Colorado Project No. SHE 0853-xxx		June 5, 2010
Construction Sub-Account 177xx
REVISION OF SECTION 614
VARIABLE MESSAGE SIGN (LED) (OVERHEAD)

Section 614 of the Standard Specifications is hereby revised for this project to include the following:

DESCRIPTION

This work consists of furnishing and installing a Light Emitting Diode Variable Message Sign (LED VMS) and associated equipment cabinets at locations as shown in the plans.   The sign shall be fully compatible with the mounting hardware and support structure shown on the plans.  The LED VMS shall be equipped with the ability to display 3 lines of text at a height of 18-inch tall characters and shall have a display made up of a full matrix configuration.  The matrix shall be a minimum of 27 pixels high by 105 pixels wide. The sign shall include a power shut off mounted to the sign structure near the controller interface cabinet.  The sign shall be capable of operating without any decrease in performance over a temperature range of   -40° F to +158° F with a relative humidity of 0 to 100 percent, condensing.  The sign shall have a minimum design life of 20 years.       

MATERIALS

a) 	Certifications:  Prior to start of the installation of the LED VMS the Contractor shall provide the following certifications to the Engineer for review and approval:
(1) Certification showing that the manufacturer of the LED VMS is fully compliant with ISO 9001 as of the bid date for this project.  The ISO 9001 Certification shall apply to the facility, and to the design, fabrication, installation, and maintenance of the LED VMS.  The facility where this company actually designs and manufactures the LED VMS shall be ISO 9001:2000 certified a minimum of one year prior to the bid date for this project.
(2) Working drawings showing the sign housing and tilting brackets shall be sealed by an Engineer registered in the State of Colorado and shall be submitted in accordance with subsection 105.02. 
(3) Certification showing that welding of the LED VMS housing is in accordance with the American Welding Society (AWS) Standards, ANSI/AWS D1.2-97. The LED VMS manufacturer’s welders and welding procedures shall be certified by an ANSI/AWS Certified Welding Inspector to the ANSI/AWS D1.2-97 Structural Welding Code for Aluminum.
(4) Certification that all aluminum face materials have a coating that meets or exceeds the requirements of the American Architectural Manufacturers Association (AAMA) Specifications Publication No. 2605.
(5) Certification that the LEDs were tested and binned in accordance with the CIE Test Method A.
(6) Documentation and information on software as described in Appendix A of this document.
(7) Documentation verifying the VMS is listed by an accredited 3rd party testing organization for conformance to UL48 and UL 1433.
(8) All workmanship shall comply with IPC-A-610C, Class 2 titled "Acceptability of Electronic Assemblies", 
(9) Documentation providing proof PCB silicon conformal coating conformance to MIL-I-46058C Type SR and IPC-CC-830.
(10) Documentation that the sign’s structural integrity is in Conformance to AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals (Third Draft).   
(11) Documentation that the VMS conforms to the Transient Protection and Vibration of the NEMA Standard TS4, Section2.

b) 	Sign Housing: All component parts shall be easily and readily accessible by a single person for inspection and maintenance.  There shall be room for a technician to work.  Access shall be made by entering the side of the housing.  The housing shall be weather tight, and compliant to the NEMA 3R Standard.  The bottom panel of the housing shall have a minimum of four drain holes, with snap-in, drain filter plug inserts. 
The sign housing shall be capable of withstanding a wind loading of 120 mph without permanent deformation or other damages. The sign housing shall also be designed, stamped and signed by a Professional Engineer licensed in Colorado to withstand current AASHTO specified group loading combinations including: sign 
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weight, repair personnel and equipment, ice and wind loads.   It shall also meet strength requirements for truck-induced gusts as specified in NCHRP Report 412. The sign housing shall be engineered to withstand snow loading of 40 pounds per square foot, as well as the ability to be mounted in a manner that prevents the buildup of snow and creates a natural means by which snow can run off without impeding flow of traffic.   The performance of the sign, including the visibility and legibility of the display, shall not be impaired due to continuous vibration caused by wind, traffic or other factors.  The housing shall be designed to accommodate mounting on the rear vertical plane and shall be structurally sufficient to be mounted to the sign support structure.  The sign housing and structural components for the tilting system including bolts and welds, shall be structurally sufficient to perform under all applicable loading conditions including gravity, wind, traffic, weather, roadway deicers, maintenance, and other environmental factors.  Working drawings showing the sign housing and tilting brackets shall be submitted in accordance with subsection 105.02.  Working drawings shall be sealed and signed by an Engineer registered in the State of Colorado.
	All parts shall be made of corrosion resistant materials, such as plastic, stainless steel or aluminum.  Painted steel is not acceptable.  No self-tapping screws shall be used.  The exterior front face surfaces shall be finish coated by a system that meets or exceeds the AAMA Specification No. 2605.  The finish shall be matte black. The main body of the sign housing shall be constructed of aluminum with a natural mill finish.  All exterior seams shall be continuously welded by an inert gas process, except for the coated fascia material.
	The glazing shall be constructed of 0.25 inch thick clear GE LEXAN XL10 or pre-approved equivalent polycarbonate sheets with surfaces that resist hazing from UV light. The glazing shall be protected by a coated 0.090 inch aluminum mask with apertures punched directly in front of each pixel.  The coating shall meet or exceed the AAMA Specification No. 2605. 
	The external front face panels shall have the following minimum dimensions:  The perimeter panels shall be a minimum of 12 inches wide.  The external front face panels shall be thermally insulated from the rest of the sign housing.  The glazing, aluminum mask and the external front face panels shall be easily replaceable from within the sign housing.  
The ventilation system shall be forced air.  The system shall be designed to adequately cool the pixels from all sides along with the front and rear of the display module and all other internal components. The ventilation system shall have the following properties:
(1) Positive pressure (exhaust fans are not acceptable).  
(2) The fans shall have ball or roller bearings, shall be permanently lubricated and shall require no periodic maintenance. The fans are to be positioned in such a manner so as to provide a balanced air flow to the ventilation system in the event of failure of any fan.  
The sign housing shall be provided with a flush-mounted, 150 degree swing, right hinge, heavy-duty, personnel access door with hoisting hardware on door frame that will provide easy access for a single maintenance person. The door shall be constructed of aluminum with a welded aluminum frame and equipped with two closed cell neoprene gaskets.  One gasket shall be attached to the door and one gasket shall be attached to the housing door jamb.  The housing door shall be attached to the housing with a stainless steel piano hinge with a stainless steel pin spot welded at the top. The hinge shall be mounted so that it is not possible to remove it from the door or cabinet without first opening the door. The door and hinges shall be braced to withstand a 100 pound per vertical foot of door height load applied vertically to the outer edge of the door when standing open. There shall be no permanent deformation or impairment of any part of the door or cabinet body when the load is removed.  The door opening shall be double flanged on all four sides.  The cabinet door shall also be pad-lockable.
It shall include a three-point locking mechanism with two operating handles, and a dead bolt center-case lock. The lock mechanism and handles shall be corrosion resistant.  The door operating handles shall be on both the inside and outside of the door.  The door assembly shall also include a device to hold the door open from 90 to 150 degrees.
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The door shall be provided with a door alarm that is controlled by the sign controller and notifies the Central system control software whenever the door is accessed. 

The sign housing shall have a continuous, interior walkway (minimum 24” width) extending the full length of the sign.  The internal structural members shall be extruded aluminum and shall accommodate both the display module mountings while allowing air distribution.  The display modules shall be removed and replaced without the use of tools and without disturbing adjacent modules.  A fold down aluminum shelf shall be provided in the sign housing next to the 2070 controller and in the controller interface cabinet.  The sign shall have baseboard heaters that are sufficient to elevate the temperature within the sign to 30° F above the temperature outside the sign.  These heaters shall be controlled by a wind up timer in the sign and remotely from the controller interface cabinet and central computers. The angular alignment of the sign housing shall be adjustable in the vertical direction from (0 to 10 degrees) down in one-degree increments to optimize the viewing angle.	For surge protection, the system power shall be protected by two stages of transient voltage suppression devices.  Also, communication lines shall be protected by two stages of transient voltage suppression devices as required in the Sign Controller Communication Interface section of this specification. In both cases, tripping of each stage (or both if tripped simultaneously) of the surge protection shall cause the sign controller to call central and report the error condition (for dialup operation) or report the error condition to central on the next poll (for multi-drop operation). There shall be an option that is either enabled or disabled and is selected and downloaded from the central system control software to the sign controller.  When this option is enabled, tripping of the second stage of surge protection shall prevent power from reaching any components of the sign until the surge protection has been replaced. When this option is disabled, the sign will continue to function normally after the second stage of surge protection is tripped.

c)	Sign controller:  The sign controller shall be mounted in the sign housing.  The sign controller shall be a multiple-sourced, non-proprietary, NTCIP compliant, 19 inch rack mountable, 2070 ATC (Lite) traffic controller, and shall be provided with resident software stored in non-volatile memory. The housing shall be backwards compatible with a standard 2070 traffic controller chassis currently in use. The 2070 ATC controller shall have the capability of upgrading to ATC 5.2b (Linux) specifications.

        The 2070 ATC  (Lite) shall include a minimum of seven (7) serial communications I/O ports, including three (3) RS-232 ports and one (1) Ethernet port, 2070 accessories 2070-7A serial communication  module, 2070-2B field I/O module,  2070-1B CPU Module, and a 2070-4A power supply module shall be supplied as the minimum. The 2070 ATC (Lite) shall have the latest OS-9 (or Linux) operating system.
        
        The sign controller shall be programmed to receive and transmit NTCIP compliant sign control commands 
        from the central system control software or laptop computer.
     
      The controller shall have power-up and auto-restart capabilities with programmable default actions when 
      recovering from a power off condition. A hardware watch dog circuit shall provide automatic reset of the
      controller and modem device. Central control shall have ability to perform a remote command for the
      controller and modem device reset.

The Controller shall perform all communication, control and feedback functions and shall not require an intermediate control device and be the only sign controller.  Communication and control lines between the sign controller and the system interface circuits shall be opto-coupled.
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The following shall be mounted inside the main sign housing: 
 
(1) NTCIP compliant 2070 ATC (Lite) sign controller 
(2) Fold-down laptop shelf and document holder for maintaining sign.  
(3) Modem/or communication device
(4) Display system interface circuits
(5) Local/remote control switch
(6) Sign to ground voice communication RJ-11 jack
(7) USB plug-in connection or a serial connection with a USB converter cable for the controller interface.
(8) RS-232 cable (a minimum of 4 feet long to connect the controller interface to a laptop computer)
(9) A.C. surge protection and communication surge protection

There shall be an outside controller interface box that shall be made of aluminum or stainless steel, be weather tight, corrosion resistant, and meet NEMA 3R standards.  The separate controller interface box shall be mounted as indicated on the plans. This typically will be on the sign support structure pole furthest from traffic.  
The controller interface cabinet shall contain the following assemblies:

(1) Power-on indicator
(2) Waterproof local/remote switch
(3) Local control LED indicator
(4) RS-232cable a minimum of 4 feet long to connect the controller interface to a laptop computer.
(5) 120 VAC GFI outlet
(6) For dialup installations, an RJ-11 jack for connecting the dialup phone line shall be installed with in-line 
surge protection.

d) 	Electronics:  All electronic components, except printed circuit boards, shall be commercially available, easily accessible, replaceable and individually removable using conventional electronics repair methods.
All Printed Circuit Boards (PCBs) shall be completely conformal coated with a silicone resin that meets the IPC CC-830 standard.  The exception for this coating shall be the pixels on the front of the PCB of the LED motherboards and any components in sockets.
All discrete components, such as resistors, capacitors, diodes, transistors, and integrated circuits shall be individually replaceable. Components shall be arranged so they are easily accessible for testing and replacement.  All circuit designs shall utilize high quality electronic components and shall provide a meantime before failure of at least 3 years.  

Provisions shall be made to prevent face fogging and condensation. The sign controller shall read the internal temperature sensors, external ambient temperature sensor and the humidity sensor. The sign controller shall use these readings in an algorithm that turns on the heat tape to reduce both frost on the face of the sign and condensation on the display modules and other electronic circuitry.  

The sign and the controller shall be capable of operating with 120/240 VAC, 50 amp per leg, 60 Hz, single phase power.  The sign shall have a 50-amp two-pole breaker (common trip) main, 120/240 VAC, single phase, four wire load center with 20 circuit capability.  Each circuit in the sign shall be powered from a circuit breaker.  Inside the sign housing, all 120 VAC service lines shall be independently protected by a thermo 
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magnetic circuit breaker at the sign housing entry point.  All 120 VAC wiring shall be located in conduit, pull boxes, raceways, or control cabinets as required by the National Electrical Code (NEC).  No 120 VAC wiring shall be exposed within or outside of the sign housing.  The sign housing shall not be considered as a raceway or control cabinet.  There shall be a minimum of three GFI Duplex outlets installed inside the sign housing.  
	
Lighting shall be provided to illuminate the interior of the sign.  The lights shall be enclosed in die cast aluminum safety fixtures with twist-on bulb guards secured by four set- screws.  The light bulbs shall be clear incandescent light bulbs that may be controlled by an adjustable timer.

The pixels shall be amber in color and utilize precision optical performance AlInGaP II LEDs constructed of aluminum indium gallium phosphide.  The brightness and color of each pixel shall be uniform over the entire face of the sign within the 15-degree cone of vision from minimum of 200 feet up to and including 1100 feet in all lighting conditions.  Each pixel shall be 40 candelas at 20mA as measured by the sum of the brightness of the individual LEDs in each pixel.  The brightness of each LED shall be measured in accordance with CIE Test Method A, as described in CIE 127-1997, Technical Report: Measurement of LEDs.

Each pixel shall contain two strings of LEDs. The pixel strings shall be powered from a regulated DC power source and the LED current shall be maintained at 25 plus or minus three milliamperes per string to maximize life of the pixel. The failure of an LED in one string within a pixel shall not affect the operation of any other string or pixel.  The LEDs shall be capable of operating in a temperature range of –40 degrees to +100 degrees C.  The LED junction temperature of 130 °C.  The LEDs shall be moisture resistant epoxy with UV-A and UV-B inhibitors.

Pixel power drawn from the DC supplies shall not exceed 1.5 watts per pixel, including the driving circuitry.
A minimum of three photocells shall be installed on the sign. These devices shall permit automatic light intensity measurement of light conditions at each sign location.  These photocells shall be mounted in a manner to measure front, rear and ambient light conditions.  

Provisions shall be made to prevent perceivable brightening of the sign due to stray headlights shining upon the photo sensors at night.


The power supplies shall be paralleled in a diode OR configuration such that one supply may completely fail and the sign will still be supplied with enough power to run 40% of all pixels.

All cables shall be securely clamped/tied in the sign housing.  No adhesive attachments will be allowed.
The signs shall be capable of displaying ASCII characters 32 through 126 (including all upper and lower case letters and digits from 0 to 9) at any location in a message line.
The Contractor shall be responsible for locating the nearest electrical power and telephone sources and connecting those sources to the appropriate terminations with the LED VMS.  The Contractor shall cooperate with the local electrical and telephone utilities to establish a service accounts at the direction of the Engineer.

e) 	Communication:  The sign controller shall be capable of being controlled from the central system control software and the controller interface cabinet via RS-232 serial and Ethernet communications.

The sign controller shall include separate interfaces for communication with the central system control software and the controller interface cabinet.  
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The communications between the sign controller and the central system control software and controller interface cabinet shall comply with the NEMA National Transportation Communications for ITS Protocol (NTCIP).  The sign controller shall support all NTCIP conformance levels, conformance groups, objects, and minimum storage sizes and ranges as specified in APPENDIX A.

In addition to the standard Management Information Base (MIB) objects, the sign shall include any additional manufacturer-specific MIB objects required to support all of the sign and central software functionality defined in this specification and in APPENDIX A.

Dial-up or hardwire multi-drop communication lines shall be protected by two stages of transient voltage suppression devices including MOVS and spark gap arrestor.

The sign controller shall be capable of being remotely reset from the central system control software.
The sign shall provide a minimum of four (4) input and four (4) output contact closures able to receive digital and or analog signals that will allow up to 15 message activations upon contact closure events. These message activations shall permit standard NTCIP operations to occur and also permit contact closure messages to occur without message activation collisions and or message activation errors. Contact closures shall be remotely accessible using standard NTCIP MIB objects. Contact closures shall be capable of issuing NTCIP traps.

The sign controller shall provide software modules that will allow integration with CDOT WIM systems.

The sign controller shall allow user-configuration of maximum and minimum temperature in which to turn fans on and off.  

The sign shall have polling capability and at a minimum shall be capable of reporting the status of the following:



(1) Pixel operational status that includes every string of every pixel
(2) Sign and ambient temperature
(3) DC power supply status
(4) The current state (on or off) of each pixel, including any pixel errors, in the actual, currently displayed message without disturbing the message in any way.  This shall be real time and shall not be based on a previous pixel test.
(5) Cooling fan status 
(6) Access door alarm
(7) Communication failure log
(8) Heat tape status
(9) UPS status
(10) AC surge protector status
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The controller software shall be capable of displaying the following types of messages:

(1) Static messages capable of displaying any character or set of characters
(2) Full Graphic capabilities. 
(3) Flashing messages with the following ranges of adjustable timing:
(a) Message time on from 0.5 to 5.0 seconds in 0.1 second increments.
(b) Message time off from 0.5 to 5.0 seconds in 0.1 second increments.
(4) Alternating messages capable with the following ranges of adjustable timing:
(a) Primary message time on from 0.5 to 5.0 seconds in 0.1 second increments.
(b) Primary message time off from 0 to 5.0 seconds in 0.1 second increments.
(c) Alternate message time on from 0.5 to 5.0 seconds in 0.1 second increments.
(d) Alternate message time off from 0 to 5.0 seconds in 0.1 second increments.

It shall be possible to flash any character or set of characters in an alternating message at the adjustable frequencies listed above for flashing messages.  The flashing period shall be a sub-multiple of the associated alternating on time.  It shall also be possible to flash any character or set of characters in a static message.
The sign controller shall monitor the photo cell circuits in the sign and convert the measured light intensity into the desired pixel brightness. 
MANUFACTURER QUALIFICATIONS

The manufacturer shall supply experience documentation showing that the manufacturer has been in business, under the current corporate name, designing and manufacturing Interstate LED Variable Message Signs for a minimum of 5 years; and that the manufacturer has in operation a minimum of 100 walk-in LED VMSs.  These 100 VMS shall be from 5 separate projects and operational for a minimum of 5 years.
 
CONSTRUCTION REQUIREMENTS

Contractor shall be fully responsible for the delivery of the sign to the installation site and any damages that occur in the installation delivery process.
The LED VMS shall be installed in accordance with manufacturer’s recommendations.  A qualified factory representative shall be available on site to ensure proper installation and testing.   

The Contractor shall perform a VMS acceptance test procedure for approval and acceptance by the Department in the presence of the Engineer, a representative of the CDOT Colorado Transportation Management Center, and the 
manufacturer’s representative.  The test shall include all items addressed in these specifications and any other requirements from the project plans or Engineer. The test shall also include the use of the latest version of the 
NTCIP Exerciser, or equivalent, to demonstrate that no proprietary protocols have been used and that the local and central software are NTCIP compliant. The Contractor shall notify the Engineer at least two weeks prior to the test date.

A minimum of five copies of the operations manual detailing the electrical schematics, operation and maintenance of the VMS system, including spare software copies, shall be provided.  Additional copies may be requested by the Engineer.  One copy of the manual shall remain inside the sign housing or control cabinet.  One copy shall be mailed to the Colorado Transportation Management Center at 425 C Corporate Circle, Golden, Colorado 80401.
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WARRANTY

a) Standard Warranty.  The contractor shall ensure that the manufacturer can warranty the product for a minimum of 3 years for all parts returned to the factory, and full telephone technical support at no additional charge to the Department.   The technical support shall include access to a trained service representative who can respond within 24 hours to questions related to all VMS related equipment problems and maintenance issues.
METHOD OF MEASUREMENT

The LED VMS will be measured by the actual number that are installed and accepted, and shall include all labor, materials, and equipment necessary to complete the work, including the sign controller, controller interface box, sign housing, electronics, communications equipment, delivery to the installation site and standard warranty.  

BASIS OF PAYMENT

Payment will be made in accordance with the following:

90% upon completion of the installation and provision of all certifications
10% upon the completion of the testing

Payment will be made under:

Pay Item							Pay Unit
Variable Message Sign (LED) (Overhead)			Each

All costs associated with having a manufacturer’s representative on-site will not be measured and paid for separately, but shall be included in the work.

All costs associated with training and the purchasing of manuals will not be measured and paid for separately, but shall be included in the work.

All costs associated with the delivery of the sign to the installation site will not be measured and paid for separately, but shall be included in the work.

Electrical and telephone demark service connections from the power and telephone sources to the appropriate terminations with the LED VMS will be paid for by Force Account in accordance with subsection 109.04.












-9-
REVISION OF SECTION 614
VARIABLE MESSAGE SIGN (LED) (OVERHEAD)

Appendix A							

NTCIP Requirements

This portion of the specification defines the detailed NTCIP requirements for the Dynamic Message Signs covered by the project specifications.

This specification references several standards through their NTCIP designated names.  The following list provides the full reference to the current version of each of these standards.  In many cases, the standard is more 
widely known by its original NEMA assigned number, in these cases, the NEMA number is also identified.  The content of the NEMA standard is identical to that of the NTCIP standard.
Each NTCIP Component covered by these project specifications shall implement the most recent version of the standard that is at the stage of Recommended or higher as of Sunday, April 03, 2001, including any and all Approved or Recommended Amendments to these standards as of the same date.  It is the ultimate responsibility of the vendor to monitor NTCIP activities to discover any more recent documents. 

General Requirements:

Subnet Level
Each NTCIP Component shall support NTCIP 2103 v01.05 over both a null-modem connection and a contractor-provided external dial-up modem connection.  The dial-up modem shall support data rates of 14.4 kbps, 9600 bps, 4800 bps, 2400 bps, 1200 bps, 600 bps, and 300 bps.  The null-modem shall support the same speeds with a maximum of 19.2 kbps.  Additionally, the NTCIP Component shall be 
able to make outgoing and receive incoming calls as necessary and support the following modem command sets: 

· Hayes AT Command Set
· MNP5
· MNP10
· V.42bis

NTCIP Components may support additional Subnet Profiles at the vendor’s option.  At any one time, only one Subnet Profiles shall be active on a given serial port of the NTCIP Component.  If the NTCIP Component has a serial port that supports multiple Subnet Profiles, the NTCIP Component shall be configurable to allow the field technician to activate the desired Subnet Profile and shall provide a visual indication of the currently selected Subnet Profile.

Transport Level
Each NTCIP Component shall comply with NTCIP 2202, (NEMA TS 3.Internet).  NTCIP Components may support additional Transport Profiles at the manufacturer’s option.  Response datagrams shall use the same Transport Profile used in the request.  Each NTCIP Component shall support the receipt of datagrams conforming to any of the identified Transport Profiles at any time.

Application Level
Each DMS shall comply with NTCIP 2301, (NEMA TS 3.AP-STMF), as a Managed Agent and shall meet the requirements for Conformance Level 1 (NOTE – See Amendment to standard).  SNMP shall be required and STMP shall not be required.  An NTCIP Component may support additional Application Profiles at the manufacturer’s option.  Responses shall use the same Application Profile used by the request.  Each NTCIP Component shall support the receipt of Application data packets at any time allowed by the subject standards.  
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Information Level
Each NTCIP Component shall provide Full, Standardized Object Range Support of all objects required by these procurement specifications, unless otherwise indicated below or approved by the Project Engineer.  The maximum Response Time for any object or group of objects shall be 200 milliseconds.  
The vendor’s software shall implement all mandatory objects of the mandatory conformance group defined in NTCIP 1201, (NEMA TS 3.4) Global Object Definitions:
1) Configuration Conformance Group – Section 3.1
2) Security Conformance Group (new in Amendment 1)

The vendor’s software shall implement the mandatory objects of the optional conformance groups defined in NTCIP 1201, (NEMA TS 3.4), Global Object Definitions:
· Time Management Conformance Group – Section 3.3
· TimeBase Event Schedule Conformance Group – Section 3.4
· Report Conformance Group – Section 3.5

The vendor’s software shall implement all mandatory objects of all mandatory conformance groups defined in NTCIP 1203, (NEMA TS 3.6) Object Definitions for Dynamic Message Signs:

· Sign Configuration Conformance Group – Section 4.1
· Message Table Conformance Group – Section 4.6
· Sign Control Conformance Group – Section 4.7

The vendor’s software shall implement all mandatory objects of the optional conformance groups defined in NTCIP 1203, (NEMA TS 3.6), Object Definitions for Dynamic Message Signs:
· GUI Appearance – Section 4.2
· Font Definition – Section 4.3
· DMS Sign Configuration – Section 4.4
· MULTI Configuration – Section 4.5
· Default Message – Section 4.8
· MULTI Error – Section 4.10
· Illumination/Brightness – Section 4.11
· Scheduling – Section 4.12
· Auxiliary I/O – Section 4.13
· Sign Status – Section 4.14
· Status Error – Section 4.15
· Pixel Error Status – Section 4.16
· Fan Error Status – Section 4.18
· Temperature Status – Section 4.17
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The vendor’s software shall implement the following optional objects defined in NTCIP 1203, (NEMA TS 3.6):
· dmsMessageBeacon – Section 2.6.1.1.1.8.6
· dmsSWReset – Section 2.7.1.1.1.1
· dmsMessageTimeRemaining – Section 2.7.1.1.1.4
· dmsShortPowerRecoveryMessage – Section 2.7.1.1.1.8
· dmsLongPowerRecoveryMessage – Section 2.7.1.1.1.9
· dmsShortPowerLossTime – Section 2.7.1.1.1.10
· dmsResetMessage – Section 2.7.1.1.1.11
· dmsCommunicationsLossMessage – Section 2.7.1.1.1.12
· dmsTimeCommLoss – Section 2.7.1.1.1.13
· dmsPowerLossMessage – Section 2.7.1.1.1.14
· dmsEndDurationMessage – Section 2.7.1.1.1.15
· dmsMultiOtherErrorDescription – Section 2.7.1.1.1.20
· dmsStatDoorOpen – Section 2.11.1.1.1.6

· fanFailures – Section 2.11.2.1.1.8
· fanTestActivation – Section 2.11.2.1.1.9
· tempMinCtrlCabinet – Section 2.11.4.1.1.1
· tempMaxCtrlCabinet – Section 2.11.4.1.1.2
· tempMinAmbient – Section 2.11.4.1.1.3
· tempMaxAmbient – Section 2.11.4.1.1.4
· tempMinSignHousing – Section 2.11.4.1.1.5
· tempMaxSignHousing – Section 2.11.4.1.1.6

The vendor’s software shall implement the following tags (opening and closing where defined) of MULTI as defined in NTCIP 1203, (NEMA TS 3.6), Object Definitions for Dynamic Message Signs:

	MULTI Tag
1 Field
2 Flash
3 Font
4 Hexadecimal Character
5 Justification Line
6 Justification Page
7 Moving Text
8 New Line
9 New Page
10 Page Time
11 Spacing – Character
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The Field Tag shall support the following field ID’s:

	Field Tag ID	Description
1		1	Time, 12-hour format (no AM/PM indicator)
2		2	Time, 24-hour format
3		3	Temperature in degrees Celsius
4		4	Temperature in degrees Fahrenheit
5		7	Day of week
6		8	Day of month
7		9	Month of year
8		10	Year, 2-digits
9		11	Year, 4-digits

Sizes and Ranges

All objects required by these procurement specifications shall support all values within its standardized range, unless otherwise approved by the Project Engineer.  The standardized range is defined by a size, range, or 


enumerated listing indicated in the object’s SYNTAX field and/or through descriptive text in the object’s DESCRIPTION field of the relevant standard.  The following provides the current listing of known variances for this project:
	

Object				Reference	Minimum Project Requirements

NTCIP 1201 (TS 3.4)
moduleTableEntry	2.2.3	Shall contain at least one row with moduleType equal to 3 (software).  The moduleMake shall specify the name of the 
		manufacturer, the moduleModel shall specify the manufacturer’s name of the component and the 
		modelVersion shall indicate the model version number of the component.
communityNamesMax	2.8.2		Shall be at least 4.
maxTimeBaseScheduleEntries	2.4.3.1		7
maxDayPlans	2.4.4.1		7
maxDayPlanEvents	2.4.4.2		7
maxEventLogConfigs	2.5.1		50
eventConfigMode	2.5.2.3		2,3,and 4
maxEventLogSize	2.5.3		200
maxEventClasses	2.5.5		7
maxGroupAddress	2.7.1		1
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VARIABLE MESSAGE SIGN (LED) (OVERHEAD)


NTCIP 1203 (TS 3.6)
dmsNumPermanentMsg	2.6.1.1.1.1		50
dmsMaxChangeableMsg	2.6.1.1.1.3		50
dmsFreeChangeableMemory	2.6.1.1.1.4		50KB
dmsMaxVolatileMsg	2.6.1.1.1.6		50
dmsFreeVolatileMemory	2.6.1.1.1.7		50KB
dmsMsgMultiString	2.6.1.1.1.8.3		See attached table
dmsControlMode	2.7.1.1.1.1		2,4,5
numFonts	2.4.1.1.1.1		4
maxFontCharacters	2.4.1.1.1.3		127
vmsCharacterHeightPixels	2.3.1.1.1.1		5
vmsCharacterWidthPixels	2.3.1.1.1.2		7
vmsSignHeightPixels	2.3.1.1.1.3		3
vmsSignWidthPixels	2.3.1.1.1.4		10
vmsHorizontalPitch	2.3.1.1.1.5		70mm
vmsVerticalPitch	2.3.1.1.1.6		70mm
defaultBackgroundColor	2.5.1.1.1.1		0 (black)
defaultForegroundColor	2.5.1.1.1.2		9 (amber)
defaultJustificationLine	2.5.1.1.1.6		2,3,4
defaultJustificationPage	2.5.1.1.1.7		2,3,4
defaultFlashOn	2.5.1.1.1.3		0.5 to 5.0
defaultFlashOff	2.5.1.1.1.4		0.5 to 5.0
defaultPageOnTime	2.5.1.1.1.8		0.5 to 5.0
defaultPageOffTime	2.5.1.1.1.9		0.5 to 5.0
defaultCharacterSet	2.5.1.1.1.10		eightBit (2)
numActionTableEntries	2.9.1.1.1.1		15


Documentation

Software shall be supplied with full documentation, including 3.5” floppy disk(s) and a CD-Rom
containing ASCII versions of the following Management Information Base (MIB) files in Abstract Syntax Notation 1 (ASN.1) format:

· The relevant version of each official standard MIB Module referenced by the device functionality.
· If the device does not support the full range of any given object within a Standard MIB Module, a vendor specific version of the official Standard MIB Module with the supported range indicated in ASN.1 format in the SYNTAX and/or DESCRIPTION fields of the associated OBJECT TYPE macro.  The filename of this file shall be identical to the standard MIB Module, except that it will have the extension “.man”.
· A MIB Module in ASN.1 format containing any and all manufacturer-specific objects supported by the device with accurate and meaningful DESCRIPTION fields and supported ranges indicated in the SYNTAX field of the OBJECT-TYPE macros.
· A MIB containing any other objects supported by the device.

The vendor shall allow the use of any and all of this documentation by any party authorized by CDOT for systems integration purposes at any time initially or in the future, regardless of what parties are involved in the systems integration effort.
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