REVISION OF SECTION 614

BLANKOUT SIGN (LED) (SINGLE FACED)

Section 614 of the Standard Specifications is hereby revised for this project as follows:

Subsection 614.01 shall include the following:

LED Blank-out signs for this project shall meet the requirements as shown in the plans and as detailed in this specification. The display shall be a character matrix configuration of two lines of 5x7 pixel matrix characters that will allow the display of a pre-determined message defined in this specification.  All display elements and modules shall be solid state. No mechanical or electromechanical elements or shutters shall be used.

All materials furnished, assembled, fabricated or installed under this item shall be new, corrosion resistant and in strict accordance with the details shown in the plans and as detailed in this specification. All details and functionality listed in this specification will be thoroughly inspected and tested by the department. Failure to meet all details and functionality detailed in this specification shall be grounds for rejection of the equipment.

Terminology – Due to the varying definitions used in Blank-out Sign technology, the following terms are defined for this specification:

Sign:   The sign housing and its contents.

Sign Controller:   Located in the sign, the sign controller specifies the message to be displayed. Message can be selected locally from one (1) binary encoded, closure to ground, 120 VAC input.

LED:   Light Emitting Diode

Pixel:   Any of the small discrete elements that, when arranged in a pixel matrix, create a character. A pixel contains a cluster of LED's.

Pitch:   Distance measured from center to center of adjacent pixels within a matrix. This distance is measured both horizontally and vertically.

Message:   Text; the information shown on the sign.

Display:   The message seen by the motorist. A display may include more than one page of text (an alternating display). Any character or set of characters of a display may be flashed (a flashing display).

Neutral State:  Sign is blank, or displaying a predefined message that is displayed regularly.

Subsection 614.08 shall include the following:
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General Requirements

Equipment to be furnished at each blank-out sign (BOS) field site shown in the plans shall include, but not be limited to the following:

LED Blank-out sign, Sign mounting equipment and cabling.

LED Blank-Out Sign

The LED BOS shall enable the display of text, consisting of a string of alphanumeric and other characters. The size of the sign shall be as shown in the plans. Each character shall be formed by a matrix of luminous pixels. The matrix of a standard six-inch character shall consist of 35 pixels over 5 columns and 7 rows.

The display modules shall be arranged in a two-line configuration that allows the following two messages:

	HOV/TOLL

OPEN




or

	“Blank”




General Construction

The equipment design and construction shall utilize the latest available techniques with a minimum number of different parts, subassemblies, circuits, cards and modules to maximize standardization and commonalty. The equipment shall be designed for ease of maintenance. All component parts shall be readily accessible for inspection and maintenance. Test points shall be provided for checking essential voltages.

The sign shall be designed for a minimum life of 10 years.

The company that designs and manufactures the LED BOS shall be currently ISO 9001 certified as of the bid date for this project and shall have received its ISO 9001 certification a minimum of five years prior to the bid date for this project. The scope of this company’s ISO 9001 certification shall be for the Design, Manufacture, Installation, Maintenance and Sales of Dynamic Message Sign Systems. The facility where this company actually designs and manufactures the LED BOS shall be ISO 9001 certified. This company, this scope and the address of this facility shall all be listed on the ISO 9001 certificate. 
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This ISO 9001 certificate shall be provided with the bid. The name, phone number and address of both the Authorized ISO 9001 Registrar that certified this company and the Authorized ISO 9001 Accreditation Body that accredited this Registrar shall be provided with the bid. Failure to fully comply with these requirements and to provide all this information will cause this company's equipment and software to be rejected. ISO 9002 and ISO 9003 certifications are not adequate and do not meet this requirement.

The sign shall be designed and constructed so as to present a clean and neat appearance. Poor workmanship shall be cause for rejection of the sign.

All cables shall be securely clamped/tied in the sign housing. No adhesive attachments will be allowed.

The blank-out message sign, including the sign housing and all modules and assemblies, shall be designed and manufactured in the USA.  The bidder hereby certifies that it will comply with the requirements of Section 1048 of the Intermodal Surface Transportation Efficiency Act of 1991 and Regulations in 49 CFR 661.

The complete sign housing shall be designed and manufactured in-house by the LED BOS Sign Manufacturer.

The equipment within the sign housing shall be protected from moisture, dust, dirt and corrosion. The sign housing skin shall be constructed of aluminum alloy 5052-H32 which shall not be less than 1/8" thick, unless otherwise specified in this document. Framing structural members shall be made of aluminum alloy 6061-T6.

All welding shall be by an inert gas process in accordance with the American Welding Society (AWS) Standards, 2003 ANSI/AWS D1.2/D1.2M. The LED BOS manufacturer’s welders and welding procedures shall be certified by an ANSI/AWS Certified Welding Inspector to the 2003 ANSI/AWS D1.2/D1.2M Structural Welding Code for Aluminum. Proof of certification of all the LED BOS manufacturer’s welders and applicable welding procedures shall be supplied with the submittals. The name, phone number and address of the ANSI/AWS Certified Welding Inspector that certified the LED BOS manufacturer’s welders and procedures shall also be provided with the submittals.

The sign housing shall be designed to AASHTO and NCHRP Reports 411 and 412 for winds up to 120 MPH with a 30% gust at 30 feet above grade for dead, ice, and wind loads and additionally a 40 lb/sq ft snow load and a 600 lb live load.

Inside the sign housing, all 120 VAC service lines shall be independently protected by a thermo 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 Electric Code (NEC).  No 120 VAC wiring shall be exposed to the inside or outside of the sign housing.  The sign housing shall not be considered as a raceway or control cabinet.

The performance of the sign shall not be impaired due to continuous vibration caused by wind, traffic or other factors. This includes the visibility and legibility of the display.
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The presence of power transients or electromagnetic fields, including those created by any components of the system, shall have no deleterious effect on the performance of the system. The system shall not conduct or radiate signals which will adversely affect other electrical or electronic equipment including, but not limited to, other control systems, data processing equipment, audio, radio and industrial equipment.

Electrical Components

All electronic components, except printed circuit boards, shall be commercially available, easily accessible, replaceable and individually removable using conventional electronics repair methods.

All workmanship shall comply with ANSI/IPC-A-610B Class 2 titled "Acceptability of Electronic Assemblies", ANSI/IPC-7711 titled "Rework of Electronic Assemblies" and ANSI/IPC-7721 titled " Rework and Modification of Printed Boards and Electronic Assemblies."

All electronic components shall comply with Section Electronic Materials and Construction Methods, located in this document.

All Printed Circuit Boards (PCBs), except for the LED mother board and power supply PCBs, shall be completely conformal coated with a 0.010 inch (10 mil) minimum thickness silicone resin conformal coat. The LED mother boards shall be completely conformal coated, except at the pixels on the front of the PCB, with a 0.010 inch (10 mil) minimum thickness silicone resin conformal coat. The material used to coat the PCBs shall meet the military specification: MIL-I-46058C Type SR.  Acrylic conformal coating will not be accepted.

Mechanical Components

All external screws, nuts, and locking washers shall be stainless steel.  No self-tapping screws shall be used. All parts shall be made of corrosion resistant materials, such as plastic, stainless steel or aluminum.  All materials used in construction shall be resistant to fungus growth and moisture deterioration.  Dissimilar metals shall be separated by an inert dielectric material.

Structural Components

The lift-face housing dimensions shall be 2 feet high by 4 feet wide, maximum. The lift-face housing shall be designed and manufactured to be rain and weather tight.

The exterior skin of the housing will be 5052-H32 aluminum alloy sheet 0.125 inches minimum thickness.

The number of seams shall be kept to a minimum. All exterior seams and joints shall be sealed to form a rain and weather tight enclosure.

All exterior seams shall be continuously welded by an inert gas process, except for the KYNAR 500 coated fascia material.
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The skin material shall be stitch welded to the internal structural members to form a unitized structure.

The interior structural members shall be 6061-T6 aluminum alloy extrusions.

The housing shall be designed to accommodate mounting on the rear vertical plane.

The exterior mounting assemblies shall be 6061-T6 aluminum alloy extrusions, 3/16-inch minimum thickness.

The housing lift-face shall consist of internal structural members, lens panel assemblies, and a border from the display area to the edges of the sign.

The internal structural members shall provide display module mounting. They shall retain the display modules in a manner to facilitate easy and rapid removal of each display module without disturbing adjacent display modules.

The lens panel assemblies shall consist of a KYNAR 500 coated aluminum mask over a clear glazing.

The lens panel aluminum mask shall be 0.090 inch minimum thickness and finished with a matte black, licensed factory applied KYNAR 500 Resin, fluoropolymer based coating system. It shall be perforated to provide an aperture for each pixel on the display modules. Each aperture shall be as small as possible, without blocking the LED light output at the required viewing angle.

The lens panel clear glazing shall be 90 percent UV opaque, non-breakable, polycarbonate-LEXAN XL10 or equivalent, 1/4-inch minimum thickness and clear in color. It shall be laminated and sealed to the inside surface of the lens panel aluminum mask using the 3M Scotch VHB joining system to form the lens panel assembly.

The bottom panel of the housing shall have a minimum of four drain holes, with snap-in, drain filter plug inserts, in each section formed by internal structural members. Water drain filter plug inserts shall be replaceable.

Surface Finish

The face will be finished with a matte-black, licensed-factory-applied, KYNAR 500 Resin, fluropolymer-based coating system. All other exterior surfaces will be a natural aluminum mill finish. All interior surfaces will be a natural aluminum mill finish. No painted surfaces shall be allowed. A certification shall be required from the licensed-factory KYNAR 500 coater for all aluminum face materials.

The face shall be uniform in appearance and completely free from distortion, gouges and any other flaws or defects.

Accessibility

The sign housing shall be front access.  The sign housing shall be provided with a single lift-face door for 
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accessibility to all internal components of the sign. A sign with multiple access doors is not acceptable.

The sign shall have two fixed-force gas springs that easily open the lift face and hold it open at any position from closed to 60 degrees open.  The face shall be easily opened from a bucket truck by a single person.

Regular opening and closing of the lift face shall not cause warping or misaligned fit/closure.  A stainless steel hinge shall connect the sign housing and the lift face.  All components shall be readily accessible for maintenance when the lift face is open.  Gaskets shall provide a weather-tight seal when the lift face is closed.

A minimum of two closure devices shall be used to secure the lift face to the sign housing. A hasp that is lockable with a padlock shall be provided near one of the closure devices.

Ventilation

The ventilation system shall be a positive-pressure, filtered, forced-air system which cools both the display modules and the sign housing interior. Signs with negative pressure systems that use exhaust fans are not acceptable.

The sign housing shall have one exhaust port. The exhaust port shall be filtered and protected by an aluminum hood assembly.

The ventilation system shall have a minimum of one fan. The fan shall be located on the intake side to produce a positive pressure system.  Air shall be drawn into the sign housing through a hood near the top of the housing, and then filtered before reaching the fan units. There shall be an aluminum air plenum that contains the intake fan and filter.

The air plenum and hoods shall be weather tight and prevent any water from getting into the sign housing interior.

The fan shall be capable of providing a minimum of one sign housing volume change per minute at the pressure drop developed throughout the entire ventilation.  The fan shall have ball or roller bearings, shall be permanently lubricated and shall require no periodic maintenance. The fan is to be positioned in such a manner so as to provide a balanced air flow to the ventilation system.

All duct work that impedes access to any sign components shall be easily removable, without tools, for servicing of these components.

All ductwork shall be aluminum and shall be designed to be efficient with minimal pressure drop throughout the system.

The fan shall be controlled by a pre-set, thermostatic switch to turn on in the event that internal sign temperature reaches a determined critical temperature level.
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Display Modules

Each display module shall contain a minimum of 35 LED pixels arranged into a 5x7, 6-inch high matrix.

All display modules shall be fully interchangeable and shall not require any address switches or adjustment when interchanged or placed in service.

Replacement of a complete display module shall be possible without the use of any tools.

Optical and Electrical Characteristics

The LED's shall be AlInGaP, Precision Optical Performance HLMP-EL32, T 1-3/4 diodes, manufactured by Agilent (formerly Hewlett-Packard Company). The diodes shall have a 30 degree viewing angle with an amber color and a wavelength of 590 nanometers.  The cone perimeter shall be defined by its 50% intensity points. The LED's shall have standoffs that hold the base of the LED's 3.5mm ± 1.0mm off the printed circuit board to promote cooling of the LED's. LED's mounted flush to the printed circuit board are not acceptable.

Each pixel shall be 3.2 candela at 20mA.  3.2 candela shall be attained by the sum of the brightness of the individual LED’s in each pixel. The brightness of each LED shall be measured in accordance with the CIE Test Method A, as described in CIE 127-1997, Technical Report: Measurement of LED’s. The LED brightness and color bins that are used in each pixel shall be provided to the engineer for approval.

Certification shall be provided, with the submittals, from the LED manufacturer that demonstrates that the LED’s were tested and binned in accordance with the CIE Test Method A.

The LED’s in each pixel shall be clustered to maximize long range visibility. All pixels shall have equal color and on-axis intensity. All pixels in all signs in this project, including the spare parts, shall have equal color and on-axis intensity. The method used to provide the equal color and intensity, as stated above, shall be included in the submittals and approved by the Engineer.

The pixels shall be powered from a regulated DC power source and the LED current shall be maintained at 30 milliamperes or less to maximize life of the pixel. The failure of an LED in one pixel shall not affect the operation of any other pixel. Pixel power drawn from the DC supplies shall not exceed 1.5 watts per pixel, including the driving circuitry.

The LED’s shall be individually mounted directly to a printed circuit board and shall be easily replaceable and individually removable using conventional electronics repair methods.

Display Module Characteristics

The display module shall receive control signals and display data from the sign controller via a standard ribbon cable.

The LED board shall contain all LED’s required to form a minimum of 35 pixels. These pixels shall be 
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arranged uniformly in five columns of seven pixels each to form a five by seven array, capable of displaying a 6-inch dot-matrix character.  All LED’s shall be individually and directly mounted to the LED circuit board to form the LED board. The LED circuit board shall be a single, 0.062 inch, FR4, flat black printed circuit board.

All LED’s shall be mounted so that their mechanical axis is normal ± 1.00 degree to the face of the sign to ensure brightness uniformity over the face of the sign.  The sign manufacturer shall propose a method, acceptable to the engineer, to test the LED’s in the display modules to ensure they meet these criteria.

Each pixel shall have a device attached to the printed circuit board (PCB) to hold and protect the LED’s.  These devices shall:

1. Hold the LED’s perpendicular to the display modules within 0.5 degree,

2. Prevent the LED’s from being crushed or bent during handling,

3. Protect the LED’s from damage when the display module is laid on the front surface (the side that the LED lamps are located),

4. Be easily removable from the display module PCB without any tools,

5. Not put any stress on the LED’s due to differentials of expansion and contraction between the device and the LED’s over the herein specified temperature range,

6. Not become loose or fall off during handling or due to vibrations,

7. Not block airflow over the leads of the LED’s,

8. Securely hold each LED while allowing a gap between the device and a minimum of 95% of the body of each LED for airflow,

9. Not block the light output of the LED’s at the required viewing angle,

10. Be black in color to maximize contrast.

Epoxy encapsulation of the LED’s will not be permitted.

Hoods or visors shall not be used.

The LED’s shall be protected from the outside environmental conditions, including moisture, snow, ice, wind, dust, dirt and UV rays.

Characters Displayed

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. If shown in the plans, a special graphics character shall be substituted for any of these characters.

The display modules shall be rectangular, and shall have an identical horizontal and vertical pitch between pixels. The pitch shall be 0.9 inches.

The characters shall be legible under all light conditions at a distance of 350 feet within a 30 degree cone of vision centered around the optical axis of the pixel. The cone perimeter shall be defined by its 50% intensity points.
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The sign shall be the proper brightness in all lighting conditions for optimum legibility.  It shall be bright enough to have a good target value, but not to the point where the pixels bloom, especially in low ambient light level conditions.

The brightness and color of each pixel shall be uniform over the entire face of the sign within the 30 degree cone of vision from 350 feet to 50 feet in all lighting conditions.  Non-uniformity of brightness or color over the face of the sign under these conditions shall be cause for rejection of the sign.

LED DC Power

The voltage to the LED modules and associated electronics shall not exceed 25 VDC.  The combined effect of line (97 to 135 VAC) and load (10% to 100%) on the power supplies shall not exceed 1.0%. The efficiency of the power supplies shall be 70% or greater at 120 VAC and maximum load.

There shall be a power distribution system that connects each display module to all power supplies and minimizes the voltage drop over the face of the sign.

Photoelectric Sensor Devices

 Two (2) 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 and rear light conditions.

Brightness Control

Automatic adjustment of the LED brightness shall occur in small enough increments so that the brightness of the sign changes smoothly, with no perceivable brightness change between adjacent levels.  Provision shall be made to prevent perceivable brightening of the sign due to stray headlights shining upon the photo sensors at night.

Pixel brightness shall be controlled by pulse width modulation of the DC current. The pixel current waveform shall have a frequency of l00 ± 5 Hertz at nighttime brightness levels and 2400 ± 120 Hertz at daytime brightness levels with an adjustable duty cycle of 0.03 to 99.9% in 0.5% or finer increments.

Environmental Requirements

The VMS shall be capable of operating without any decrease in performance over a temperature range of -40°C  to 74°C (-40°F to 165°F) with a relative humidity of up to 100% condensing, unless otherwise noted in this specification.

Sign Controller

The sign controller shall be mounted inside the sign housing.
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The sign controller shall monitor the photo cell circuits in the sign and convert the measured light intensity into the desired pixel brightness. The photo circuit readings shall be correlated with a brightness table in the sign controller.  The brightness table shall have a minimum of 255 brightness levels.

Automatic adjustment of the LED driving waveform duty cycle shall occur in small enough increments so that brightness of the sign changes smoothly, with no perceivable brightness change between adjacent levels.

There shall be a means to adjust how rapidly the sign responds to changes in ambient light as measured by the photocells. This can be used, for example, to prevent the sign from changing its brightness due to a vehicle’s headlight momentarily hitting the sign.  The adjustment shall have two different settings, one for daytime control and one for nighttime control, with the day/night ambient light threshold also being an adjustable value.

There shall be no perceivable blinking, flickering or ghosting of the pixels at any time.

.AC Power Requirements

The sign and its sign controller shall be capable of operating with 120VAC, 10 amp, 60 hertz, single-phase power.

The sign shall have a 15 amp single-pole main circuit breaker rated at 120 VAC.

Transient Test Requirements

The sign housing electronics and the control cabinet shall be separately capable of withstanding a high-energy transient having the following characteristics repeatedly applied to the AC input terminals:

A ten microfarad oil filled capacitor charged to 1000 VDC ±5% shall be discharged into the power input terminals a minimum of three times for each polarity.  Immediately following this test the unit under test shall perform all of its defined functions upon the restoration of normal AC power.

Electronic Materials and Construction Methods

Printed Circuit Board (PCB) design shall be such that components may be removed and replaced without damage to boards, traces or tracks.

Only FR-4 0.062 inch minimum thickness material shall be used.  Inter component wiring shall be copper clad track having a minimum weight of 2 ounces per square foot with adequate cross section for current to be carried.  Jumper wires will not be permitted, except from plated-through holes to component. The maximum number of jumper wires allowed per circuit board is two.

All PCBs shall be finished with a solder mask and a component identifier silk screen.

All components shall be of such design, fabrication, nomenclature, or other identification so as to be 
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purchased from a wholesale electronics distributor, or from the component manufacturer, except for printed circuit board assemblies:

Circuit design shall be such that all components of the same generic type, regardless of manufacturer, shall function equally in accordance with the specifications.

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.

The DC and AC voltage ratings as well as the dissipation factor of a capacitor shall exceed the worst case design parameters of the circuitry by 50%.

A capacitor which can be damaged by shock or vibration shall be supported mechanically by a clamp or fastener.

Capacitor encasements shall be resistant to cracking, peeling and discoloration.

Resistors shall be within 5% of tolerance over the specified temperature range.

Any resistor shall not be operated in excess of 50% of its power rating.

All transistors, integrated circuits, and diodes shall be a standard type listed by EIA and clearly identifiable.

Technical Assistance

The BOS manufacturer’s technical representative shall provide on-site technical assistance in following areas:

Initial sign turn on and test. The initial powering up of the sign(s) shall not be executed without the permission of the BOS manufacturer’s technical representative.

Testing Requirements

The equipment covered by this specification shall be subjected to design approval tests (DAT), factory demonstration tests (FDT), stand-alone tests and 72 hour and 90 day test periods to determine conformance with all the specification requirements. The Engineer may accept certification by an independent testing lab in lieu of the design approval tests to verify that the design approval tests have previously been satisfactorily completed. The BOS vendor shall arrange for and conduct the tests in accordance with the testing requirements stated herein. Unless otherwise specified, the BOS vendor is responsible for satisfying all inspection requirements prior to submission for the Engineer’s inspection and acceptance. The contract periods will not be extended for time lost or delays caused by testing prior to final Department approval of any items.  The Engineer reserves the right to have his representative witness any and all tests.  The results of each test shall be compared with the requirements specified 
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herein.  Failure to conform to the requirements of any test shall be counted as a defect, and the equipment shall be subject to rejection by the Engineer.  Rejected equipment may be offered again for a retest, provided that all non-compliance’s have been corrected and retest by the BOS vendor and evidence thereof submitted to the Engineer.

Final inspection and acceptance of equipment shall be made after installation at the designated location as shown on the plans, unless otherwise specified herein.

Test Procedures

The BOS vendor shall provide five (5) copies of all design approval, factory demonstration, stand-alone test procedures and data forms for the Engineer’s approval at least sixty (60) days prior to the day the tests are to begin.  The test procedures shall include the sequence in which the tests will be conducted.  The test procedures shall have the Engineer’s approval prior to submission of equipment for tests.

The BOS vendor shall furnish data forms containing all of the data taken, as well as quantitative results for all tests.  The data forms shall be signed by an authorized representative (company official) of the equipment manufacturer.  At least one copy of the data forms shall be sent to the Engineer.

The BOS vendor shall be responsible for providing the test fixtures and test instruments for all the tests.

Design Approval Tests

Design approval tests shall be conducted by the BOS vendor on one or more samples of equipment of each type, as approved by the Engineer, to determine if the design of the equipment meets the requirements of this Specification.  The test shall be conducted in accordance with the approved test procedures as described in section 15.0.

If the design approval tests have not previously been satisfactorily completed by an independent testing lab and accepted by the Engineer, the Engineer shall be notified a minimum of thirty (30) calendar days in advance of the time these tests are to be conducted.

The design approval tests shall cover the following:

The BOS sign system equipment shall successfully perform all the functionality requirements listed in this specification under the following conditions in the order specified below:

A. The equipment shall be stabilized at –40°F (–40°C).  After stabilization at this temperature, the equipment shall be operated without degradation for two (2) hours.

B. Moisture shall be caused to condense on the equipment by allowing it to warm up to room temperature in an atmosphere having relative humidity of at least 40% and the equipment shall be satisfactorily operated for two (2) hours while wet.

C. The equipment shall be stabilized at 149°F (65°C).  After stabilization, the equipment shall be satisfactorily operated for two (2) hours without degradation or failure.
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The equipment shall meet the specified performance requirements when the nominal input voltage is 115 V ± 15 V.  The equipment shall be operated at the extreme limits for at least 15 minutes during which the operational test of the FDT shall be successfully performed.

The equipment shall meet the performance requirements, specified in the parent specification, when subjected to the power service transient specified in 2.1.6 “Transient, Power Service”, of the NEMA standard TS1.  The equipment shall meet the performance requirements specified in the parent specification.

The equipment shall meet its performance requirements when subjected to a temperature of 149°F (65°C) and a relative humidity of 90%.  The equipment shall be maintained at the above condition for 48 hours.  At the conclusion of the 48 hour soak, the equipment shall meet the requirements of the operational test of the FDT within 30 minutes of beginning the test.

The equipment (excluding cabinets) shall show no degradation of mechanical structure, soldered components, or plug-in components and shall operate in accordance with the manufacturer’s equipment specifications after being subjected to the vibration tests as described in Section 2.2.5, “Vibration Test”, of the NEMA standard TS1.

If the unit fails the design approval test, the design fault shall be corrected and the entire design approval test shall be repeated.  All deliverable units shall be modified, without additional costs to the Department, to include design changes required to pass the design approval tests.

The BOS vendor shall be responsible for conducting Factory Demonstration Tests on all units at the BOS Vendor’s Manufacturing Facility.  These tests shall be performed on each unit supplied.  The Engineer shall be notified a minimum of thirty (30) calendar days before the start of tests.  The BOS Vendor shall pay for all travel expenses, including airfare, rental car, hotel, meals, etc., for up to two department personnel for the Factory Demonstration Tests on the first unit at the Vendor’s Manufacturing Facility.  All tests shall be conducted in accordance with the approved test procedure of Section 15.0.  All equipment shall pass the following individual tests:

Each equipment shall be examined carefully to verify that the materials, design, construction, markings and workmanship comply with the requirements of the Specification.

The wiring shall be checked to determine conformance with the requirements of the appropriate paragraphs in the Specifications.

Each equipment shall be operated long enough to permit equipment temperature stabilization, and to check and record all performance characteristics to ensure compliance with the requirements of this Specification.

Equipment functionality will be thoroughly tested to verify complete compliance with all areas of this Specification.
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If any unit fails to pass its demonstration test, the unit shall be corrected and another unit substituted in its place and the test successfully repeated.

If a unit has been modified as a result of a demonstration test failure, a report shall be prepared and delivered to the Engineer prior to shipment of the unit.  The report shall describe the nature of the failure and the corrective action taken.

If a failure pattern develops, the Engineer may direct that design and construction modifications be made to all units without additional cost to the Department or extension of the contract period.

The BOS vendor shall conduct an approved stand-alone test of the equipment installation at the field site.  The test shall, as a minimum, exercise all stand-alone (non-network) functional operations of the field equipment with all of the equipment installed as per the plans, or as directed by the Engineer.

Approved data forms shall be completed and turned over to the Engineer as the basis for review and rejection or acceptance.  At least two (2) working days’ notice shall be given prior to all tests to permit the Engineer or his representative to observe each test.

If any unit fails to pass its stand-alone test, the unit shall be corrected or another unit substituted in its place and the test successfully repeated.

If a unit has been modified as a result of a stand-alone test failure, a report shall be prepared and delivered to the Engineer prior to the re-testing of the unit.  The report shall describe the nature of the failure and the corrective action taken.

If a failure pattern develops, the Engineer may direct that design and construction modifications be made to all units without additional cost to the Department or extension of the contract period.

After the installation of the BOS system is completed and the successful completion of the stand-alone Test, the BOS vendor shall conduct one continuous 72-hour full operating test prior to conducting a 90 day test period.  The type of test to be conducted shall be approved by the Engineer, and shall consist primarily of exercising all control, monitor and communications functions of the field equipment by the central equipment.

The 90 days test period shall commence on the first day after the successful completion of the approved 72-hour continuous full operating test period.

During the 90 days test period, downtime, due to mechanical, electrical and/or other malfunctions, shall not exceed five (5) working days.  The Engineer may extend the 90 days test period by a number of days equal to the downtime in excess of five (5) working days.

The Engineer will furnish the BOS vendor with a letter of approval stating the first day of the 90 days test period.
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Final system acceptance shall be defined as when all work and materials provided for in this item have been furnished and completely installed, and all parts of the work have been approved and accepted by the Engineer and the Blank-out Sign System has been operated continuously and successfully for ninety (90) calendar days with no more than five (5) working days downtime due to mechanical, electrical and/or other malfunctions.

As of the bid date for this project, the LED BOS Manufacturer shall have the following, under the current corporate name.

1. Ten (10) years’ experience in the design and manufacture of State Highway or Interstate Highway, permanently mounted, LED dynamic message signs (LED DMS) and central control systems installed in freeway service. These 10 years of experience shall include the complete design and manufacture of all aspects of the dynamic message signs, including the electronic hardware, software and sign housings.

2. One hundred (100) LED DMS that is installed, successfully operating and owned by State or City Departments of Transportation.

3. LED DMS that have been installed, successfully operating and owned by four (4) different State or City Departments of Transportation for a period of no less than five (5) years.

The manufacturer of the LED BOS Signs and System shall submit documentary evidence and complete reference data for the above requirements.  Reference data shall include the name and address of the organization, and the name and telephone number of an individual from the organization who can be contacted to verify the above requirements and all the details required to support the above requirements. The name of the BOS manufacturer that meets these experience requirements shall have the same corporate name as the BOS manufacturer that meets the ISO 9001 requirements stated elsewhere in this specification. This information shall be provided prior to documentation submittal.  Failure to furnish the above references or meet the above requirements will be sufficient reason for rejection of the manufacturer’s equipment.

Warranty

Equipment furnished under this Specification shall be guaranteed to perform according to these specifications and to the manufacturer's published specifications.  Equipment shall be warranted for a minimum of one (1) year parts return to factory against defects and/or failure in design, materials and workmanship.  Unless otherwise specified in the invitation for bids, warranty coverage shall become effective on the date of final acceptance of the system by the Department.  The Contractor shall assign to the Department all manufacturer's normal warranties or guarantees, on all such electronic, electrical and mechanical equipment, materials, technical data, and products furnished for and installed on the project.  Defective equipment shall be repaired or replaced, at the manufacturer's option, during the warranty period at no cost to the Department.

Section 614.13 shall include the following:

LED Blank-out signs will be measure for each unit furnished and installed which includes, but is not limited to blank-out sign, sign mounting brackets, hardware, cable, conduit, labor and incidentals
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BLANKOUT SIGN (LED) (SINGLE FACED)

necessary to complete the work as detailed on the contract plans and as described in the contract specifications.

Section 614.14 shall include the following:

Accepted quantities of LED Blankout Signs will be paid as measured above which price includes all items specified above.

Pay Item
Pay Unit

Blankout Sign (LED) (Single Faced)
Each

