in
contact with eyes.

E. Add distilled water to each cell until the electrolyte reaches the level specified by the battery manufacturer.
This helps purge excess gas from the cells. Do not over fill. For a battery without cell caps, carefully follow
the manufacturer’s recharging instructions.

F. Study all battery manufacturer’s specific precautions such as removing or not removing cell caps while
charging and recommended rates of charge.

The recommended charge current range must include the rated output current of this charger, which is
10 amperes.
Set the float voltage jumper to the battery manufacturer’s recommended float charge voltage. Incorrect
charge voltage will accelerate generation of explosive gases, increasing the risk of fire or explosion.

FIVE ALARM MODEL
SHOWN - SEE PAGE 3
FOR MODEL NUMBER

BREAKDOWN
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-Battery
+Battery

Temperature Sensor
Alarm Contacts

Neutral
115/230VAC

Grounding
Conductor

Use wire routing devices to hold alarm and
temperature sensor conductors at least
1/4” (6.3 mm) away from power conductors.

ONE  ALARM
MODEL

SHOWN- SEE PAGE 3
FOR MODEL NUM-
BER BREAKDOWN

G. Enable the automatic boost charge mode (equalizing charge) only if recommended by the battery manufacturer
H. Determine the voltage of the battery by referring to the engine or battery owner’s manual and make sure that

the 12V/24V select jumper is set to the correct voltage.

2. CHARGER LOCATION
Do not set a battery or any other object on top of the charger. This will obstruct the ventilation openings and
cause excessive heating. Ensure the charger is protected from blowing or dripping water.

3. GROUNDING INSTRUCTIONS
This battery charger should be connected to a grounded, metal, permanent wiring system; or an equipment
grounding conductor (earthing conductor) should be run with the circuit conductors and connected to the
equipment grounding terminal in the charger. This terminal is marked with the ground symbol. Connections to
the battery charger should comply with all local codes and ordinances.
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4. NEUTRAL CONNECTION
The grounded circuit conductor (neutral) should be connected to the terminal marked “N” on the input
terminal block, TB1.

5. WIRE RATINGS
A. All conductors should be rated for use at 90º C or higher.
B. All input and output conductor sizes should be coordinated with the fault protection devices: 10A on AC

input (14 AWG, 2.5 mm2 typical), 30A on DC output (10 AWG, 6.0 mm2 typical). 1 A on Alarm terminal
block (20 AWG, 0.5 mm2  typical).

C. Before installation, ensure adequate battery to charger wire gauge. Wire gauge that is too small may
activate the open battery detector and the charger will shut down. The maximum allowed resistance seen
by the charger is found in TABLE 1. These figures already include an allowance for charger variations
(they are 80% of the typical trip-point) and are for the complete circuit: total of battery leads, battery's
internal resistance, and any external equipment. The total resistance seen by the charger must not exceed
the following values:

TABLE 1

12V 24V

Maximum Resistance 58m   116m

D. To determine the appropriate cable and length, please refer to the following table:

The above lengths consider the resistance of the battery and cables only and do not take into account any
additional interconnects.
The above lengths are for operation at 25C. For high temperature installations (40C) reduce lengths by 10%.

In the case of high resistance in the cables to the battery the charger Battery Fault LED may flash
(approximately once every 60 seconds). Cable runs exceeding the proper length for the cable gauge
used most often cause this problem. The appropriate solution is to change the cable gauge to properly
correspond with the necessary cable length (see TABLE 2). In some cases where the resistance is not
too far above maximum, the charger may recover after some time (approximately 10 minutes) and start
charging the batteries. If it is not possible to decrease the system resistance the Battery Fault feature
can be disabled. Please contact SENS at 1-800-742-2326 for further information.

E. Refer to local electrical codes for additional requirements.
F. See Section 10 for Terminal Block wire ranges.

TABLE 2

Wire Size Resistance
per Foot

Maximum Charger to
Battery Distance (Ft.)

AWG mm2 m /Ft. 12V 24V 12V 24V
10 6.0 1.00 25 50 10 19
8 10 0.63 40 79 15 30
6 16 0.40 63 126 24 48

Recommended Charger to
Battery Distance (Ft.)

6. FUSE RATINGS
A. CAUTION: For continued protection against risk of fire, replace only with same type and rating of fuse.
B. DC Output Fuse – SENS part number 304530. Bussman Type BK/ATC-30, or Littelfuse 257030

[ATO30], 30A, 32V, fast acting, blade type automotive
C. AC Input Fuse – SENS part number 304473. Bussman Type BK/AGC-10, 10A, 250VAC, fast acting,

ferrule type cylindrical, ¼” X 1-¼”
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A. See the safety instructions for important information concerning the charger location.
B. The charger should be installed in a sheltered area, protected from rain and snow.
C. The charger should not be located where temperatures are expected to be colder than -20º C, or hotter than +40º

C for operation at rated output current.

D. Allow sufficient room for routing the fixed wiring to the charger. AC input enters the left side; DC output and
alarms exit on the right.

E. Leave clear space for ventilation all around the unit: at least 6 inches (15 cm) at the top and bottom; at least
2 inches (5 cm) on the sides.

F. Charger should be mounted on a flat vertical surface so that the chassis does not warp when tightened to the
wall.

G. The charger should be mounted vertically, with the input and output terminal blocks lowermost.

H. Do not mount the charger over any heat generating equipment.
I. Minimize vibrations that the charger will be subjected to.

WARNING:
OTHER MOUNTING ORIENTATIONS INTERFERE WITH PROPER
VENTILATION AND MAY CAUSE THE CHARGER TO OVERHEAT.

8. STATIC DISCHARGE PRECAUTIONS
The printed circuit board contains static sensitive components. Damage can occur even when static levels are too
low to produce a noticeable discharge shock. To avoid static discharge damage:
A. Handle the charger by the chassis only. Remove the cover only when access is essential for installation and

service, and replace it promptly when finished.
B. If possible, wear an approved static protection strap. If one is not available, touch one hand to the chassis before

contacting any other part of the charger.

9. MOUNTING PROCEDURES

The charger mounts to a wall or other vertical support. The mounting surface must safely support the charger’s
weight, which is 25 pounds (11.3 kg), and also the weight of the fixed wiring.

Mounting on a concrete surface:

All mounting hardware is provided by the installer.
Use optional ¾ inch thick, 18 in. x 24 in. sheet of marine plywood (not provided) to provide a suitable
mounting surface for the charger.
Drill four holes to secure the plywood to the wall using a minimum of four ¼ in. drive pin type expansion
anchors to secure the plywood to the wall. Secure the plywood to the wall.
Drill four holes using the mounting diagram on pg. 4 for ¼ in. (or M6) draw nut type expansion anchors
through the plywood into the cement wall.
Insert the four draw nut type expansion anchors through the plywood into the cement wall.
Mount charger to draw nut type expansion anchors with nuts and flat washers.

WARNING:
THIS CHARGER IS INTENDED FOR COMMERCIAL AND INDUSTRIAL
USE. ONLY TRAINED PERSONNEL WHO ARE QUALIFIED TO
PERFORM ELECTRICAL INSTALLATIONS SHOULD INSTALL OR
SERVICE THIS UNIT.

WARNING:
NEVER CHARGE STORAGE BATTERIES AT TEMPERATURES ABOVE
OR BELOW THE LIMITS SPECIFIED BY THE BATTERY
MANUFACTURER. NEVER ATTEMPT TO CHARGE A FROZEN BATTERY.

7. MOUNTING LOCATION

Page 1550 of 1859

O & M Manual TRAIN - 1550



9

SEN
Mounting on a drywall:

Use ¾ in. thick plywood to span two vertical support members in the wall. The plywood sheet normally
does not have to be more that 2 ft. by 2 ft. square.
Place plywood to avoid electrical wiring, plumbing, etc., concealed behind wall.
Secure the plywood to the vertical support members using ¼ in. by 2 in. lag bolts and flat washers in a
minimum of four places.
Mark four holes on the plywood using the mounting diagram on pg. 4. Drill pilot holes into the plywood to
secure the mounting bolts.
Mount charger using four ¼ in. by 1/2 in. or M6 lag bolts and flat washers.

Mounting on a metal surface:
Mount charger using four ¼ -20 by 3/4 in. hex head bolts, flat washers and split lock washers or M6
fastening hardware suitable to attach the battery charger to a frame, panel or cross member in four places.
Use the mounting diagram on pg. 4 to place the pilot holes, if needed.
Tighten all bolts to recommended torque of 45-50 inch pounds.

10. WIRING
A. All wiring must comply with applicable codes and local ordinances. See Section 5 for recommended gauges.
B. The charger contains a DC output fuse for internal fault protection, but this will not protect the DC wiring

from fault currents available from the battery. CONSULT NATIONAL CODES AND LOCAL
ORDINANCES TO DETERMINE IF ADDITIONAL BATTERY FAULT PROTECTION IS
NECESSARY IN YOUR INSTALLATION

C. Connect the equipment grounding conductor (earthing) to the charger’s grounding terminal. This should
always be the first wire connected and the last wire disconnected.

D. Connect the DC output conductors to TB3. Make the connections in the order shown in Figure 2A (negative
ground) or Figure 2B (positive ground). The terminals accept 14 through 6 AWG (2.5 through 16 mm2)
conductors.

WARNING:
ENSURE THAT AC POWER IS DISCONNECTED AT THE CIRCUIT
BREAKER OR OTHER SAFETY DISCONNECT BEFORE WIRING
THE CHARGER.

WARNING:
BE SURE TO ROUTE DC POWER WIRING AT LEAST  ¼ INCH (6.3
MM) AWAY FROM AC WIRING, ALARM WIRING, AND THE
CIRCUIT BOARD.

CAUTION:
OBSERVE POLARITY. THE POSITIVE CHARGER OUTPUT
TERMINAL IS LABELED “+” AND THE NEGATIVE
TERMINAL IS LABELED “-”.

FIVE ALARM
MODEL

SHOWN- SEE
PAGE 3 FOR

MODEL NUMBER
BREAKDOWN
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ONE  ALARM MODEL
SHOWN - SEE PAGE 3
FOR MODEL NUMBER

BREAKDOWN

FIGURE 2A FIGURE 2B

E. Connect the AC line and neutral conductors at TB1. If there is an identified grounded circuit con-
ductor (neutral), attach it to the terminal marked N. TB1 will accept 14-6 AWG (2.5-16 mm2) con-
ductors.

WARNING:
BE SURE TO ROUTE ALL AC WIRING AT LEAST  ¼ INCH
(6 MM) AWAY FROM DC WIRING, ALARM WIRING, AND
THE CIRCUIT BOARD.
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F. If the optional alarms are used, connect the alarm wiring to their respective terminals on TB5. Route
alarm wiring through the plastic bushing below TB5, keeping the conductors at least ¼  inch (6 mm)
away from DC wiring, AC wiring, and the circuit board. The terminals accept 24-16 AWG (0.25-1.5
mm2) conductors.

WARNING:
CONNECT ALARM TERMINALS ONLY TO LOW
VOLTAGE, LIMITED ENERGY (“CLASS 2”) CIRCUITS.
ALARM CIRCUITS ARE RATED 2A AT 30 VDC, 0.5A AT 125
VAC, MAXIMUM SWITCHING CAPACITY 62.5VA, 60W.

FIVE ALARM MODEL

ONE ALARM MODEL

RELAY
CONTACTS

BATTERY
FAULT
ALARM

AC FAIL
ALARM

CHARGER
FAIL

ALARM

HIGH BATTERY
ALARM
(HI DC)

LOW BATTERY
ALARM
(LO DC)

Common TB5-1
COM

TB5-4
COM

TB5-7
COM

TB5-10
COM

TB5-13
COM

OPEN ON
ALARM

TB5-2
OK

TB5-5
OK

TB5-8
OK

TB5-11
OK

TB5-14
OK

CLOSE ON
ALARM

TB5-3
FAIL
Defaults to OK
with no AC
input

TB5-6
FAIL
Defaults to
Fail with no
AC input

TB5-9
FAIL
Defaults to
OK with no
AC input

TB5-12
FAIL
Defaults to OK
with no battery

TB5-15
FAIL
Defaults to fail
with no battery

RELAY
CONTACTS

Not Used MASTER
ALARM

Not Used Not Used Not Used

Common TB5-1 No
Connection

TB5-4
COM

TB5-7 No
Connection

TB5-10 No Con-
nection

TB5-13 No Con-
nection

OPEN ON
ALARM

TB5-2 No
Connection

TB5-5
OK

TB5-8 No
Connection

TB5-11 No Con-
nection

TB5-14 No Con-
nection

CLOSE ON
ALARM

TB5-3 No
Connection

TB5-6
FAIL
Defaults to
Fail with no
AC input

TB5-9 No
Connection

TB5-12 No Con-
nection

TB5-15 No Con-
nection

G. If the optional remote temperature sensor is used:
Remove the internal sensor at TB4, if it is present.
Locate the remote sensor where it will accurately detect the battery temperature.
Connect the remote sensor leads to TB4. The sensor is not polarized, so it does not matter which lead
connects to terminal #1.
Route sensor wiring through the plastic bushing below TB5, keeping the conductors at least ¼  inch
(6 mm) away from DC wiring, AC wiring, and the circuit board.
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Jumper JP1.
Configure battery and
output  voltage settings.

H. Verify that all connections are secure and in the proper locations. Tighten all unused screws on the terminal
blocks to secure them against vibration.

I. Ensure all wires are routed so the cover will not pinch them.

11. INTERNAL ADJUSTMENTS

WARNING:
MAKE SURE THE AC POWER TO THE CHARGER IS SHUT
OFF WHILE MAKING THE FOLLOWING ADJUSTMENTS.

AC line voltage switch
110-120V: Use 115V position
208-240V: Use 230V position

Battery range jumper
(12V or 24V battery)

Automatic boost  jumper
Use NORM setting  for
fast charge. Use Off
setting for float charge

Float voltage jumper
Set according to
battery supplier’s
specifications

“Jump start” battery
initialization mode

SAME FOR ALL
MODELS

A. Set the AC voltage select switch (SW100) according to the line voltage. Use the 115V position for nominal
mains voltages between 110V and 120V. Use the 230V position for nominal mains voltages between 208V and
240V.

B. Set the battery range jumper (JP1A) according to nominal battery voltage. Use the 12V position for 12V
batteries. Use the 24V position for 24V batteries.

C. Set the boost mode jumper (JP1B) according to whether the battery should have automatic boost charging. If the
battery manufacturer recommends boost charging (equalization) use the NORMAL position. If not, use the OFF
position.

D. Set the float voltage select jumper (JP1C) according to the battery manufacturer’s recommended 25ºC
       float voltage. The settings are:

14.30/28.60 for 10 or 20 cell Nickel Cadmium at 1.43V/cell
13.62/27.24 for 6 or 12 cell (VRLA) lead-acid at 2.27V/cell, and for 19 cell Nickel Cadmium at 1.43V/cell
13.50/27.00 for 6 or 12 cell (VRLA or high capacity) lead-acid at 2.25V/cell, and for 19 cell Nickel Cadmium
at 1.42V/cell
13.31/26.62 for 6 or 12 cell (flooded) lead-acid at 2.22V/cell, and for 19 cell Nickel Cadmium at 1.40V/cell
13.08/26.16 for 6 or 12 cell lead-acid at 2.18V/cell
12.87/25.74 for 9 or 18 cell Nickel Cadmium at 1.43V/cell

Meter Display Jumper
JP800.  Choose VOLTS,
AMPS, or  AUTO for meter
display view.
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E. Set the Display Selector jumper to one of the 3 available positions on JP800 (see photograph previous page):
VOLTS – Place the short jumper in the “upper” position next to the word “VOLTS”. The 3-digit LED meter
display will show DC Volts only
AUTO – Place the short jumper in the center position next to the word “AUTO”. The 3-digit LED meter
display will automatically and continuously alternate between DC Amps and DC Volts. The display shows
DC Amps for approximately 6 seconds and DC Volts for approximately 3 seconds.
AMPS – Place the short jumper in the “lower” position next to the word “AMPS”. The 3-digit LED meter
display will show DC Amps only.

WARNING:
USE THE JUMP FEATURE ONLY WITH LIQUID ELECTROLYTE
NICKEL-CADMIUM BATTERIES, OR WITH RECENTLY FILLED NEW
LEAD ACID BATTERIES SUPPLIED FROM THE MANUFACTURER DRY
AND DISCHARGED. WHILE THE JUMP FEATURE MAY BE USED TO
CHARGE EXCESSIVELY DISCHARGED LEAD ACID BATTERIES THAT
HAVE ALREADY BEEN IN SERVICE, CONSULT THE BATTERY
MANUFACTURER  TO DETERMINE IF AND HOW THEY CAN SAFELY BE
RESTORED TO SERVICE.

WARNING:
LEAVING A JUMPER IN THE JUMP POSITION DISABLES THE BATTERY
VOLTAGE INTERLOCK, WHICH INCREASES THE RISK OF
ACCIDENTALLY OVERCHARGING 12V BATTERIES WITH 24V
SETTINGS. INCORRECT CHARGE VOLTAGE WILL ACCELERATE
GENERATION OF EXPLOSIVE GASES, INCREASING THE RISK OF FIRE
OR EXPLOSION.

F. The JUMP position allows initial charging of Nickel Cadmium batteries, or new lead acid batteries
supplied from the manufacturer dry and discharged, from a zero charge state. The JUMP feature can also
be used when recharging excessively discharged batteries already in service. To initially
charge/commission zero charge batteries, place a jumper (spare provided with charger) in the JUMP
position on JP1. Operate the charger long enough to retain more than 1.5V/cell for lead acid and 1.0V/cell
for nickel cadmium batteries or until the charger returns to FLOAT MODE (FLOAT MODE LED will be
green).  See SENS Application Note 10 to finish fully commissioning the batteries, as using the JUMP
feature alone is not sufficient. Once the batteries are fully charged, the jumper may be removed or left in
the JUMP position permanently.  The jumper may remain in the JUMP position permanently to ensure
that the charger is able to recharge very low or dead batteries.  If battery voltage is below 9V (12V
system) or 18V (24V system) when AC power is restored and the JUMP feature is not activated, the
charger will go into Battery Fault (alarm state that disables charger).  In this situation the charger will not
charge the batteries.  If the JUMP feature is enabled when AC power is restored, the charger will begin
charging.  Depending on the battery state of charge, the charger may go into Battery Fault and remain so
for some period of time (generally 12 – 24 hours) while the batteries are slowly charged.  The Battery
Fault LED will cycle (approximately once every minute) during this time.  Once Battery Fault stops
cycling, the charger will return to FLOAT or BOOST MODE as normally demanded.

WARNING:
USE ONE JUMPER ONLY ON THE DISPLAY SELECTOR
JP800.  USE ONLY THE “SHORT” JUMPER PROVIDED FOR
JP800, TO AVOID INTERFERENCE WHEN REPLACING THE
COVER (“TALL” JUMPERS ARE TO BE USED ONLY ON JP1).

G. Replace the cover by sliding it straight onto the charger. Ensure the cover’s locating tabs engage the slots
in the chassis. Secure the cover with its four mounting screws.
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See OPERATOR INSTRUCTION section for LED indicator definitions:
A. Verify the status LEDs:

AC FAIL should be ON. If not, the DC output may be open or reversed, or the battery may be
extremely discharged.
BATT FAULT should be OFF. If it lights, check for reversed polarity of the DC wiring.
The DC LOW (Low Battery) LED may be either on or off, depending on the battery’s state of charge.
All other LEDs and the meter display should be off.
If the DC HIGH LED is on, check battery voltage jumper setting.

B. Apply AC power by closing the branch circuit breaker and any other disconnect devices.
C. The meter display should light immediately after power on. The green

AC/ ON LED should be lighted. If a temperature sensor is present, either internal or remote, the green
T-COMP (Temperature Compensation) LED should be lighted.

D. If the BATT FAULT LED lights when AC is applied, this indicates that the battery voltage does not agree
with the Range jumper setting. The charger is interlocked, and will not operate in this condition.
Disconnect AC power, then correct the jumper setting or battery voltage before proceeding.

E. After a short delay (typically 10 seconds or less), the charger will produce output.
F. If the meter display jumper is selected to read Amps or automatic Volts/Amps:

Current should be close to 10A if the battery requires recharging. If automatic boost is enabled, the
BOOST MODE LED may light, in which case the battery will be charged until it reaches 106% of the
float voltage. If boost is disabled, the green FLOAT MODE LED should be on and the battery will
charge until it reaches the float voltage setting.
Output current will be low if the battery is fully charged, possibly too low to read on the meter. This is
normal, provided the correct charging voltage is present. The green FLOAT MODE LED should light
when output current is below approximately 9 A (5A for single alarm).

12. CHECK OUT

* Active only on five alarm models - see page 3 for model number breakdown

*Red for low battery voltage
Red for low or missing AC input

Green for normal voltage (float charge)
Yellow for boost voltage (fast charge)

Green for normal AC input

*Red for excessive battery voltage
Red for internal charger failure

DC Volt/Amp Meter Display

Green for temperature-corrected charger voltage

*Red for open, wrong voltage, reversed battery, or defective battery
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WARNING:
NO OPERATOR SERVICEABLE PARTS INSIDE.
DO NOT OPEN.  COVER MUST BE IN PLACE DURING USE.
USE THIS CHARGER FOR CHARGING LEAD-ACID OR
NICKEL-CADMIUM BATTERIES ONLY.

OPERATOR INSTRUCTIONS

A. ADVANCED  DESIGN FEATURES
Battery Friendly:

Float and boost voltage selectable at install per specific battery vendor recommendations.
Remote temperature compensation for most accurate float and boost voltage control.
Able to charge a dead battery.
Float and Boost voltage electronically controlled with a 4-rate fast charge program. See chart below.

Temperature Compensation:
The battery charger is temperature compensated to match the negative temperature coefficient of the bat-
tery. Thus, the output voltage will increase slightly as the temperature decreases and decrease as tempera-
ture increases.
The output voltage is clamped at 0 and +40 Degrees C to protect against extremely high or low output
voltage. See chart below.

Fault Tolerant: The charger is protected from the following faults:
Internal power component failures.
Over heating (over temperature output power reduction).
Protected against power line transients and surges.

Battery Fault Protection and Alarm:
The battery charger automatically checks the battery voltage before power-on startup. If the battery volt-

15
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Red for internal charger failure

B. FRONT PANEL LED INDICATOR DEFINITIONS AND TROUBLE SHOOTING:

*Red for low battery voltage
*Red for low or missing AC input

Green for normal voltage (float charge)
Yellow for boost voltage (fast charge)

*Red for open, wrong voltage, reversed battery, or defective battery

Green for normal AC input

*Red for excessive battery voltage
DC Volt/Amp Meter Display

Green for temperature-corrected charger voltage

age is either too high or too low, the charger enters a “lockout” period for approximately 10 seconds before
attempting an automatic restart.

The “JUMP” feature (described in Section 11-F in this manual) may be used to allow the battery charger to over-
ride the lockout and start charging a low-voltage discharged battery.
The battery charger will not start if the battery or battery cables have a short circuit, and will start automatically
with a good battery if the short circuit is removed.
In addition to detecting low battery voltage and short circuits, the battery charger also monitors the peak voltage
at its DC output terminals and will enter lockout if the DC cable resistance is too high or if the battery’s internal
resistance is too high.
If a battery is connected backwards, this reverse polarity condition will keep the battery charger in lockout and it
will remain in lockout until the battery is disconnected. A reverse polarity condition will not blow a fuse; the
battery charger will start and run normally when a good battery is connected with correct polarity.
Whenever one of these fault conditions triggers the battery fault protection circuitry as described above, the
“Batt Fault” relay and LED are both activated.
If polarity is correct, DC cables OK, and the “JUMP” feature attempted, the battery fault alarm most likely indi-
cates a defective battery. Replace with a new battery.

Robust Hardened Construction:
Shock and Vibration tested to UL 991, 2G.
Shock and Vibration tested to UL 991, 5G option available.
Lightning transient immunity to ANSI/IEEE C62.41 Cat. B and EN 50082-2 heavy industrial.
Wide operating temperature range: -20 to + 40 Degrees C. Charger will operate at reduced output current rating
up to +60 Degrees C.
Conformal coated printed wiring boards for erosion protection.

World wide Agency Approvals :
UL listed, UL 1012, UL 1236.
CUL listed to CSA C22.2 107.2- M89.
CE marked for EMC directive (industrial environment) and EN 60335-2-29.
Worldwide operating voltage and frequency ranges.

*

* Active only on five alarm models - see page 3 for model number breakdown
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* Active only on five alarm models - see page 3 for model number breakdown

ITEM TEXT LED Meaning Troubleshooting

1 CHGR FAIL RED Charger Fail Charger unable to provide  charging current to
battery. Replace unit.

AC input voltage is too low to supply proper
current when load is applied.

Control board is damaged and should be re-

2 * DC HIGH RED Battery DC Voltage High Check that the battery range voltage jumper set-
ting agrees with battery used.

High battery alarm voltage is 17v for 12v system

3
DC LOW

RED Battery DC Voltage Low Check that battery range voltage jumper setting
agrees with battery used. Check for defective
battery.

Check DC load.

Low battery alarm voltage is 12v for 12v system

4 AC FAIL RED Input AC Missing Check AC  input voltage to charger. Have quali-
fied installer check AC line voltage switch set-
ting. Setting must agree with AC voltage at site.
Check AC fuse.

5 T-COMP GREEN On if Temperature Com-
pensation Working, Off
if Temperature Compen-
sation Option not used.

Confirm if  temperature compensation is intend-
ed to be used. Only one sensor (Local or remote)
should be connected.

6 AC/ ON GREEN 1 alarm model: Charger
operating normally

5 alarm model:  AC input
good

Should be on in normal use.

1 alarm model:  If LED is OFF, AC FAIL,
CHGR FAIL or BATT FAULT LED should be
ON.

5 alarm model:  If LED is OFF, AC FAIL should
be ON.

7 FLOAT
MODE

GREEN Charger Output in Float
Mode

If the automatic boost jumper is in the OFF loca-
tion, this LED will always be on.

If the automatic boost jumper is in the “NORM”
location, this LED will  come on after the battery

8 BOOST
MODE

AMBER Charger Output in Boost
Mode

This LED will not be on if the automatic boost
jumper is in the OFF location, or if the automatic
boost jumper is in the “NORM” location and the
battery is nearly fully charged up.

9 BATT FAULT RED Battery Fault-Charger
automatically disabled:

Battery reversed.
High resistance in charger leads (leads too
small, too long , poorly connected,
open).See Section 5 for information on
wire length and gauge.

Battery internal open circuit.
Battery voltage does not match charger volt-
age range
Defective Battery, replace with new battery
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TROUBLESHOOTING GUIDE—REPEATED BLOWN AC FUSE

CONTACT CUSTOMER
SERVICE

START:
AC FAIL LED red

INPUT
SWITCH

CONFIGURED FOR
115V BUT SOURCE

IS 230V?

Y

N

ENDPROPERLY CONFIGURE
SELECTION SWITCH

FUSE
STILL

BLOWS?

Y

N

AC VOLTS
CORRECT

(MEASURE WITH
MULTIMETER)?

N

Y

ENDCORRECT AC INPUT
SUPPLY PROBLEM

FUSE
STILL

BLOWS?

Y

N

AC FREQUENCY
LOW?

Y

N

ENDCORRECT AC INPUT
SUPPLY PROBLEM

FUSE
STILL

BLOWS?

Y

N
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TROUBLESHOOTING GUIDE—AC FAIL ALARM

START:
AC FAIL LED red

INPUT
SELECTION

SWITCH PROPERLY
CONFIGURED?

N

Y

END
PROPERLY

CONFIGURE
SELECTION SWITCH

ALARM
STILL

PRESENT?

Y

N

AC VOLTS AND
FREQ CORRECT

(MEASURE WITH
MULTIMETER)?

N

Y

ENDCORRECT AC INPUT
SUPPLY PROBLEM

ALARM
STILL

PRESENT?

Y

N

AC INPUT FUSE
BLOWN?

Y

N

ENDREPLACE AC
INPUT FUSE

ALARM
STILL

PRESENT?

Y

N

CONTACT CUSTOMER
SERVICE

ALL CONNECTORS
FIRMLY SEATED?

N

Y

END
FIX

CONNECTIONS

ALARM
STILL

PRESENT?

Y

N

ENDREPLACE CIRCUIT
BOARD TRAY

ALARM
STILL

PRESENT?

Y

N
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TROUBLESHOOTING GUIDE—CHARGER FAIL ALARM

START:
CHGR FAIL LED red

AC VOLTS LOW
(MEASURE WITH
MULTIMETER)?

Y

N

ENDCORRECT AC INPUT
SUPPLY PROBLEM

ALARM
STILL

PRESENT?

Y

N

ALL
CONNECTORS

FIRMLY SEATED?
N

Y

ENDFIX
CONNECTIONS

ALARM
STILL

PRESENT?

Y

N

CONTACT CUSTOMER
SERVICE

ENDREPLACE CIRCUIT
BOARD TRAY

ALARM
STILL

PRESENT?

Y

N
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TROUBLESHOOTING GUIDE—DC HIGH ALARM

CONTACT CUSTOMER
SERVICE

BATTERY RANGE
VOLTAGE JUMPER
PROPERLY SET?

N

Y

END
ADJUST JUMPER
FOR 12V OR 24V

BATTERY

ALARM
STILL

PRESENT?

Y

N

DC VOLTS HIGH
(MEASURE WITH
MULTIMETER)?

Y

N

END

CORRECT BATTERY/
LOAD VOLTAGE

(CONSIDER SURFACE
CHARGE, ALTERNATOR,

EQUIPMENT)

ALARM
STILL

PRESENT?

Y

N

ENDREPLACE CIRCUIT
BOARD TRAY

ALARM
STILL

PRESENT?

Y

N

START:
DC HIGH LED red

Page 1563 of 1859

O & M Manual TRAIN - 1563



22

SENS EnerGenius Technical Manual

TROUBLESHOOTING GUIDE—DC LOW ALARM

ADJUST JUMPER
FOR 12V OR 24V

BATTERY

START:
DC LOW LED red

N

Y

END

ALARM
STILL

PRESENT?

Y

N

N

Y

ENDCORRECT AC INPUT
SUPPLY PROBLEM

ALARM
STILL

PRESENT?

Y

N

CHARGER IN
CURRENT LIMIT
(MAX CURRENT,
LOW VOLTAGE)?

Y

N

END
DETERMINE CAUSE OF
CURRENT LIMIT AND
CORRECT PROBLEM

ALARM
STILL

PRESENT?

Y

N

BATTERY RANGE
VOLTAGE JUMPER
PROPERLY SET?

AC VOLTS AND
FREQ CORRECT

(MEASURE WITH
MULTIMETER)?

CONTACT CUSTOMER
SERVICE

ENDREPLACE CIRCUIT
BOARD TRAY

ALARM
STILL

PRESENT?

Y

N
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TROUBLESHOOTING GUIDE—BATTERY FAULT ALARM

N

Y

FIX LEADS THAT ARE TOO
LONG, TOO SMALL, POOR-
LY CONNECTED OR OPEN
(SEE MANUAL FOR WIRE

LENGTH/GAUGE RE-
QUIREMENTS)

ALARM
STILL

PRESENT?

Y

N

N

Y

ADJUST JUMPER
FOR 12V OR 24V

BATTERY

ALARM
STILL

PRESENT?

Y

N

BATTERY REVERSE
POLARIZED?

Y

N

CORRECT BATTERY
CONNECTION

ALARM
STILL

PRESENT?

Y

N

BATT FAULT LED
SOLID RED

(NOT FLASHING)?

Y

N

HIGH RESISTANCE
IN CHARGER

OUTPUT LEADS?

BATTERY RANGE
VOLTAGE JUMPER
PROPERLY SET?

TO “BATTERY DEFECTIVE”

CONTACT
CUSTOMER

SERVICE

BATTERY
DEFECTIVE

(INTERNAL OPEN
CIRCUIT, SHORT,

ETC.)?

Y

N

REPLACE BATTERY

ALARM
STILL

PRESENT?

Y

N

REPLACE
CIRCUIT

BOARD TRAY

ALARM
STILL

PRESENT?

Y

N

DC OUTPUT FUSE
BLOWN?

Y

N

REPLACE DC
OUTPUT FUSE

ALARM
STILL

PRESENT?

Y

N

FROM NO
“HIGH

RESISTANCE”

END

END

END

END

END

END

START:
BATT FAULT LED red
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RELAY
CONTACTS

BATTERY
FAULT
ALARM

AC FAIL
ALARM

CHARGER
FAIL

ALARM

HIGH BATTERY
ALARM
(HI DC)

LOW BATTERY
ALARM
(LO DC)

COMMON TB5-1
COM

TB5-4
COM

TB5-7
COM

TB5-10
COM

TB5-13
COM

OPEN ON
ALARM

TB5-2
OK

TB5-5
OK

TB5-8
OK

TB5-11
OK

TB5-14
OK

CLOSE ON
ALARM

TB5-3
FAIL
Defaults to OK
with no AC
input

TB5-6
FAIL
Defaults to
Fail with no
AC input

TB5-9
FAIL
Defaults to
OK with no
AC input

TB5-12
FAIL
Defaults to OK
with no battery

TB5-15
FAIL
Defaults to fail
with no battery

C. ALARM DESCRIPTION, FIVE  ALARM MODEL:

RELAY
CONTACTS

Not Used * MASTER
ALARM

Not Used Not Used Not Used

COMMON TB5-1 No
Connection

TB5-4
COM

TB5-7 No
Connection

TB5-10 No Con-
nection

TB5-13 No Con-
nection

OPEN ON
ALARM

TB5-2 No
Connection

TB5-5
OK

TB5-8 No
Connection

TB5-11 No Con-
nection

TB5-14 No Con-
nection

CLOSE ON
ALARM

TB5-3 No
Connection

TB5-6
FAIL
Defaults to
Fail with no
AC input

TB5-9 No
Connection

TB5-12 No Con-
nection

TB5-15 No Con-
nection

D. ALARM DESCRIPTION, ONE  ALARM MODEL:

NORMAL SET UP:

1. Apply AC power by closing the branch circuit breaker and any other disconnect devices.

2. The meter display should light immediately after power on. The green
AC/ ON  LED should be lighted. If a temperature sensor is present, either internal or remote, the green
T-COMP (Temperature Compensation) LED should be lighted.

3. After a short delay (typically 10 seconds or less), the charger will produce output. If the meter display jumper is
selected to read Volts or automatic Volts/Amps, the voltmeter reading should increase, indicating the battery is
being charged.

4. If the meter display jumper is selected to read Amps or automatic Volts/Amps:
Current should be close to 10A if the battery requires recharging. If automatic boost is enabled, the BOOST
MODE LED may light, in which case the battery will be charged until it reaches 106% of the float voltage. If
boost is disabled, the green FLOAT MODE LED should be on and the battery will charge until it reaches the
float voltage setting.
Output current will be low if the battery is fully charged, possibly too low to read on the meter. This is normal,
provided the correct charging voltage is present. The green FLOAT MODE LED should light up when output
current is below approximately 9.0 A (5A for single alarm).

* The MASTER ALARM is a summary alarm. It will close on CHGR FAIL, AC FAIL or BATT FAULT.
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Form 258     Rev B

SENS Limited Warranty: NRG Series Battery Charger

What is covered?
This warranty covers any defect in material and workmanship on NRG model battery chargers manufactured by Stored
Energy Systems, a Colorado Limited Liability Company (SENS).

What this warranty does not cover:
This warranty does not cover damages, defects or failures of your equipment resulting from shipping damage, accidents,
installation errors, unauthorized adjustment or repair, unauthorized third-party service, failure to follow instructions,
misuse, fire, flood, acts of persons not in our control, and acts of God.

For how long:
Three years from date of shipment, except magnetic parts and power semiconductors, which are covered for 10 years.

What we will do:
If your battery charger is defective within the warranty period, we will repair it or, at our option, replace it at no charge
to you.

If we choose to replace your charger, we may replace it with a new or refurbished one of the same or similar design.
The repair or replacement will be warranted for the remainder of the original warranty period.  If we determine that your
charger cannot be repaired or replaced, we will refund its purchase price to you.

What we ask you to do:
Contact SENS service department to obtain warranty service instructions.  To obtain warranty service the product must
be returned, freight prepaid, to the factory under a Return Material Authorization (RMA) number provided by SENS.
If, in SENS’ opinion, the problem can be rectified in the field, SENS may elect to ship replacement parts for customer
installation instead of having the product returned to the factory.

Limitation:
This warranty is limited to defects in material or workmanship of the product.  It does not cover loss of time,
inconvenience, property damage or any consequential damages.  Repair, replacement or refund of the purchase price of
the equipment is your exclusive remedy.

Extended Warranty: NRG Series Battery Charger

Extended Warranty Period
At any time during the standard Limited Warranty period, customer may purchase extended warranty to lengthen the warranty
period on the entire product to 5 or 10 years from date of original shipment.  All other terms of SENS Limited Warranty (see
above) apply.

Premium Warranty: NRG Series Battery Charger

Premium Warranty Coverage
At the time of original Product purchase, Customer may purchase premium warranty coverage for the standard warranty
period or for extended periods of 5 or 10 years from date of original shipment. With premium warranty coverage, SENS will,
if requested by Customer, pay reasonable and customary labor and mileage charges for the user to replace or repair the
charger, limited to 100% of the Company’s original net Product invoice amount, in the form of a credit toward future
purchases of Product from the Company. All other terms of SENS Limited Warranty (see above) apply.
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PANEL EMWH1
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PANEL SCHEDULE FOR EMWH1
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PANEL EMWL1
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PANEL EMEL1
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PANEL SCHEDULE FOR EMEL1
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Ventilated design transformers:

Encapsulated design transformers (above 2 kVA):

Transformadores de Diseño Ventilado:

Transformadores de Diseño Encapsulado (mayores de 2 kVA):
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All dry-type transformers: Transformadores de Diseño Ventilado y Encapsulado:
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Barnard EJMT Team

EJMT FFSS
Project No. C 0703-360
Subaccount 17810
Design-Build Project

MAINTENANCE AND OPERATINGS
TRAINING PLAN

Rev. 1

5.0  MECHANICAL (BOILER) SYSTEM

Page 1748 of 1859

2

O & M Manual TRAIN - 1748



Page 1749 of 1859

O & M Manual TRAIN - 1749



Page 1750 of 1859

O & M Manual TRAIN - 1750



                              2001945 Page 1751 of 1859

O & M Manual TRAIN - 1751



                              2001945 Page 1752 of 1859

O & M Manual TRAIN - 1752



                                             2001945 Page 1753 of 1859

O & M Manual TRAIN - 1753



   Installation & Operation Manual
Models:  402 - 2072

 WARNING:

CFX-CHX-I-O Rev F
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The Copper-fin II - How it works...
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Installation & Operation Manual

6 Start-up
Check/control water chemistry

Hardness less than 7 grains

Chlorine concentration less than 200 ppm

Test/replace freeze protection fluid

Freeze protection (when used)

Fill and test water system

Purge air from water system

 WARNING

 CAUTION

Check for gas leaks

 WARNING

 WARNING

Page 1757 of 1859

O & M Manual TRAIN - 1757



Installation & Operation Manual

48

6 Start-up
Check thermostat circuit(s)

Check vent and air piping

Placing the boiler in operation
Boiler operational checks

Boiler operation

Start the boiler

If boiler does not start correctly

 WARNING

Set space heating operation (boiler only)
Determine controlling sensor

Verify space heat circulator mode

Set space heating set point temperature
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6 Start-up (continued)

Figure 6-1_Lighting Instructions
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6 Start-up
Set DHW operation
Verify DHW circulator mode (boiler only)

Set outlet target temperature (boiler only)

Set tank target temperature

Set clock

 NOTICE

Configuration of the cascade
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7 Operating information (continued)

General

How the appliance operates

0 - 10V input (set point or power)

DHW priority (boiler only)

DHW / SH (space heating) cycling (boiler only)

Programmable controlling sensor (boiler only)

Anti-cycling (boiler only)

Boiler, system, and DHW pump control

NOTICE

NOTICE

How the control module operates

Control inputs and outputs

Staging S1 - S4

Tank Aquastat
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7 Operating information
Temperature control

Firing rate

Ramp delay (boiler only)

Gradient limiting

Outdoor air reset (boiler only)

Boost function (boiler only)

Night setback

 CAUTION

Protection features

Outlet temperature, and temperature rise limiting

Freeze protection

High limit operations
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7 Operating information (continued)

Run-time and alarm outputs

Run-time and cycle counting

Service reminder

Error logging

Boiler temperature regulation
Operating temperature (target)

Outdoor reset operation, if used (boilers
only)

Target temperature with outdoor reset

Reset curve

Cascade

Monitor external limits

Low water cutoff protection
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7 Operating information

Sequence of the cascade

DHW, Night Setback, and Ramp Delay operation with
cascade
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7 Operating information (continued)

OPERATION DISPLAY

1. The manual reset high limit must be closed before any action will
take place.

HTR: Standby
OUT: 123.8F(129)

2. Upon a call for heat the control turns on the appropriate pumps
(system and boiler pumps for space heating; DHW pump for DHW
call). The flow switch and low water cutoff (if equipped) must
close.

HTR: Standby
OUT: 123.8F(129)

3. • If the unit is equipped with a proof of closure valve, the
  proof of closure switch must be closed. The proof of closure
  valve is then energized. The gas pressure switch(es) (if equipped)
  must close.

 • If the contact for the louvers is closed, the louver proving,
  and auto reset high limit (water heater only) inputs must close.

 • If the air pressure switch is open, the prepurge cycle then
  begins by starting the combustion blower. Once started,
  the air pressure switch must close.

HTR: Standby
OUT: 123.8F(129)

4. After prepurge, the blower slows down and the hot surface ignitor
(HSI) is energized.

HTR: PREPURGE
OUT: 123.9F(129)

5. Once the HSI is hot, the trial for ignition begins with the
 opening of the gas valve.

HTR: IGNITION
OUT: 123.9F(129)

6. If the SMART SYSTEM control does not sense flame, then it will
      lock out.

HTR: POSTPURGE, LOCKOUT
OUT: 123.9F(129)

7. If the SMART SYSTEM control senses flame, it will fire the burner
     to maintain the set point. The firing rate will stage as required to
      hold the actual temperature at the set point.  If the boiler lights due
     to a space heating call for heat, and the ramp delay function is
    active (default is disabled), the staging will be held to a series of
      increasing limits after the burner has lit.

HTR: RUN STG: 1
OUT: 124.8F(129)

8. If the space heating call for heat is active, and a DHW call for heat
becomes active, the control will turn on the DHW pump and then
turn off the boiler pump (boiler and DHW pump operation briefly
overlap  to ensure that flow is maintained throughout the unit). This
will divert the hot water away from the heating zone(s) and send it
to the DHW tank instead. The control will then modulate to maintain
the outlet temperature to the DHW boiler set point.

HTR: DHW STG 123
OUT: 177.8(180)

9. If the DHW call for heat remains active for more than 30 minutes,
and the space heating call for heat is also on, then the control
will  turn on the boiler pump, turn off  the DHW pump and resume
firing based on the space heating set point (boiler and DHW
pump operation briefly overlap to ensure that flow is maintained
throughout the unit). As long as both the space heating and DHW
calls for heat remain active, the control will switch back and forth
between the two modes until one of them is satisfied.

HTR: RUN STG 12
OUT: 123.0F(129)

10. Once both calls for heat are satisfied, the control will turn
 off the burner. The blower will remain on for the postpurge cycle.
Any pumps that are running will continue to run for their respective
pump delay times, then turn off.

HTR: POSTPURGE
OUT: 127.4F(129)

11.Boiler pump off, system pump continues its delay if longer. HTR: Standby
OUT: 124.7F(129)

12. System pump off. HTR: Standby
OUT: 122.9F(129)

Sequence of operation
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Copper-fin II control module

Figure 7-1_Control Panel - Operator Interface
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7 Operating information (continued)

Access modes

User

Installer

Saving parameters
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7 Operating information
Status display screens
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7 Operating information (continued)
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7 Operating information
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7 Operating information (continued)

Operation of the cascade
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Maintenance and annual startup

Service technician
(see the following pages for instructions)

General:
 • Address reported problems

 • Inspect interior; clean and vacuum if
  necessary;

 • Check for leaks (water, gas, flue,
  condensate)

 • Examine venting system

 • Check system water pressure/system
  piping/expansion tank

 • Check control settings

 •  Check igniter

 • Check wiring and connections

 • Check flue gas passageways

 • Flame inspection (stable, uniform)

 • Inspect and clean the burner

 • Check manifold gas pressure

   • Perform start-up checkout and
  performance verification per Section 6 in
  the Copper-fin II Installation and
  Operation Manual.

If combustion or performance
indicate need:

  • Clean heat exchanger with a stiff bristle
        brush

  • Remove and clean burners using
    water. Dry before re-assembling.

  • Clean the blower wheel with a brush and
        vacuum.  Do not let dirt from cleaning get
        pulled into the blower.

A
N

N
U

A
L

ST
A

R
T-

U
P

Owner maintenance
(see the Copper-fin II User’s Information Manual for

instructions)

Daily

 • Check appliance area

 •    Check pressure/temperature
   gauge

Monthly

 • Check vent piping

 • Check air piping

 • Check relief valve

      • Replace combustion air filter
Note:  More frequent replacement may
be necessary in dirty environments.

Periodically  • Test low water cutoff (if used)

 • Reset button (low water cutoff)

Every
6 months

 •  Check appliance piping (gas and
  water) for leaks

 • Operate relief valve

End
of season
months

 •  Shut appliance down (unless
  boiler used for domestic hot
  water)

Table 9A_Service and Maintenance Schedules

9 Maintenance
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Address reported problems

Inspect appliance area

Inspect appliance interior

Check all piping for leaks

 WARNING

 WARNING

 WARNING

 WARNING

9 Maintenance

Flue vent system and air piping

 WARNING

Check water system

Check expansion tank
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Check relief valve

 WARNING

 WARNING

Inspect/replace hot surface igniter

Check all wiring

Check control settings

9 Maintenance (continued)

 WARNING

Ignition system checkout
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Check burner flame

Perform start-up and checks

 WARNING

Figure 9-2_Flame Pattern Illustration

Check flue gas passageways

 NOTICE

 CAUTION

Inspect and clean burner
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Inspect and clean the heat exchanger

 NOTICE

Figure 9-3_Location of the Heat Exchanger Inside
Jacket

Review with owner

Oiled bearing circulators

9 Maintenance (continued)
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FILE NO.: 43.80
DATE: Oct. 2, 2008
SUPERSEDES: 43.80
DATE: Sept. 26, 2008

INSTALLATION AND OPERATING INSTRUCTIONS

COMMERCIAL PUMPS
Series 4300, 4360 & 4380 Vertical In-Line Pumps

INTRODUCTION
This document contains specific information regarding the safe installation, operating and maintenance of Vertical In-Line pumps
and should be read and understood by installing, operating and maintenance personnel. The equipment supplied has been
designed and constructed to be safe and without risk to health and safety when properly installed, operated and maintained. The
instructions following must be strictly adhered to. If clarification is needed on any point please contact Armstrong quoting the
equipment serial number.

WARNING SYMBOLS
Safety instruction where an electrical hazard is involved.

Safety instruction where non-compliance would affect safety risk.

Safety instruction relating to safe operation of the equipment. (ATTENTION)

INSTRUCTIONS FOR SAFE USE
No installation of this equipment should take place unless this document has been studied and understood. Handling,
transportation and installation of this equipment should only undertaken by trained personnel with proper use of lifting equipment.
See later diagrams for lifting advice. Refer to the pump nameplate for pump speed, pressure and temperature limitations. The limits
stated must not be exceeded without written permission from Armstrong.

TEMPERATURE
Where under normal operating conditions the limit of 68°C/155°F (Restricted Zone) for normal touch, or 80°C/176°F (Unrestricted
Zone) for unintentional touch, may be experienced, steps should be taken to minimize contact or warn operators/users that normal
operating conditions will be exceeded. In certain cases where the temperature of the pumped liquid exceeds the above stated
temperature levels, pump casing temperatures may exceed 100°C/212°F and not withstanding pump insulation techniques
appropriate measures must be taken to minimize risk for operating personnel.

NOISE LEVELS
Typical Pumping Unit Sound Pressure Level, Decibels, A-Weighted, at 1 m (3 ft.) from unit.

1200 rpm 1800 rpm 3600 rpm
ODP TEFC ODP TEFC ODP TEFCFrame

Designation hp dB-A hp dB-A hp dB-A hp dB-A hp dB-A hp dB-A
140 0.75 - 1 59 0.75 - 1 58 1 - 3 64 1 - 2 64 1.5 - 3 70 1.5 - 2 79
180 1.5 - 2 61 1.5 - 2 61 3 - 5 66 3 - 5 68 5 - 7.5 74 3 - 5 82
210 3 - 5 66 3 - 5 65 7.5 - 10 70 7.5 - 10 73 10 - 15 76 7.5 - 10 85
250 7.5 - 10 70 7.5 - 10 69 15 - 20 74 15 - 20 78 20 - 25 78 15 - 20 88
280 15 - 20 75 15 - 20 74 25 - 30 74 25 - 30 82 30 - 40 80 25 - 30 89
320 25 - 30 77 25 - 30 77 40 - 50 78 40 - 50 83 50 - 60 83 40 - 50 94
360 40 - 50 80 40 - 50 80 60 - 75 80 60 - 75 89 75 - 100 88 60 - 75 95
400 60 - 75 82 60 - 75 84 100 - 125 83 100 92 125 - 150 92 100 96
440 100 - 125 85 100 - 125 88 150 - 200 87 125 - 150 96 200 - 250 95 125 - 150 98

Select Armstrong Installation & Operation (I&O) Guides are now posted in our Wiki site.
isit the Armstrong Wiki site at  HV http://www.armstrongpumps.com/wiki.htmlH and share
 your ideas on best practices for the installation and operation of Armstrong products.
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OPERATION

5. STARTING PUMP
 Ensure that the pump turns freely by hand, or with some gentle mechanical help such as a strap or Allen key in coupling bolt.
 Ensure that all protective guarding is securely fixed in position.
 The pump must be fully primed on start up. Fill the pump casing with liquid and rotate the shaft by hand to remove any air trapped in

the impeller. On Series 4300 any air trapped in the casing as the system is filled must be removed by the manual air vent in the seal
flush line. ENSURE ENTRAINED AIR IS REMOVED FROM SERIES 4300 PUMPS, PRIOR TO STARTING, THROUGH THE AIR
VENT ON THE SEAL FLUSH LINE – OPEN VENT UNTIL CLEAR OF AIR. Series 4360 & 4380 units are fitted with seal flush/vent
lines piped to the pump suction area. When these units operate residual air is drawn out of the pump towards the suction piping.

 “Bump” or energize the motor momentarily and check that the rotation corresponds with the directional arrow on the pump casing.
 To reverse rotation of a three phase motor, interchange any two power leads.
 Start the pump with the discharge valve closed and the suction valve open, then gradually open the discharge valve when the

motor is at operating speed. The discharge valve may be “cracked” or open slightly at start up to help eliminate trapped air.
 When stopping the pump: Close the discharge valve and de-energize the motor.
 DO NOT run the pump against a closed discharge valve for an extended period of time. (A few minutes maximum)
 Star-Delta motor starters should be fitted with electronic/mechanical interocks that have a timed period of no more than 40 mili-

seconds before switching from star (Starting) to delta (Run) connection yet allow the motor to reach full star (Starting) speed
before switching to delta (Run).

 Should the pump be noisy or vibrate on start-up a common reason is overstated system head. Check this by calculating the
pump operating head by deducting the suction pressure gauge value from the discharge gauge reading. Convert the result into
the units of the pump head as stated on the pump nameplate and compare the values. Should the actual pump operating head
be significantly less than the nameplate head value it is typically permissable to throttle the discharge isolation valve until the
actual operating head is equal to the nameplate value. Any noise or vibration usually disappears. The system designer or
operator should be made aware of this soon as some adjustment may be required to the pump impeller diameter or drive
settings, if applicable, to make the pump suitable for the system as installed.

CAUTION:
Check rotation arrow prior to operating the unit. The rotation of all Armstrong Vertical In-Line units is “clockwise” when viewed
from the drive end. (Looking from on top of / behind the motor)

6. GENERAL CARE
 Vertical In-Line pumps are built to operate without periodic maintenance, other than motor lubrication on larger units. A

systematic inspection made at regular intervals, will ensure years of trouble-free operation, giving special attention to the
following:
 Keep unit clean
 Provide the motor with correctly sized overload protection
 Keep moisture, refuse, dust or other loose particles away from the pump and ventilating openings of the motor.
 Avoid operating the unit in overheated surroundings (Above 100ºF/40ºC).

  WARNING:
Whenever any service work is to be performed on a pumping unit, disconnect the power source to the driver, LOCK it OFF and
tag with the reason. Any possibility of the unit starting while being serviced must be eliminated.

 If mechanical seal environmental accessories are installed, ensure water is flowing through the sight flow indicator and that filter
cartridges are replaced as recommended. (See Armstrong files 43.85 & 43.86 for seal environmental instructions).
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7. LUBRICATION

Pump
 Lubrication is not required. There are no bearings in the pump that need external lubrication service.
 Large Series 4300 units are installed with a shaft bushing located beneath the impeller that is lubricated from the pump discharge.

This bearing is field removable for service on the 20x20x19 size without disturbing the motor or other major pump components.
 Service instructions for the lower bearing is to be found on File No: 43.805.

Motor
 Follow the lubrication procedures recommended by the motor manufacturer. Many small and medium sized motors are

permanently lubricated and need no added lubrication. Generally if there are grease fittings evident the motor needs periodic
lubrication. None if not.

 Check the lubrication instructions supplied with the motor for the particular frame size indicated on the motor nameplate.

Mechanical Seal
 Mechanical seals require no special attention. The mechanical seal is fitted with a flush line. The seal is flushed from discharge

of the pump casing on Series 4300 pumps and is flushed/vented to the suction on close coupled pumps, Series 4360 & 4380.
 The Series 4300 pump is flushed from the pump discharge because the mechanical seal chamber is isolated from the liquid in

the pump by a throttle bushing. Because the seal chamber is isolated, seal environmental controls such as filters and
separators, when installed in the Series 4300 flush line are very effective, as only the seal chamber needs cleansing, and will
prolong seal life in HVAC systems.

 Do not run the pump unless properly filled with water as the mechanical seals need a film of liquid between the faces for proper
operation.

 Mechanical seals may ‘weep’ slightly at start-up. Allow the pump to continue operating for several hours and the mechanical
seal to ‘seat’ properly prior to calling for service personnel.

 The following Armstrong files are available for mechanical seal replacement instructions:
 Series 4360 & 4380: File 43.81
 Series 4300: P-Base and TCZ Motor Frames – File 43.84

TC Motor Frame – File 43.88

8. SYSTEM CLEANLINESS
 Before starting the pump the system must be thoroughly cleaned, flushed and drained and replenished with clean liquid.
 Welding slag and other foreign materials, “Stop Leak” and cleaning compounds and improper or excessive water treatment are

all detrimental to the pump internals and sealing arrangement.
 Proper operation cannot be guaranteed if the above conditions are not adhered to.

NOTE:
Particular care must be taken to check the following before the pump is put into operation:
 A. Pump primed?
 B. Rotation OK?
 C. Lubrication OK?
 D. Pipe work properly supported?
 E. Voltage supply OK?
 F. Overload protection OK?
 G. Is the system clean?
 H. Is the area around the pump clean?

WARRANTY
Does not cover any damages to the equipment resulting from failure to observe the above precautions. Refer to Armstrong General
Terms and Warranty sheet. Contact your local Armstrong representative for full information.
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CR, CRI, CRN, CRT

GRUNDFOS INSTRUCTIONS

Installation and operating instructions
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1. General
The CR range is based on the inline multistage centrifugal pump
first pioneered by Grundfos. CR is available in four basic
materials and over one million configurations. CR is suitable for
pumping water and water-like liquids in industry, petrochemical,
water treatment, commercial buildings, and many other
applications. Some of CR’s outstanding characteristics are:
• superior efficiency
• reliability
• ease of maintenance
• compact size and small footprint
• quiet operation.

2. Shipment inspection
Examine the components carefully to make sure no damage has
occurred to the pump during shipment. Care should be taken to
ensure the pump is NOT dropped or mishandled.

2.1 Ensure you have the right pump
Read the pump nameplate to make sure that it is the one you
ordered.
• CR

Centrifugal pump with standard cast iron and 304 stainless
steel construction

• CRI
Centrifugal pump; all parts in contact with water are 304
stainless steel construction

• CRN
Centrifugal pump; all parts in contact with water are 316
stainless steel construction

• CRT
Centrifugal pump; all parts in contact with water are titanium
construction

• CRE
Centrifugal pump with a Grundfos MLE VFD motor attached.

2.2 Checking the condition of the pump
The shipping carton in which your pump arrived is specially
designed around your pump during production to prevent damage
during shipment. As a precaution, the pump should remain in the
carton until you are ready to install it. Examine the pump for any
damage that may have occurred during shipping. Examine any
other parts of the shipment as well for any visible damage.
Note: If the pump is shipped as a complete unit (motor attached
to pump end), the position of the coupling (that connects the
pump shaft to the motor shaft) is set at factory specifications. No
adjustment is required. If the unit is delivered as a pump end only,
follow the adjustment procedures in the section on replacing the
motor.
Pump without Motor (CR(I)(N) 1s, 1, 3, 5, 10, 15, and 20 Only):
If you purchased a pump without a motor, the shaft seal has been
set by the factory. Do not loosen the three set screws on the shaft
seal when attaching the motor.
Pump without Motor (CR(N) 32, 45, 64, 90, 120, and 150 Only):
If you purchased a pump without a motor, you must install the
seal. The seal is protected in its own sub boxing within the pump
packaging crate. To protect the shaft and bearings during
shipment, a shaft holder protective device is used. This device
must be removed prior to installation of the seal. Read the seal
installation instructions which are included in the pump package.

2.3 Verifying electrical requirements
Verification of the electrical supply should be made to be certain
the voltage, phase and frequency match that of the pump motor.
The proper operating voltage and other electrical information can
be found on the motor nameplate. These motors are designed to
run on  of the nameplate-rated voltage. For dual-
voltage motors, the motor should be internally connected to
operate on the voltage closest to the 10% rating, i.e., a 208
voltage motor wired per the 208 volt connection diagram. The
wiring connection diagram can be found on either a plate
attached to the motor or on a diagram inside the terminal box
cover. If voltage variations are larger than , do not
operate the pump.

Warning
Electrical Work: All electrical work should be
performed by a qualified electrician in
accordance with the latest edition of the National
Electrical Code, local codes and regulations.

Warning
Shock Hazard: A faulty motor or wiring can cause
electrical shock that could be fatal, whether
touched directly or conducted through standing
water. For this reason, proper grounding of the
pump to the power supply’s grounding terminal
is required for safe installation and operation.
In all installations, the above-ground metal
plumbing should be connected to the power
supply ground as described in Article 250-80 of
the National Electrical Code.
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8. Preventative pump maintenance
At regular intervals depending on the conditions and time of
operation, the following checks should be made:
1. Pump meets required performance and is operating smoothly

and quietly.
2. There are no leaks, particularly at the shaft seal.
3. The motor is not overheating.
4. Remove and clean all strainers or filters in the system.
5. Verify the tripping of the motor overload protection.
6. Check the operation of all controls. Check unit control cycling

twice and adjust, if necessary.
7. If the pump is not operated for unusually long periods, the unit

should be maintained in accordance with these instructions. In
addition, if the pump is not drained, the pump shaft should be
manually rotated or run for short periods of time at monthly
intervals.

8. To extend the pump life in severe duty applications, consider
performing one of the following actions:
– Drain the pump after each use.
– Flush the pump, through system, with water or other fluid

that is compatible with the pump materials and process
liquid.

– Disassemble the pump liquid components and thoroughly
rinse or wash them with water or other fluid that is
compatible with the pump materials and process liquid.

If the pump fails to operate or there is a loss of performance, refer
to Section 15. Diagnosing specific problems.

9. Maintaining the pump’s motor

9.1 Motor Inspection
Inspect the motor at regular intervals, approximately every 500
hours of operation or every three months, whichever occurs first.
Keep the motor clean and the ventilation openings clear.

The following steps should be performed at each inspection:
1. Check that the motor is clean. Check that the interior and

exterior of the motor is free of dirt, oil, grease, water, etc. Oily
vapor, paper, pulp, textile lint, etc. can accumulate and block
motor ventilation. If the motor is not properly ventilated,
overheating can occur and cause early motor failure.

2. Use an Ohmmeter (“Megger”) periodically to ensure that the
integrity of the winding insulation has been maintained.
Record the Ohmmeter readings. Immediately investigate any
significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

9.2 Motor Lubrication
Electric motors are pre-lubricated at the factory and do not
require additional lubrication at start-up. Motors without external
grease fittings have sealed bearings that cannot be re-lubricated.
Motors with grease fittings should only be lubricated with
approved types of grease. Do not over-grease the bearings.
Over-greasing will cause increased bearing heat and can result in
bearing/motor failure. Do not mix petroleum grease and silicon
grease in motor bearings.
Bearing grease will lose its lubricating ability over time, not
suddenly. The lubricating ability of a grease (over time) depends
primarily on the type of grease, the size of the bearings, the
speed at which the bearings operate and the severity of the
operating conditions.
Good results can be obtained if the following recommendations
are used in your maintenance program. It should also be noted
that pumps with more stages, pumps running to the left of the
performance curve, and certain pump ranges may have higher
thrust loads. Pumps with high thrust loads should be greased
according to the next service interval level.

9.3 Recommended lubricant

Note: If pump is fitted with a bearing flange that requires grease, see the stickers on either the bearing flange or coupling guards for
proper grease type and greasing schedule.

Warning
Do not touch electrical connections before you
first ensure that power has been disconnected.
Electrical shock can cause serious or fatal injury.
Only qualified personnel should attempt
installation, operation, and maintenance of this
equipment.

Severity of service Ambient temp. (max.) Environment Approved types of grease

Standard +104 °F (+40 °C) Clean, little corrosion Grundfos ML motors are greased
for life or will have the grease type
on the nameplate. Baldor motors
are greased with Polyrex EM
(Exxon Mobile).

Severe +122 °F (+50 °C) Moderate dirt, corrosion

Extreme >122 °F (+50°C)
or Class H insulation

Severe dirt, abrasive dust,
corrosion
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9.4 Motor lubrication schedule
(for motors with grease nipples)

New motors that have been stored for a year or more should be
regreased according to the following:

9.5 Lubrication Procedure

1. Clean all grease fittings. If the motor does not have grease
fittings, the bearing is sealed and cannot be greased
externally.

2. If the motor is equipped with a grease outlet plug, remove it.
This will allow the old grease to be displaced by the new
grease. If the motor is stopped, add the recommended amount
of grease. If the motor is to be greased while running, a
slightly greater quantity of grease will have to be added.
Note: If new grease does not appear at the shaft hole or
grease outlet plug, the outlet passage may be blocked. At the
next service interval the bearings must be repacked.

3. Add grease SLOWLY taking approximately one minute until
new grease appears at the shaft hole in the endplate or grease
outlet plug. Never add more than 1-1/2 times the amount of
grease shown in the lubrication schedule.

4. For motors equipped with a grease outlet plug, let the motor
run for 20 minutes before replacing the plug.

10. Replacing the motor
If the motor is damaged due to bearing failure, burning or
electrical failure, the following instructions detail how to remove
the motor for replacement.

10.1 Disassembly
For disassembly, proceed as follows:
1. Turn off and lock out power supply. The power supply wiring

can now be safely disconnected from the motor wires.
Remove the coupling guards. Note: CR 1s, 1, 3, 5, 10, 15, and
20: do not loosen the three shaft seal securing allen screws.

2. Using the proper metric Allen wrench, loosen the four cap
screws in the coupling. Completely remove coupling halves.
On CR1s-CR20, the shaft pin can be left in the pump shaft.
CR(N)32, 45, 64, 90, 120, and 150 do not have a shaft pin.

3. With the correct size wrench, loosen and remove the four bolts
which hold the motor to the pump end.

4. Lift the motor straight up until the shaft has cleared the motor
stool.

10.2 Assembly
For assembly, proceed as follows:
1. Remove key from motor shaft, if present, and discard.
2. Thoroughly clean the surfaces of the motor and pump end

mounting flange. The motor and shaft must be clean of all oil/
grease and other contaminants where the coupling attaches.
Set the motor on the pump end.

3. Place the terminal box in the desired position by rotating the
motor.

4. Insert the mounting bolts, then diagonally and evenly tighten:
– for 3/8” bolts (1/2 to 2 hp), torque to 17 ft-lb
– for 1/2” bolts (3 to 40 hp) torque to 30 ft-lb
– for 5/8” bolts (50 - 100 hp) torque to 59 ft-lb
– follow instructions for particular pump model in sections

10.2.1 Torque specifications for CR 1s, 1, 3, and 5 through
10.2.4 CR(N) 32, 45, 64, 90, 120, and 150.

NEMA (IEC)
Frame Size

Standard Service
Interval

Severe
Service Interval

Extreme
Service Interval

Weight of grease
to add

[oz (grams)]

Volume of grease
to add

[in3 (teaspoons)]

Up through 210
(132) 5500 hrs 2750 hrs 550 hrs 0.30 (8.4) 0.6 (2)

Over 210 through 280
(180) 3600 hrs 1800 hrs 360 hrs 0.61 (17.4)* 1.2 (3.9)

Over 280 up through 360
(225) 2200 hrs 1100 hrs 220 hrs 0.81 (23.1)* 1.5 (5.2)

Over 360
(225) 2200 hrs 1100 hrs 220 hrs 2.12 (60.0)* 4.1 (13.4)

Warning
The grease outlet plug MUST be removed before adding new grease.

Caution

To avoid damage to motor bearings, grease must
be kept free of dirt. For an extremely dirty
environment, contact Grundfos, the motor
manufacturer, or an authorized service center for
additional information.
Mixing dissimilar grease is not recommended.

Caution

It must be emphasized that motors used on CR
pumps are specifically selected to our rigid
specifications. Replacement motors must be of
the same frame size, should be equipped with
the same or better bearings and have the same
service factor. Failure to follow these
recommendations may result in premature motor
failure.
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15. Diagnosing specific problems

Problem Possible cause Remedy

The pump does not run. 1. No power at motor. Check voltage at motor terminal box. If no voltage at motor, check
feeder panel for tripped circuits and reset circuit.

2. Fuses are blown or circuit
breakers are tripped.

Turn off power and remove fuses. Check for continuity with
ohmmeter. Replace blown fuses or reset circuit breaker. If new
fuses blow or circuit breaker trips, the electrical installation, motor
and wires must be checked.

3. Motor starter overloads are burned
or have tripped out.

Check for voltage on line and load side of starter. Replace burned
heaters or reset. Inspect starter for other damage. If heater trips
again, check the supply voltage and starter holding coil.

4. Starter does not energize.
Energize control circuit and check for voltage at the holding coil. If
no voltage, check control circuit fuses. If voltage, check holding
coil for shorts. Replace bad coil.

5. Defective controls.
Check all safety and pressure switches for operation. Inspect
contacts in control devices. Replace worn or defective parts or
controls.

6. Motor is defective.

Turn off power and disconnect wiring. Measure the lead to lead
resistances with ohmmeter (RX-1). Measure lead to ground values
with ohmmeter (RX-100K). Record measured values. If an open or
grounded winding is found, remove motor and repair or replace.

7. Defective capacitor
(single-phase motors).

Turn off power and discharge capacitor. Check with ohmme-
ter (RX-100K). When the meter is connected to the capaci-
tor, the needle should jump towards 0 ohms and slowly drift
back to infinity ( ). Replace if defective.

8. Pump is bound.

Turn off power and manually rotate pump shaft. If shaft does not
rotate easily, check coupling setting and adjust as necessary. If
shaft rotation is still tight, remove pump and inspect. Disassemble
and repair.

The pump runs but at reduced
capacity or does not deliver water. 1. Wrong rotation. Check wiring for proper connections. Correct wiring.

2. Pump is not primed or is airbound.
Turn pump off, close isolation valve(s), remove priming plug.
Check fluid level. Refill the pump, replace plug and start the pump.
Long suction lines must be filled before starting the pump.

3. Strainers, check or foot valves are
clogged.

Remove strainer, screen or valve and inspect. Clean and replace.
Reprime pump.

4. Suction lift too large.

Install compound pressure gauge at the suction side of the pump.
Start pump and compare reading to performance data. Reduce
suction lift by lowering pump, increase suction line size or
removing high friction loss devices.

5. Suction and/or discharge piping
leaks.

Pump spins backwards when turned off. Air in suction pipe.
Suction pipe, valves and fittings must be airtight. Repair any leaks
and retighten all loose fittings.

6. Pump worn.

Install pressure gauge, start pump, gradually close the discharge
valve and read pressure at shutoff. Convert measured pressure (in
psi) to head (in feet): (Measured psi x 2.31 ft/psi = ___ ft). Refer to
the specific pump curve for shutoff head for that pump model. If
head is close to curve, pump is probably OK. If not, remove pump
and inspect.

7. Pump impeller or guide vane is
clogged.

Disassemble and inspect pump passageways. Remove any
foreign materials found.

8. Incorrect drain plug is installed. If the proper drain plug is replaced with a standard plug, water will
recirculate internally. Replace with proper plug.

9. Improper coupling setting. Check/reset the coupling; see page 18.
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Problem Possible cause Remedy

Pump cycles too much 1.
Pressure switch is not
properly adjusted or is
defective.

Check pressure setting on switch and operation. Check voltage
across closed contacts. Readjust switch or replace if defective.

2. Level control is not properly
adjusted or is defective.

Check setting and operation. Readjust setting (refer to level control
manufacturer’s data). Replace if defective.

3. Insufficient air charging or
leaking tank or piping.

Pump air into tank or diaphragm chamber. Check diaphragm for
leak. Check tank and piping for leaks with soap and water solution.
Check air to water volume. Repair as necessary.

4. Tank is too small.

Check tank size and air volume in tank. Tank volume should be
approximately 10 gallons for each gpm of pump capacity. The
normal air volume is 2/3 of the total tank volume at the pump cut-in
pressure. Replace tank with one of correct size.

5. Pump is oversized.

Install pressure gauges on or near pump suction and discharge
ports. Start and run pump under normal conditions, record gauge
readings. Convert psi to feet (Measured psi x 2.31 ft/psi = ____ ft)
Refer to the specific pump curve for that model, ensure that total
head is sufficient to limit pump delivery within its design flow range.
Throttle pump discharge flow if necessary.

Fuses blow or circuit breakers or
overload relays trip 1. Tank is too small. Check voltage at starter panel and motor. If voltage varies more

than , contact power company. Check wire sizing.

2. Motor overloads are set too low.
Cycle pump and measure amperage. Increase heater size or
adjust trip setting to a maximum of motor nameplate (full load)
current.

3. Three-phased current is
imbalanced.

Check current draw on each lead to the motor. Must be within
. If not, check motor and wiring. Rotating all leads may

eliminate this problem.

4. Motor is shorted or grounded.

Turn off power and disconnect wiring. Measure the lead-to-lead
resistance with an ohmmeter (RX-1). Measure lead-to-ground
values with an ohmmeter (RX-100K) or a megaohm meter. Record
values. If an open or grounded winding is found, remove the motor,
repair and/or replace.

5. Wiring or connections are faulty. Check proper wiring and loose terminals. Tighten loose terminals.
Replace damaged wire.

6. Pump is bound.

Turn off power and manually rotate pump shaft. If shaft does not
rotate easily, check coupling setting and adjust as necessary. If
shaft rotation is still tight, remove pump and inspect. Disassemble
and repair.

7. Defective capacitor
(single-phase motors).

Turn off power and discharge capacitor. Check with ohmmeter
(RX-100K). When the meter is connected to the capacitor, the
needle should jump towards 0 ohms and slowly drift back to infinity
( ). Replace if defective.

8. Motor overloads at higher ambient
temperature than motor.

Use a thermometer to check the ambient temperature near the
overloads and motor. Record these values. If ambient temperature
at motor is lower than at overloads, especially where temperature
at overloads is above +104 °F (+40 °C), ambient-compensated
heaters should replace standard heaters.
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Manual Operation of Drainage System Control Valves

To manually operate the Drainage System Control Valves:
Turn power off to actuator.
Loosen open and closed locknuts.
Open or close valve manually with handwheel.
With the power off, the valve will not return to its original
position:  Make note of original position prior to manual
operation.
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