SPECIFICATIONS 

1. 
SYSTEM DOCUMENTATION
The Contractor shall supply all documentation necessary for proper installation, identification, scheduling, operation, and maintenance of each Variable Message Sign supplied. 
1.1     Technical Submittal to Facilitate Order Development

Prior to order submission Contractor shall provide Purchaser three (3) copies of descriptive manuals or brochures for each type of equipment and software proposed in fulfillment of the anticipated order. The submittal shall clearly illustrate and contain sufficient technical data for the Purchaser to evaluate compliance with the Variable Message Sign requirements of these Specifications.

No Variable Message Sign equipment shall be manufactured, delivered, or accepted for payment, until the corresponding technical submittal has been approved by the Purchaser.

A complete Variable Message Sign technical submittal shall be submitted within 30 days after the Purchaser’s request. Shop drawings shall be completely legible and shall be printed on architectural A, B, or C-size paper.  
Each submittal shall contain shop drawings, which illustrate the:
· Variable Message Sign Housing Structural Design

· Variable Message Sign Housing Welding Detail

· Variable Message Sign LED Display Layout

· Internal Variable Message Sign Component Layout

· Mounting Details, Weight, And Overall Dimensions

· Instructions For Proper Variable Message Sign Mounting And Installation

· Position Of Variable Message Sign Doors

· Variable Message Sign Power And Signal Schematics

Each Purchaser shall provide a copy of approved shop drawings, which shall consist of:

· Control Equipment Cabinet Internal Layout

· Control Equipment Cabinet Power And Signal Schematics

· Control Equipment Cabinet Foundation/Mounting Detail

· Variable Message Signs Site Riser Diagram, which contains a complete list of all cables entering and leaving the Variable Message Sign and the control equipment cabinet.
2.   REPAIR FACILITIES 

Bidders shall provide in Appendix D, Bid Information and Bidder Profile a list of authorized factory repair and parts facilities, which will honor the warranty of items on contract.  The list will include the facility (ies) name, address, telephone number, and contact person.  Evidence showing qualification of each facility to perform maintenance must be included as follows:

· Names of factory trained personnel at each facility.

· Nature and extent of factory authorized training received and years of qualifying service on the equipment.
3.   MINIMUM SPECIFICATION REQUIREMENTS 

	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Operation and Maintenance Manuals 

At the time of delivery, Contract shall provide two (2) copies (and up to five (5) upon request) at no additional charge of the Operation and Maintenance Manuals for each Variable Message Sign (VMS) delivered.  The manuals shall contain sufficient information to operate and maintain the equipment, including:

· Schematics

· Wiring And Interconnection Diagrams

· A complete parts list and a list of recommended spares

· A set of Management Information Bases (MIB’s) as described in these Specifications.
	As specified
	

	Other Documentation 

The Contractor shall attach a waterproof laminated set of wiring diagrams to the inside of each Variable Message Sign control equipment cabinet. Drawings shall be attached to the door with stainless steel fasteners.  In addition, the Contractor shall also provide an electronic copy of the wiring diagrams in either dwg, dgn or in acceptable format to the Purchaser. The electronic version of the wiring diagrams shall be furnished on rewritable CD-ROM.
	As specified
	

	Sign Transportation and Delivery 

All Variable Message Sign, local control cabinet, and components shall be packed and loaded for shipping so no damage will occur during shipping and storage.  Any damage to the signs and its related components shall be repaired/replaced by the Contractor within 30 days of notification at no cost.  The Contractor shall notify the Purchaser of sign delivery a minimum of 5 working days prior to delivery.  

Delivery shall be schedule with the Purchaser. Delivery shall occur during the hours of 8:00 a.m. to 2:30 p.m., Monday through Friday, for the Washington State Department of Transportation.  Shipments will not be accepted without the required advance notice.
	As specified
	

	SIGN DISPLAY
	
	

	Item 1.   The sign display for this Walk-In sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 18 characters long, and 18 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs. The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 

Mfg.: IMAGO North America


Brand/Model: 
W110X28  SD8-15 (Use a 15 degree horizontal X 15 degree vertical viewing angle) or
W110X28  SD8-30  (Use a 30 degree horizontal X 30 degree vertical viewing angle)

	Exceeds
	Will be a 30 degree viewing angle horizontal and vertical. Can also provide 15 degree LEDs if desired.

	Item 2.   The sign display for this Walk-In sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 15 characters long, and 18 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs. The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 

Mfg.: IMAGO North America
Brand/Model: 
W90X28  SD8-15 (Use a 15 degree horizontal X 15 degree vertical viewing angle) or
W90X28  SD8-30  (Use a 30 degree horizontal X 30 degree vertical viewing angle)
	Exceeds
	Will be a 30 degree viewing angle horizontal and vertical. Can also provide 15 degree LEDs if desired. 


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Item 3.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 12 characters long, and 12 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs.  The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 

Mfg.: IMAGO North America
Brand/Model: 
AF0-2H1A8-0604H (Use a 15 degree horizontal X 15 degree vertical viewing angle) or
AF0-2H2A8-0604H (Use a 30 degree horizontal X 30 degree vertical viewing angle)
	As specified
	Will be a 30 degree viewing angle horizontal and vertical. Can also provide 15 degree LEDs if desired.


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Item 4.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 4 lines of text, 15 characters long, and 12 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs.   The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 
Mfg.: IMAGO North America
Brand/Model: 
AF0-2H1A8-0805H (15 degree horizontal X 15 degree vertical viewing angle) or 
AF0-2H2A8-0805H (30 degree horizontal X 30 degree vertical viewing angle)
	Exceeds
	Will allow 16 characters by 4 lines of 12 inch text. 

	Item 5.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 18 characters long, and 12 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs.  The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 
Mfg.: IMAGO North America

Brand/Model: 

AF0-2H1A8-0904H (15 degree horizontal X 15 degree vertical viewing angle) or 

AF0-2H2A8-0904H  (30 degree horizontal X 30 degree vertical viewing angle)
	
	

	Item 6.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 18 characters long, and 18 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs. The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 
Mfg.: IMAGO North America

Brand/Model: 

AF0-2S1A8-2204V (15 degree horizontal X 15 degree vertical viewing angle) or 
AF0-2S2A8-2204V  (30 degree horizontal X 30 degree vertical viewing angle)
	
	

	Item 7.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 15 characters long, and 18inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs. The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 
Mfg.: IMAGO North America

Brand/Model: 

AF0-2S1A8-1804V (15 degree horizontal X 15 degree vertical viewing angle) or 

AF0-2S2A8-1804V (30 degree horizontal X 30 degree vertical viewing angle)
	
	

	Item 8.   The sign display for this Front Access sign shall be a continuous matrix of pixels.  Each pixel shall be made from a grouping of amber light emitting diodes and contain no moving parts. The matrix of pixels shall be capable of displaying a message of 3 lines of text, 16 characters long, and 18 inch character heights and shall meet the standard and guidance requirements of the 2009 MUTCD (Manual on Uniform Traffic Control Devices) Section 2L.04 Design Characteristics of Changeable Message Signs. The sign display and other associated VMS components shall permit a test message using all pixels, running at the maximum brightness and 100 percent duty. 
Variable Message Sign Bid: 
Mfg.: IMAGO North America

Brand/Model:

 AF0-2S1A8-1904V (15 degree horizontal X 15 degree vertical viewing angle) or 
AF0-2S2A8-1904V  (30 degree horizontal X 30 degree vertical viewing angle)
	
	

	VMS SIGN BEACONS
	
	

	Three flashing beacons shall be installed on top of the sign housing in a manner that does not penetrate the shell of the cabinet.  The beacons shall be as specified in Section 9-29.21 of WSDOTs 2008 (or most current edition) Standard Specifications for Road Bridge and Municipal Construction, M41-10.  The 12 inch lamps shall be LED type, amber in color and meet the applicable portions of Section 9-29.16(2)A of WSDOTs 2008 Standard Specifications for Road Bridge and Municipal Construction, M41-10. http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm 
	As specified
	

	The beacons shall be aluminum and consist of single section, 12 inch traffic signal heads with cadet visor, square doors, and amber display.  The center beacon shall flash alternatively to the two outside beacons.  Controllers for flashing beacons shall be as specified in Section 9-29.15 of WSDOTs 2008 Standard Specifications for Road Bridge and Municipal Construction, M41-10, with aluminum sheet metal cabinets. The sign controller shall operate the beacons as commanded by the NTCIP communications protocol.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Sign Housing
	
	

	The VMS housing shall provide service access for all LED display modules, electronics, power supplies, environmental control equipment, air filters, wiring, and other internal VMS components.
	As specified
	

	The internal size of walk in housings shall be a minimum of 75 inches high. The access doors shall be a minimum of 2 feet wide by 75 inches high. 
	As specified
	

	Minimum headroom for walk in signs of 75-inches (1,905 mm) shall be provided. This free space shall be maintained across the entire width of the VMS housing, with the exception of structural frame members. Structural members shall be designed not to obstruct the free movement of maintenance personnel throughout the VMS interior.
	Exceeds
	Minimum headroom for walk in shall be 78 inches

	A level walkway shall be installed in the bottom of the walk in VMS housing. The walkway shall be a minimum of 24 inches (610 mm) wide, and it shall run the entire length of the housing, from access door to access door. The walkway’s top surface shall be non-slip and shall be free of obstructions that could trip service personnel. The walkway shall support a load of 300 pounds (136 kg) per linear foot. 
	As specified
	

	The VMS housing, structural framing, face covering, and mounting members shall be designed to withstand a minimum wind velocity of 100 mph with a 1.14 Gust Factor for 3 seconds and shall otherwise comply with the latest requirements of AASHTO’s Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Each walk in access door shall be mounted to an integral frame, which bolts to the VMS housing frame using stainless steel hardware.  A continuous vertical stainless steel hinge shall be used to support the door.  In the closed position the door shall latch to the frame with a three-point draw-roller mechanism.  The latching mechanism shall include a handle and release lever inside the VMS housing so that a person with no tools or keys cannot become trapped inside the housing.  The door frame shall be flanged on all sides so that it sheds water.  The door shall close around the flanged frame and shall compress against the one-piece closed-cell neoprene gasket that adheres to the door frame.  Doors shall contain a stop to retain the door in the fully open (90 degree) position.  The doors shall have a three-point latch and two-position stop assembly with spring loaded construction core lock capable of accepting a Best Lock Company 6-pin CX series core. The Contractor shall supply green construction cores. Upon contract substantial completion, the Contractor shall deliver two master keys and one core removal key to the Engineer or Purchaser. 
	As specified
	

	Front access VMS face shall be constructed with multiple vertically hinged rigid door panels, each of which contains a full-height section of the LED display matrix. The door panels shall be fabricated using aluminum sheeting on the exterior and polycarbonate sheeting on the interior of the panel.
	Exceeds
	IMAGO walk in DMS does employ the traditional environmental control components as described in the IFB. The IMAGO front access design in unique in that each of the display boards in our DMS are individually sealed to an IP 64 rating and connected using a protected cable with sealed automotive style connectors. Each display board exchanges heat with the ambient air through a Gore-Tex vent what lets heat out and keeps moisture from coming in. Therefore, if the module is sealed there is no moisture within the enclosure which is the cause for fog and frost to collect on the sign surface. 


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Front access VMS shall have one (1) access door for each 10 or 15 pixel wide section of the sign housing. These doors shall be vertically hinged and shall contain a section of the sign’s front face. The doors shall swing out from the face to provide access to the cabinet interior. Each door shall extend the full height of the display matrix. To prevent open doors from blowing in wind, they shall each have a retaining latch mechanism to hold the door open at a 90-degree angle.  Each door shall form the face panel for a section of the sign. The LED modules shall be mounted to the door and be removable from the door when in the open position. Other sign components, such as power supplies, wiring, etc. shall be located inside the sign cabinet and be accessible through the door opening. Each door shall cover an opening that is a minimum of 23 inches (584 mm) wide and the same height as the display pixel matrix.  Each door shall contain a minimum of two (2) screw-type latches to lock them in the closed position. These latches shall be captive to prevent them from falling off. They shall pull the door tight and compress a gasket located around the perimeter of each door. They shall also be capable of providing leverage to easily release the gasket seal when opening the doors. The gasket shall prevent water from entering the cabinet around the doors. Each door panel shall have a single polycarbonate sheet attached securely to the inside of the aluminum panel. The polycarbonate sheet shall cover all of the pixel openings. The polycarbonate shall be sealed to prevent water and other elements from entering the VMS. The polycarbonate shall contain UV inhibitors that protect the LED display matrix from the effects of ultraviolet light exposure and prevent premature aging of the polycarbonate itself.
	Exceeds
	IMAGO walk in DMS does employ the traditional environmental control components as described in the IFB. The IMAGO front access design in unique in that each of the display boards in our DMS are individually sealed to an IP 64 rating and connected using a protected cable with sealed automotive style connectors. Each display board exchanges heat with the ambient air through a Gore-Tex vent what lets heat out and keeps moisture from coming in. Therefore, if the module is sealed there is no moisture within the enclosure which is the cause for fog and frost to collect on the sign surface.


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The nominal external dimensions of the sign shall not exceed 29 feet 7 inches in width, 9 feet in height, and 4.25 feet in depth.  The VMS back and side housing walls shall be vertical.  The front VMS wall for walk in signs shall be built at an angle of 3 degrees toward the viewing motorists.  The front wall of front access signs shall be vertical. Display modules shall be parallel to the front VMS wall, so that use of the LED viewing cone is optimized.  The dead load of the housing and contents shall not exceed 4100 lbs.
	As specified
	

	VMS housing exterior sheet material shall be aluminum alloy number 5052-H34, and shall have a minimum thickness of 0.125 inches.  Exterior sheet seams shall be continuously welded and waterproof.  VMS housing structural frame members (I-beams, C-channels, Zee-extrusions, and bar stock) shall be aluminum alloy number 6061-T6. The VMS housing must be built to guarantee structural integrity and shall comply with the latest requirements of AASHTO LTS-4-12, Standard Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals, 4th Edition.  The VMS Housing must be designed and fabricated to have positive mechanical through - bolt type connection attachments to the sign structure. The use of friction type clips or clamps to attach the sign to a structure are prohibited.    
	As specified
	

	The minimum distance from the interior rear wall of walk in VMS housings to the closest display components shall be 36 inches.  This free space shall be maintained across the entire interior of the sign housing, with the exception of structural members.  Structural members shall be designed and positioned so as to not be an obstruction to free movement of maintenance technicians throughout the interior of the housing.  Circuit boards/display components shall be protected from accidental contact by maintenance personnel.
	As specified
	

	VMS housings shall be constructed to present a clean, neat appearance, and the equipment located within shall be protected from rain, snow, dirt, and corrosion.  Sign housing floors shall contain small weep holes for draining water that accumulates due to condensation.  Weep holes shall be fabricated in a manner which prevents the entrance of insects. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The front of walk in sign LED display matrix shall be covered with polycarbonate sheeting that is weather-tight, ultraviolet (UV) light protected, non-glare, and which has a minimum thickness of 0.17 inches. To achieve maximum display contrast and legibility, the outside of the polycarbonate sign face shall be fully covered with a mask, which is formed from aluminum sheeting.  The mask shall have a minimum thickness of 0.09 inches and shall contain a circular opening for each pixel.  The openings shall not hinder the 15( LED viewing angle.  The front face of the VMS shall be coated with a black Kynar 500 resin or an equal coating having a minimum outdoor service life of 20 years. (Note: Use a 30 LED viewing angle as specified in the Sign Display Specifications)
	As specified
	

	The VMS housing shall include a minimum of two (2) NEMA 20-R, 120 VAC duplex electrical outlets, with ground-fault circuit interrupters.  One duplex outlet shall be located at each end of the inside of the VMS housing. 
	As specified
	

	Walk in VMS housings shall contain two (2) 4 feet, 60-watt fluorescent lamp for every 8 feet of VMS housing length.  Lamps shall be evenly spaced across the inside roof of the VMS housing, so they can provide uniform light distribution for night time maintenance purposes.  Fluorescent light assemblies shall be covered with a protective wire cage.  Fluorescent light ballasts shall be rated for operation at 0(F.  The fluorescent light circuit shall be controlled by a manual timer switch having an adjustable on time of two (2) hours. 
	As specified
	

	All VMS equipment, components, modular assemblies and other materials located within the VMS housing shall be removable, transportable, and capable of being installed by a single technician utilizing a one-person aerial lift truck.  VMS structural members are not included in this requirement. 
	As specified
	

	Cable shall be protected at all points of physical contact where it touches metallic frameworks.  Either the ribbon cable or the frame, or both, shall be wrapped with a protective covering where the cable touches the framework, to prevent cable insulation rub-through from road induced vibration in the sign framework
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The interior VMS environment shall be monitored and controlled by the sign controller.  Environmental control shall be designed to maintain the internal VMS temperature at or below +140(F when the outdoor ambient temperature is at or below +115(F.  The VMS environmental control system shall consist of four primary subsystems as follows:
	As specified
	

	INTERNAL TEMPERATURE SENSORS
	
	

	The VMS shall contain two internally-mounted temperature sensors which are equipped with external thermocouples and which the sign controller continuously monitors.  This temperature information shall be used by the sign controller to determine when to activate and deactivate the environmental control systems described herein.  Sensors shall be located on opposite ends of the upper 1/3 of the LED display matrix, and their external thermocouples shall be attached to and make contact with an LED pixel circuit board.
	Exceeds
	Each individual display module contains a temperature sensor 

Allowing the sign controller to know the temperature at every location on the sign. 

	The thermocouple and LED board shall be easily detached, in the event that one of the units requires removal and replacement.  Sensors shall be capable of measuring temperatures from -40 to +185(F.  The sign controller shall automatically shut down the LED display whenever one or both sensors indicate that LED board temperature has exceeded +140(F.  The sign controller shall automatically restart the LED display whenever the suspect temperature falls below +130(F.  Both shutdown and re-start temperature thresholds shall be user-programmable.  Sensor temperatures and VMS shutdown/re-start events shall be reportable to the VMS Central Software. 
	Exceeds
	The temp sensor is removed by replacing the display board. 

	HOUSING COOLING SYSTEM
	
	

	The VMS housing shall contain a positive pressure cooling system which circulates outside air into the VMS housing whenever LED board temperature exceeds a user-programmable threshold.  This system shall consist of enough ventilation fans as needed to exchange the internal VMS housing air volume at a minimum rate of 3.8 times per minute.  Fans shall be the ball-bearing type.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	There shall be one filtered air intake fan for each intake port.  Intake fans shall be located in a line across the lower rear wall of the VMS housing.  Intake fans shall contain a removable filter which shall remove airborne particles measuring 5 microns in diameter and larger.  
	As specified
	

	Exhaust vents shall be placed in a line across the upper rear wall of the VMS housing and shall allow air out of the cabinet. Exhaust vents shall be equipped to keep water and debris out when fans are not in operation.
	As specified
	

	On the VMS housing rear exterior wall, all air intake ports and exhaust vents shall be covered on their top, front, and sides by an aluminum shroud fabricated from 0.090 inch aluminum sheeting.  Shrouds shall be securely fastened to the VMS housing, and all shroud-to-housing interfaces shall be thoroughly gasketed to prevent water from entering the VMS. All air filters and fans shall be removable from inside the VMS housing.  All intake and exhaust ports shall be screened to prevent birds from nesting and filters from falling through. 
	As specified
	

	The sign controller shall initially be programmed to activate the VMS housing cooling system whenever the LED board temperature exceeds +100(F and will turn the cooling system off whenever LED board temperature falls below +95(F.
	As specified
	

	The walk in VMS housing cooling system shall be controllable by an adjustable timer that will turn fans off after the set time has expired.  The timer shall be adjustable to at least four (4) hours, and it shall be located just inside the VMS housing door, within easy reach of a maintenance technician standing outside the VMS doorway
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	LED DISPLAY COOLING SYSTEM
	
	

	The VMS shall contain an LED display cooling system, which directs air across the LED display modules whenever LED board temperature exceeds a user-programmable threshold.  This system shall be comprised of fan-forced air directed vertically across the back side of the entire LED display matrix.  The air source shall consist of multiple ball-bearing fans.  The sign controller shall initially be programmed to activate the LED cooling fan system whenever LED board temperature exceeds +110(F and shall deactivate the system whenever LED board temperature falls below +105(F.  Cooling fans shall be located so as not to hinder removal of LED display modules and driver boards. A clearly marked and accessible maintenance test switch shall be installed for the LED Display Cooling System.
	As specified
	

	FRONT FACE PANEL DEFOG/DEFROST SYSTEM
	
	

	The VMS shall contain a defog/defrost system which circulates warm, fan-forced air across the inside of the polycarbonate front face whenever LED board temperature falls below a user-programmable threshold.  The air source shall consist of multiple ball-bearing fans that provide uniform airflow across the polycarbonate face panel.
	As specified
	

	The sign controller shall initially be programmed to activate the defog/defrost system whenever LED board temperature falls below +40(F and shall deactivate the defog/defrost system whenever LED board temperature exceeds +105(F.  A 100-watt pencil-style heating element shall be mounted in front of each defog/defrost fan and shall serve to warm the air directed across the VMS face.  Heating elements shall be on only when the defog/defrost fans are on.  A clearly marked and accessible maintenance test switch shall be installed for the Defog/Defrost System.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	MAINTENANCE ACCESS/WALKWAYS 
	
	

	The sign housing shall be provided with all necessary hardware including sign mounting beams, vertical and horizontal brackets, maintenance walkways, and all related hardware to install the VMS.  Maintenance Access and Walkways shall be compliant with WAC 296-155-24510, WAC 296-24-75011  Sec 3.6 in 2001 Edition of AASHTO Standard Specs For Structural Supports For Highway Signs, Luminaires and Traffic Signals Live Load Requirements for a 500 pound concentrated load, Appendix C Fall Protection requirements. One 5 foot by 5 foot minimum maintenance access/walkway shall be included externally to the VMS housing at each end. 
	As specified
	

	The walkway shall be level with the bottom edge of the VMS.  All mounting hardware shall conform to Section G of WSDOTs Standard Plans for Road Bridge and Municipal Construction, M21-10, specifically Standard Plans G-95.10-00, G-95.20-01, and G-95.30-01; and WSDOTs 2008 Standard Specifications for Road Bridge and Municipal Construction, M41-10.  All nuts used in the mounting hardware shall be self-locking nuts with nylon inserts.
	As specified
	

	CONTROL SYSTEM
	
	

	The VMS control system shall include all wiring, and all hardware associated with providing power and communication between the local control cabinet and the sign.  It shall also include writing, providing, and installing all software and any needed hardware to ensure the VMS is fully compatible with and completely capable of being operated by the current version of the Ordering Agencies existing central control software system including but not limited to Daktronics Vanguard; WSDOT NG Central Freeway Management Software (WSDOT Contracting Agency); Siemens TACTICS Central and i2TMS; Mercure; and TransPort ATMS while requiring no additional software or software modifications to be installed in the Purchaser's system.  The Contractor shall install and setup the Variable Message Signs Central Software on each desktop and laptop computer provided by the Purchaser, in order to provide fully functional Variable Message Signs systems.  Three (3) copies of the Central Software operating manuals go to the Purchaser. In addition, Three (3) sets of the software and its installation program and instructions shall be furnished on CD ROM to the Purchaser.  
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	CIRCUIT BOARDS
	
	

	The manufacturer’s submittal shall include a schematic diagram for each type of circuit board used in the sign display and control system.  Each circuit board used in the VMS display and control system shall conform to the following: 
	As specified
	

	1.
The printed circuit board through-hole for each LED cathode lead shall be connected to a large copper trace pad having a minimum surface area of 0.04 square inch.  The trace pads shall dissipate heat from the LEDs and shall be present on both the front and rear sides of the LED pixel board. 
	As specified
	

	2.
All exposed metal (except connectors) shall be protected from water and humidity exposure by a thorough application of acrylic conformal coating.  Bench level repairs to individual devices, including discrete LED replacement and conformal coating repairs, shall be possible.
	As specified
	

	3.
Printed circuit laminate shall be FR-4 fiberglass, having a minimum thickness of 1/16 inch.  The circuit board traces shall be copper.  Through- holes shall also be plated with copper.
	As specified
	

	4.
All cables attaching to circuit boards shall be held in place by locking latch connectors that firmly hold the cables in place.
	As specified
	

	DISPLAY LEDS
	
	

	LEDs used in the VMS display shall be from one LED manufacturer and of one part number.  LEDs shall conform to the following minimum requirements: 
	As specified
	

	1.  LEDs shall be un-tinted, non-diffused, high-output, solid state lamps utilizing Indium Gallium Aluminum Phosphide (InGaAlP) technology.  
	As specified
	

	2.
The discrete LEDs size shall be T 1-3/4.  LED package style shall be the through-hole flush-mount type, and all LEDs shall be soldered with the base of their lens mounted within 0.010 inches of the printed circuit board. 
	As specified
	

	3.
LEDs shall emit amber light, having a peak wavelength of 590 ( 5 nanometers.  The half-life rating shall be 100,000 hours. Rated brightness per LED shall be a minimum of three (3) candelas. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	4.
LEDs shall be pre-sorted by the LED manufacturer for luminous intensity and color.  LEDs used shall be obtained from a one-bin luminous intensity sort.  A bin is defined such that when all LEDs from a given bin are driven with an identical forward current, the dimmest LED shall emit no less than half the luminous intensity of the brightest LED in the bin. 
	As specified
	

	5.
Operating temperature range shall be -22 to +185° F, and storage temperature range shall be -40 to +248° F. 
	As specified
	

	6.   Minimum half-power viewing angle shall be 15°.  
      Half-power viewing angle is defined such that, at a given distance from the LED, luminous intensity measured at any point at an angle of 7.5° from the LEDs center axis shall be no less than half the luminous intensity measured directly on the LEDs center axis.  

(Note: Use a half-power view angle of 30 with a luminous intensity measured at any angle 15 from the LEDs center axis for any Sign Display with a 30 LED viewing angle)
	As specified
	

	7.
The discrete LED manufacturer’s data sheet showing compliance with this specification shall be provided with the VMS manufacturer’s submittal.
	As specified
	

	LED MODULES
	
	

	The VMS shall be constructed with multiple display circuit boards, each of which contains no less than five (5), but no more than forty-five (45) pixels.  Each pixel, which is defined as the smallest programmable portion of a display matrix, shall consist of a cluster of closely spaced discrete LEDs (strings of LEDs) and shall conform to the following requirements: 
	As specified
	

	1.
The distance from the center of one pixel to the center of all adjacent pixels, both horizontally and vertically, shall be 66.0 millimeters. 
	As specified
	

	2.
Each LED string shall be in series with its own current limiting resistor.  Current limiting resistors shall be rated to limit LED string forward current to 30 milliamperes whenever a forward voltage is applied. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	3.
Each pixel shall contain a minimum two (2) string of LEDs.  Each LED string shall contain a minimum five (5) LEDs. 
	Exceeds
	

	4.
The failure of an LED string shall not cause a change in the forward current of any other LED string, nor shall it cause the failure of any other LED string.  Similarly, the failure of any LED pixel shall not cause the failure of any other pixel in the VMS. 
	As specified
	

	5.
Each LED pixel shall emit a minimum luminous intensity of 40 candelas when driven with a forward current of 20 milliamperes DC per LED string.  An independent laboratory that utilizes equipment and procedures traceable to N.I.S.T. standards shall certify LED pixel intensity.  The independent laboratory’s certification report shall be provided with the VMS manufacturer’s submittal.  This report shall contain the laboratory name, address, and contact information.  The report shall also contain a description of the test procedure and test equipment used, test personnel name(s), pixel intensity test results, date(s) the VMS manufacturer’s LED pixel samples were tested, and the VMS manufacturer’s name.
	As specified
	

	6.
Discrete LEDs shall be mounted perpendicular to their PC boards.  Any variations in discrete LED color and intensity shall be thoroughly dispersed throughout the entire display, thereby creating a uniform visual appearance of both color and intensity.
	As specified
	

	7.
The sign controller shall be able to measure the forward current of each LED pixel and determine if the pixel is operating normally.  This information shall be stored in a read-only NTCIP object. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	LED OUTPUT CONTROL
	
	

	The LEDs shall be driven using Pulse Width Modulation (PWM) of a nominal 30 milliampere forward current, where pulse width is used to achieve the programmed LED intensity level for a given ambient lighting condition. 
	As specified
	

	The current pulse shall be modulated from a 10-millisecond period, and pulse amplitude shall not be allowed to exceed 30 milliamperes per LED string.  An illustration of the PWM drive current waveforms, which are used to achieve minimum and maximum LED intensity, shall also be provided with the VMS manufacturer’s submittal. 
	As specified
	

	LED INTENSITY CONTROL SYSTEM
	
	

	The VMS shall be equipped with an LED intensity control system.  The control shall support both manual and automatic control.  LED intensity control shall consist of three (3) photo-sensors and associated circuitry.  VMS controller analysis of these ambient light measurements shall automatically determine which of sixteen pre programmed LED intensity levels will provide the best VMS legibility for the given ambient light condition. The LED intensity control system shall not cause flickering of the LED display. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The LED intensity control system shall conform to the following minimum requirements: 

1.
The VMS controller shall contain a read-write NTCIP object that adjusts the maximum usable intensity threshold, the Maximum Pulse Width Modulation (MPWM).  This number is a percentage of the absolute maximum possible intensity.  At the time of VMS delivery, MPWM shall be set to 67%.  The LED intensity control system shall be designed such that a MPWM value of 100% delivers a time-average current of 30 milliamperes, and the MPWM value of 67% delivers a time-average current of 20 milliamperes.
	As specified
	

	2.
Automatic intensity control shall select one of sixteen LED intensity levels based on the sensed ambient light.  The threshold points for each intensity levels shall be user programmable.  LED intensity levels shall be available in 1% increments and in a range of 1% to 100% of maximum display intensity.
	As specified
	

	LED DISPLAY DRIVER CIRCUIT BOARDS
	
	

	The VMS shall contain LED display modules, which are constructed as follows: 

1.
LED pixel circuit boards shall be mounted to the back of an aluminum panel to form a LED display module.  The pixel board(s) shall be mounted to the aluminum panel with durable, non-corrosive fasteners, and their removal from the panel shall not require use of tools. 
	As specified
	

	2.
One electronic driver circuit board shall be provided for each LED pixel module and shall individually control all 45 pixels on that module. 
	As specified
	

	3.
Failure of a driver board shall not cause the failure of any other LED display module.
	As specified
	

	4.
The LED display shall have a minimum refresh rate of 100 frames per second.  The VMS manufacturer’s submittal shall provide calculations that prove that the display conforms to this requirement. 
	Not applicable
	Current LED technology does not have a refresh requirement in the same sense as other display technologies such as LCD’s. 

	5.
The aluminum module panel shall have a minimum thickness of 1.5 millimeters, and it shall contain a circular opening for each LED pixel.  The openings shall be sized so they do not block any portion of the 15° LED viewing cone. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	6.   The front side of the aluminum module panel, which faces the viewing motorists, shall be primed and powder with flat black paint.
	As specified
	

	7.
Display modules and all of their components shall be easily replaceable from inside walk in VMS housings and from the front of front access housings.  Walk in sign display modules shall mount securely to a support frame located inside the sign housing using durable, non-corrosive hardware. Front access display modules shall be mounted to the rear of the display’s front face panels using durable non-corrosive hardware.  Module removal and replacement shall be accomplished with the use of simple hand tools or no tools. 
	As specified
	

	8.
All display module electrical connections shall be the quick-disconnect locking connector type.  Removal of a display module from the VMS, or a pixel board or driver board from its display module, shall not require a soldering operation. 
	As specified
	

	POWER SUPPLIES
	
	

	The LED display matrix shall be powered by regulated switching DC power supplies that operate from 120 VAC input power and have an output of 24 volts DC or less.  Power supplies shall be wired in a redundant parallel configuration that uses multiple supplies per display.  The supplies shall have a “current sharing” capability, that allows them to provide equal amounts of current to their portion of the LED display.  Power supplies shall be rated such that if one supply fails, the remaining supplies will be able to operate their portion of the display under full load conditions (all pixels on at maximum drive current) while in an ambient temperature of +140° F. 
	As specified
	

	Power supplies shall operate within a minimum input voltage range of +90 to +135 volts AC.   Power supply output at an ambient temperature of +140° F shall be no less than 65% of its room temperature (+70° F) output.  Power supply efficiency shall be a minimum of 74%.  Power supplies shall have a minimum power factor rating of 0.95.  Power supplies shall be short circuit protected.  Under short circuit conditions, the DC side of the power supply shall be powered down.  The power supplies shall reset automatically after 5 seconds of AC power off.  Power supplies shall be protected by a minimum overload allowance of 105%.  Inputs to power supplies shall be fused or circuit breaker protected.  A failed power supply shall not interfere with the other operating power supplies.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The VMS sign controller shall be capable of monitoring the operational status (“normal” or “failed”) of each individual power supply by reading a diagnostic signal located on the supply’s DC output.
	As specified
	

	A copy of the power supply manufacturer’s data sheet and its UL product card shall be provided with the VMS manufacturer’s submittal. 
	As specified
	

	The VMS manufacturer’s submittal shall contain calculations demonstrating that the power supplies are rated for the criteria in this specification.  These calculations shall account for power supply output de-rating at a temperature of +140° F. 
	As specified
	

	TRANSIENT CURRENT PROTECTION
	
	

	VMS and sign controller signal and power inputs shall be protected from electrical spikes and transients. 
	As specified
	

	AC power for all equipment shall be protected at the load center inside the field cabinet.  A parallel-connection surge suppresser, rated for a minimum surge of 10 kJ, shall be connected to the load center in a manner that protects the load center and the equipment it feeds. 
	As specified
	

	AC power for control equipment, such as the field controller and modem, shall be further protected by the use of a series-connected surge suppresser capable of passing 15 Amps of current.  This device shall be UL 1449 recognized.
	As specified
	

	EIA 232/485 communication ports in the sign controller shall be protected by avalanche diodes rated for 11.5 Volts at 10 Amps and 14 Volts at 70 Amps.  The diodes shall be connected between each signal line and ground
	As specified
	

	Digital input and output lines from the VMS to the control equipment shall be protected at the control equipment by optically isolated input and output modules, or optically-isolated solid state relays.  The input and output modules shall be external of the sign controller or easily accessible for replacement or testing.  Inputs shall include, but shall not be limited to the VMS regulated power supply diagnostics and the AC power failure alarm.  Outputs shall include, but shall not be limited to the cooling fan and defog/defrost fan control.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	VMS SIGN CONTROLLER
	
	

	Each VMS shall include an associated sign controller, which shall be installed in the field cabinet. The sign controller hardware and software shall support all VMS communication, control, and diagnostic features as listed herein. 
	As specified
	

	Memory
	
	

	Sign controllers shall have both permanent and semi-permanent memory.  Permanent memory shall be EE-PROM integrated circuits and shall contain the executable sign controller software.  Semi-permanent memory shall be RAM integrated circuits with a battery backup that retains the data in memory for a minimum of one year following a power failure.  Semi-permanent memory shall contain the library of messages, the message display schedule and programmable operating parameters.  Each message shall have the capability to be defined and stored as a three-page message. 
	As specified
	

	Power Interruptions
	
	

	Contents of the sign controller’s memory shall be preserved by battery backup during AC power interruptions and the controller shall automatically resume operation once AC power is restored.  Upon recovering from a power interruption, the sign controller shall display the message identified by the Power Recovery Message parameter.  The sign controller shall report to the central computer that it has recovered from a power interruption. 
	As specified
	

	Sign Controller Software
	
	

	The sign controller shall cause the desired message to be displayed on the VMS.  The sign shall display alphanumeric character fonts.  The sign controller shall provide a default value for each NTCIP object supported. 
	As specified
	

	Message Selection
	
	

	The central computer or laptop computer shall cause the sign controller to implement a message selected from those stored in controller memory, or a new message entered via the communication port. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The sign controller shall incorporate cyclic redundancy checks (CRC) checks to verify MULTI strings. The sign shall not display a message unless the MessageActivationCode CRC matches the MessageCRC.
	As specified
	

	A message shall remain displayed on the sign until either a command to change the current message or a command to blank the display is received.  A command to display a message shall not succeed if the activation priority is less than the run time priority of the message currently displayed.
	As specified
	

	Data Transmission Requirements
	
	

	Each sign controller shall contain two communication ports.  Each communication port shall be labeled (“Local” or “Central”) and shall be set to 9600 baud at the factory.  Each port shall operate independently at baud rates of 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600, & 115200 bits per second.  The user shall select the baud rate for each port via a DIP switch and through the control software per the Control Software requirements.
	As specified
	

	Communication
	
	

	The sign controller hardware and software shall communicate with the central computer in a polled multi-drop operation.  In the polled multi-drop operation, several sign controllers shall share the same communication channel, with each controller assigned a unique ID number.  Controller ID numbers shall conform to the NTCIP requirements for address numbers.  A sign controller shall only reply to messages labeled with its ID.   In polled multi-drop mode, sign controllers never initiate communication, but merely transmit their responses to messages from the central computer. 
	As specified
	

	A laptop computer connected to the sign controller’s local communication ports in either the VMS Sign and Ground-Mounted Field Control Cabinet shall have the same control and diagnostic capabilities as the central computer.  One Serial and one Ethernet Communication port, meeting the requirements as specified below, shall be installed inside the VMS sign and Ground-Mounted Field Control Cabinet for laptop access.   
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	All remote communication ports shall be NTCIP-compatible as defined in the “NTCIP Requirements” section of these specifications.
	As specified
	

	All data transmission baud rates shall be selectable by dip switches or through the local and central control software.
	As specified
	

	Communication Modes
	
	

	The VMS sign controller shall be able to receive instructions from and provide information to a computer containing VMS control software using the following communication modes:
	As specified
	

	Remotely via direct or dial-up communications with a remotely located computer. The system communications backbone, as well as all field modems or signal converters, shall provide the VMS sign controller with an RS232 signal.
	As specified
	

	Locally via direct connection with a laptop computer that is connected directly to the sign controller using an RS232 null-modem or Ethernet connection.
	As specified
	

	Locally via direct connection with a laptop computer that is connected directly to the Ground-Mounted Field Controller Cabinet using an RS232 null-modern or Ethernet connection. 
	As specified
	

	Serial Communication Ports
	
	

	The VMS sign controller shall contain a minimum of three (3) NTCIP-compatible RS232 communication ports. These ports shall support multiple communication interfaces, including, but not limited to, direct null-modem (for local laptop control), dial-up and leased-line modems, radio systems, cellular modems, and fiber optic modems. The RS232 ports shall all have standard DB9M connectors.
	As specified
	

	The baud rate, connection type, and NTCIP communication protocol shall be configurable. Each port must support all typical serial baud rates ranging from 1200 to 115,200 baud. All three ports shall be capable of supporting either of the following sub network profiles: NTCIP 2101 (PMPP) or NTCIP 2103 (PPP). They shall also be capable of supporting either NTCIP 2201 (Null) or NTCIP 2202 (Internet) transport profiles. Only one each of the transport and sub network profiles shall be active at any time on each port.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Ethernet Port
	
	

	The VMS sign controller shall contain a minimum of one (1) 10/100Base-T Ethernet communication port. This port shall be available for optional use for communicating from the central control system to the VMS sign controller when an Ethernet network is available. The Ethernet port shall have a standard RJ45 connector.
	As specified
	

	Communications on the Ethernet port shall be NTCIP-compatible using the NTCIP 2202 Internet transport profile and the NTCIP 2104 Ethernet sub network profile. This shall permit the controller to be operated on any typical Ethernet network using the TCP/IP and UDP/IP protocols.
	As specified
	

	Dial-Up Modem Communication Port
	
	

	The VMS sign controller shall include one (1) built-in Hayes-compatible dial-up modem. The modem port shall have a standard RJ11 connector. 
	As specified
	

	This modem shall be configured to support either the NTCIP 2101 (PMPP) or the NTCIP 2103 (PPP) sub network profile. At least one of the following transport profiles shall also be available for configuration: NTCIP 2201 (Null) or NTCIP 2202 (Internet). Only one each of the transport and sub network profiles shall be active at any time on the port.
	As specified
	

	The modem shall be configurable to support both incoming and outgoing calls as supported by NTCIP. The modem shall support a minimum communication speed range from 1200 baud to 28800 baud. The modem shall support the following protocols at a minimum: Hayes-compatible “AT” command set, MNP5, MNP10, and V.42bis.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Controller Addressing
	
	

	The VMS sign controller shall use whatever addressing scheme is appropriate for the NTCIP network types used for communications. The controller addressing shall be configurable through the front panel user interface.
	As specified
	

	NTCIP 2101 (PMPP) networks shall be configured with an address in the range 1 to 255 with a default address of 1. NTCIP 2104 (Ethernet) networks shall use a static IP address. Both the IP address and subnet shall be configurable. NTCIP 2103 (PPP) networks shall not require network addressing.
	As specified
	

	NTCIP Requirements
	
	

	The sign controller software shall comply with the National Transportation Communications for ITS Protocol (NTCIP) documents and all related errata sheets published before July 1, 1999 and as referenced herein. 
	As specified
	

	The sign controller software shall support the following standards: 

1.
NTCIP 1101, Simple Transportation Management Framework (STMF), Conformance Level 1 (Simple Network Management Protocol (SNMP)) 

2.
NTCIP 2001, Class B Profile.  All serial ports on the device shall support communications according to these standards. 

3.
NTCIP 2101, SP-PMPP/RS232 Point-to-Multi-Point Protocol (PMPP) 

1. NTCIP 2102 – SP – PMPP/ FSK
2. NTCIP 2103 – SP – PPP/ RS 232
3. NTCIP 2104 – SP – Ethernet
4. NTCIP 2201, NTCIP TP-Null Transport Profile Null (TP-NULL)
5. NTCIP 2202 – Internet (TCP/IP and UDP/IP)


	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	The sign controller software shall implement all mandatory objects of all mandatory conformance groups as defined in NTCIP 1201, Global Object Definitions, and NTCIP 1203, Object Definitions for Dynamic Message Signs.  Software shall implement the following conformance groups:
	As specified
	

	NTCIP 1203, Object Definitions for DMS 

1.
VMS Sign Configuration

2.
MULTI Configuration

3.
Default Message Control

4.
Pixel Service Control

5.
MULTI Error Control

6.
Sign Status

7.
Status Error 

8.
Pixel Error Status

9.
Lamp Error Status

10.
Fan Error Status

11.
Power Status

12.
Temperature Status
	As specified
	

	NTCIP 1203, Object Definitions for DMS 

1.
dmsMessageBeacon

2.
dmsMessagePixelService

3.
dmsCommunicationsLossMessage

4.
dmsPowerLossMessage

5.
dmsTimeCommLoss

6.
dmsMultiOtherErrorDescription

7.
dmsStatDoorOpen

8.
fanFailures

9.
fanTestActivation

         10.
lineVolts

         11.  tempMaxSignHousing
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Objects required by these specifications shall support all values within its standardized range.  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.  The following list indicates the modified object requirements for these objects.
	As specified
	

	Object

Name

Object

ID

Minimum Requirements

Number of Fonts

numFonts

9

Maximum Characters per Font

maxFontCharacters

255

Default Background Color

defaultBackgroundColor

0

Default Foreground Color

defaultForegroundColor

9

Default Justification Line

defaultJustificationLine

2, 3, and 4

Default Justification Page

defaultJustificationPage

2, 3, and 4

Number of Permanent Msgs.

DmsNumPermanentMsg.

2

Maximum No. Changeable Msg.

DmsMaxChangeableMsg.

8

Maximum Number Volatile Msg. *

dmsMaxVolatileMsg.

8

Control Mode

dmsControlMode

2, 4, and 5


	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	* Changeable messages in excess of the minimum requirement are considered to meet the specification for an equivalent number of Volatile messages.
	As specified
	

	The first permanent message shall be used to blank the sign display.  The second permanent message shall be the diagnostic message. 
	As specified
	

	Sign controller software shall implement the following tags (opening and closing where defined) of the Mark-Up Language for Transportation Information (MULTI) as defined in NTCIP 1203: 
	As specified
	

	1.
Flash

2.
Font

3.
Justification Line

4.
Justification Page

5.
Moving Text

6.
New Line

7.
New Page

8.
Page Time
	As specified
	

	Documentation
	
	

	Software shall be supplied with all documentation on a CD-ROM Disk(s).  ASCII versions of the following Management Information Base (MIB) files in Abstract Syntax Notation 1 (ASN.1) format shall be provided on CD-ROM: 
	As specified
	

	1. The official MIB Module referenced by the device functionality.
	As specified
	

	2. A manufacturer-specific version of the official MIB Module with the non-standardized range indicated in the SYNTAX field.  The filename shall match the official MIB Module, with the extension “spc”.
	As specified
	

	3. A MIB Module of all manufacturer-specific objects supported by the device with accurate and meaningful DESCRIPTION fields and the supported ranges indicated in the SYNTAX field.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Control Software
	
	

	This work shall consist of furnishing Variable Message Sign (VMS) control software.  The control software shall be a 32-bit application, designed to operate on Microsoft( Windows NT(, 98(, 2000(,VISTA and XP( operating systems.  The control software shall provide for command and control of the following functions: 
	As specified
	

	VMS Control
	
	

	Software shall retrieve, display, update and download/upload the following functional parameters to the local sign controller in response to user-initiated instructions.  The sign controller shall not perform pixel service tests when VMS are displaying messages.  Software shall perform the following operations in conjunction with its monitoring and logging functions: 
	As specified
	

	Display a message 

Blank the current message

Change message priority 

Pixel service, lamp and fan tests

Set time and date in the sign controller

Retrieve sign controller ID, type, and manufacturer
	As specified
	

	Communications
	
	

	Communications between the control software and sign controller shall be NTCIP compliant as specified in the Sign Controller Software section.

The control software shall verify all communications for errors.  If a response from a sign controller contains a communication error, or if there is no response, the Control Software shall re-establish communications.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Data Collection
	
	

	The control software shall retrieve errors detected, message number currently being displayed, and current message priority.  Using different commands, the software shall retrieve message MULTI strings, a map of defective pixels, the time and date, the event schedule, configuration parameters, and information related to failed power supplies and ventilation fans. 
	As specified
	

	Message Library
	
	

	The control software shall store messages and transfer messages to a sign for storage and/or display.  When a user desires to send a message to a sign, the control software shall offer as choices only those messages compatible with the sign in question.  The control software shall allow message names of up to 25 characters in length.  If the selected name already exists, the software shall notify the user and give the option of replacing the existing message or selecting another name. 
	As specified
	

	The control software shall display all character fonts supported by the Variable Message Sign System.  Messages shall be displayed on the computer monitor in exactly the same format (font, text centering and justification) as on the Variable Message Sign.
	As specified
	

	Software Duplication Rights
	
	

	The Purchaser shall have the right to duplicate the Variable Message Sign Control Software as needed for use in controlling signs under its jurisdiction. 
	As specified
	

	Documentation
	
	

	The Contractor shall furnish five (5) copies of the Control Software user manuals to the Purchaser.  In addition, three (3) sets of the software, installation program, instructions and user manual shall be furnished on CD ROM to the Purchaser. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	System Testing
	
	

	Testing of the VMS hardware and software furnished and installed for this Contract shall be the responsibility of the Contractor.  All variable message signs, VMS control software, VMS control equipment, and cabinets shall be inspected and tested prior to shipment from the factory and after installation in the field.  These tests shall demonstrate that each component is fully functional and conforms with these specifications.  At a minimum, the tests shall show that all pixels are operational and that the control software provides LED brightness, housing ventilation, message and beacon control.  All components that fail a test shall be replaced and re-tested. 
	As specified
	

	The Contractor shall provide a copy of all Factory Test reports to the Purchaser at the time of shipment.  The Contractor shall provide the Purchaser with a copy of the Field Test reports for each VMS, once the VMS equipment is found to be fully functional.  The test reports required by this specification shall include: 
	As specified
	

	1.
a list of all equipment used to perform the tests
	As specified
	

	2.
a record of each test step, who performed the tests, who witnessed the tests, and the test results
	As specified
	

	3.
a record of test failures, corrective action taken, and results of the retest
	As specified
	

	The Purchaser reserves the right to perform any independent inspections or tests, which are deemed necessary to ensure that the VMS equipment and software complies with the requirements of the Contract Specifications.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	NTCIP Testing
	
	

	VMS sign controllers will be tested by the Purchaser using the NTCIP Exerciser in place of the Central Computer.  The NTCIP test will use the circuit created to connect the sign controller to the central computer, the modem furnished for this Contract, and the Ordering Agencies copy of the Exerciser.  The Exerciser shall prove that VMS sign controller fully complies with the NTCIP requirements of this specification.  The Purchaser shall decide any differences in the interpretation of NTCIP Standards.  The Contractor shall be responsible for ensuring that the VMS equipment fully complies with NTCIP standards specified herein.  The Contractor shall allow 14 days for NTCIP testing.  The System Acceptance Test will begin upon completion of the NTCIP test. 
	As specified
	

	Acceptance Testing 
	
	

	The VMS sign shall be tested in order to check the operation of the sign.  A representative from the manufacturer shall be present during testing of the VMS.  A VMS operation manual shall be provided to the Purchaser at the time of the test.
	As specified
	

	During the 20 day test, the Contractor shall replace all failed components that were supplied as part of the contract.  If a failed component is identified by either the Contractor or Purchaser at any point during the 20 day test, the 20 day test period shall be suspended until the replacement component has been replaced and the system returned to full operation.  The 20 day test period will then start over.  The intention is for the VMS system to complete the 20 day test period with no component failures.


	As specified
	

	The Contractor shall verify remote control of the sign from the Ordering Agencies Traffic Management Center before scheduling any testing.  The Contractor shall demonstrate to the satisfaction of the Purchaser that the sign, as a minimum can display diagnostic messages originating from the Purchasers Traffic Management Center control consoles.  Messages shall incorporate the use of the beacons.  Testing shall not begin until the sign’s basic features have been demonstrated to the satisfaction of the Purchaser.  The test shall be conducted immediately following the complete installation of the new VMS.  The Contractor shall demonstrate that all functions of the signs and local controllers are operational.  This test shall be conducted in the presence of the Purchaser.   
	As specified
	

	The Contractor shall be available on-site during final termination of communication and electrical systems, and final VMS system component installations that are necessary for full VMS system operation.  The purpose of the Contractor will be to troubleshoot and provide technical assistance to the Purchaser.  
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds Specified
	Describe Fully If Not As Specified

	Upon satisfaction of the Purchaser that all functions of the system are operational, a 20-day test period of continuous operation shall begin.  The test period shall be shown in the Contractor's CPM schedule.  The following shall be observed during the test period:
	As specified
	

	1.
All equipment shall be in working order at the beginning of the test.  Any adjustment or replacement of components shall be considered a malfunction and cause for termination of the test period.
	As specified
	

	2.
The system shall operate for 20 consecutive days without malfunction.  
	As specified
	

	3.
The VMS shall be communicating with the central computer during the entire 20-day test.  Any loss of communication between the VMS and the central computer shall be considered a malfunction.
	As specified
	

	4.
Although it is not necessary for the Contractor to provide personnel to be in attendance during the 20-day testing period, upon being informed of a malfunction, the Contractor shall respond within 48 hours with a representative who is thoroughly familiar with the operation of all parts of the system.
	As specified
	

	5. Upon detection of a malfunction, the test and test time shall be stopped and the malfunction corrected.  Test time will be reset and a new 20-day test period shall begin.  
	As specified
	

	Product Testing
	
	

	The VMS manufacturer shall provide documentation indicating that the VMS product has been tested to the following standards. It shall be acceptable for the testing to be performed on scale-sized versions of the actual VMS provided that the test unit is functionally and structurally equivalent to the full size VMS.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Failure to conform to these testing requirements shall be grounds for rejection. Rejected equipment may be offered for test or retest provided all non-compliant items have been corrected and tested or retested by the VMS manufacturer. Any corrections deemed necessary by the Purchaser shall be made by the VMS manufacturer, at no additional cost to the Purchaser.
	As specified
	

	Third Party Testing
	
	

	Third party test reports shall be submitted for the following testing:
	As specified
	

	NEMA Standards Publication TS 4, Hardware Standards for Dynamic Message Signs (DMS), with NTCIP Requirements – Section 2, Environmental Requirements. Test report shall detail results of mechanical vibration and shock, electrical noise and immunity, temperature, and humidity.
	As specified
	

	Underwriters Laboratories (UL), UL 48 Standard for Electric Signs, UL 50 Enclosures for Electrical Equipment, and UL 1433 Standard for Control Centers for Changing Message Type Electric Signs. The UL report number(s) for all VMS and control equipment manufactured by the VMS manufacturer shall be submitted and the products shall bear the UL mark. The supplier shall provide a record of each test performed including the results of each test. The report shall include a record of the 3rd party test laboratory and the test lab’s representative that witnessed the tests, including the signature of the lab’s representative. The test reports shall be provided to the Purchaser for review as part of the technical submittal.  The Purchaser reserves the right to conduct additional NTCIP testing after delivery of the VMS and control equipment to the Purchaser prior to final acceptance.  
	As specified
	

	Self Certification
	
	

	The VMS manufacturer shall provide self-certification, including a statement of conformance and copies of test reports, indicating that the following tests have been performed and passed.
	As specified
	

	Third party test reports shall be submitted for testing of the following National Transportation Communication for ITS Protocol (NTCIP) standards:
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	1. NTCIP 1101: Simple Transportation Management Framework (STMF), Conformance Level 1 (Simple Network Management Protocol (SNMP)) 

2. NTCIP 1201: NTCIP Global Object Definitions 

3. NTCIP 1203: Object Definitions for Dynamic Message Signs 

4. NTCIP 2001: Class B Profile.  All serial ports on the device shall support communications according to these standards. 

5. NTCIP 2101: SP-PMPP/RS232 Point-to-Multi-Point Protocol (PMPP) 

6. NTCIP 2102: SP – PMPP/ FSK

7. NTCIP 2103: SP – PPP/ RS 232

8. NTCIP 2104: SP – Ethernet

9. NTCIP 2201: NTCIP TP-Null Transport Profile Null (TP-NULL)

10. NTCIP 2202:  Internet (TCP/IP and UDP/IP)
	As specified
	

	The NTCIP testing shall have been completed using industry accepted test tools such as the NTCIP Exerciser, Trevilon’s NTester, Intelligent Devices’ Device Tester, and/or Frontline’s FTS for NTCIP. The NTCIP test report(s) shall include testing of sub-network communications functionality, all mandatory objects in all mandatory conformance groups, and a subset of the remaining objects.
	As specified
	

	Ground-mounted VMS Field Cabinet
	
	

	The cabinet shall have the same external dimensions and appearance of Model 334 cabinets as specified in Chapter 12 of FHWA IP-78-16.  The cabinet shall contain the main power feed from the 120/240v transformer. 
	As specified
	

	1.
Cabinets shall be fabricated of 0.125 inches sheet aluminum, 5052 alloy, with mill finish, in accordance with Section 9-29.13(7)D, Item number 1, of WSDOTs 2008 Standard Specifications for Road Bridge and Municipal Construction, M41-10.  Painted or anodized aluminum is not allowed.
	As specified
	

	2.
Cabinet doors shall have a three-point latch and two-position stop assembly with spring-loaded construction core lock capable of accepting a Best Lock Company 6-pin CX series core.  The Contractor shall supply green construction cores with two master keys and one core removal key per lock.  The Contractor shall deliver the keys to the Purchaser. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	3.
The cabinet shall be equipped with an electric strip heater and a ventilation fan. The strip heater shall be rated at 100 watts and 120 VAC and be shielded in a manner that prevents damage to nearby electrical cables. The ventilation fan shall be mounted in the top of the cabinet, be equipped with a screened guard, and exhaust at least 10 CFM. 

The fan and strip heater shall be controlled by a high-low adjustable thermostat, which can be set to ensure the cabinet interior temperature remains between 60(F and 120(F.
	As specified
	

	4.
Two shatterproof fluorescent interior cabinet lights with self-starting ballast shall be furnished, one fixture mounted on the rear rack near the top and the second mounted at the top of the front rack.  Door switches shall automatically turn on both lights when either door is opened.
	As specified
	

	5.
The cabinet shall be provided with two 15 amp, 120 VAC duplex receptacles.  One of the receptacles is for a laptop and/or tools and shall be GFCI-protected.  The second receptacle is for communications equipment and shall not be GFCI-protected. 
	As specified
	

	6.
The cabinet shall be provided with three (3) circuit breakers. One circuit breaker shall be rated at least 20 amps and shall operate the heater, ventilation fan, receptacles, and lamps.  The second circuit breaker shall be two-pole and control the power to the VMS defog/defrost heater elements.  The third circuit breaker shall operate all other sign equipment.  The second and third circuit breakers shall be rated in accordance with the NEC.  Separate terminal strips shall be provided for each circuit breaker and an unfused terminal for the neutral side of the power supply line. 
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	7.
The cabinet shall contain one VMS sign controller as specified under VMS Sign Controller.  The cabinet shall be provided with two serial communication ports and two Ethernet ports. 

         One serial communication port shall be used to connect a laptop to the controller.  The serial interface shall be wired as a 9-pin, EIA-232 DCE port.  The port shall connect to a laptop computer using a null-modem (flipped) 9-pin cable.  Two serial cables shall be supplied for each VMS. 
	As specified
	

	The second serial communication port is for remote control of the sign from the central computer.  The interface shall be wired as a 9-pin, EIA-232 DCE port.  This port connects to a VMS Communication Interface Modem.  A cable shall be supplied to connect the VMS communication port to the modem port (the modem port may be a non-standard pin-out and require a custom-made cable). 

 A reset button shall be provided in the cabinet that, when pressed, resets the VMS controller and all other VMS electronics.
	As specified
	

	One Ethernet communication port shall be used to connect a laptop to the controller.  Two Ethernet cables shall be supplied in the Ground-Mounted Field Control Cabinet for each VMS.  See the Communication, Communication Modes and Ethernet Port Sections of the specification requirements for additional requirements.
	As specified
	

	The Second Ethernet communication port is for remote control of the sign from the central computer. An Ethernet cable shall be supplied to connect the VMS communication port to the Ethernet switch. See the Communication, Communication Modes and Ethernet Port Sections of the specification requirements for additional requirements.
	As specified
	

	8.
A pullout, flip top drawer/shelf shall be provided in the cabinet to facilitate a laptop during local testing and control of the VMS and for storage of documentation.
	As specified
	

	9.
Noise and voltage spike protection shall be provided in the cabinet as stated in the Transient Current Protection section of this specification.
	As specified
	

	10.    The conductor within the cabinet and the sign shall meet the requirements of Section 9-29.24 of WSDOTs 2008 Standard Specifications for Road Bridge and Municipal Construction, M41-10.  The conductors for communication shall be a minimum number of 22 AWG. 
	As specified
	 


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	VMS System Training
	
	

	General Information

The Vendor shall provide training for the Purchaser personnel on the operation and maintenance of the variable message signs, field controllers, control equipment cabinets, and Central Software.  The Vendor shall utilize qualified instructor(s) provided by the variable message signs manufacturer.  At least thirty (30) calendar days prior to commencement of the training, the Vendor shall submit detailed course curriculums, draft manuals, handouts and resumes of all instructors.  The Purchaser will review the proposed training materials and reserves the right to request modifications to the training program and materials as appropriate.
	As specified
	

	Training shall not last for more than eight (8) hours of any given day (i.e., twenty-four (24) hours of training would be conducted over at least a three (3) day period).  Training shall be a mixture of formal classroom and hands-on training, and at least half of the training shall be hands-on.  Training shall be conducted at a facility designated by the Purchaser and shall be completed within sixty days after installation and approval of the final VMS.
	As specified
	

	Training material shall consist of manuals and other handouts for each attendee.  Training material shall serve not only as training course guidance, but also as a quick reference guide for future use by the attendee.  A copy of all training material, in reproducible form, shall be delivered to the Purchaser after training is complete.
	As specified
	

	The Vendor shall provide VHS/DVD training tape(s), which have been produced utilizing a planned narrative.  Tape(s) shall include a step-by-step guide on the complete operation and maintenance of all VMS equipment and software.  The tape(s) shall be on VHS/DVD format, and Five (5) sets of tapes shall be provided.  All materials and video tapes will become the property of the Purchaser and may be reproduced for internal use without violating any copyright laws.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Training
	
	

	Personnel attending this training shall be thoroughly instructed to use all features and functions of the VMS equipment and software, including diagnosis of system functions from a Central Control computer.  Training shall include an overview of how each component operates and how the system is interconnected and communicates.  In addition, training shall focus on removal and replacement of sign components and manufacturers standard troubleshooting procedures.
	As specified
	

	Training shall be held for a minimum of fifteen (15) hours for Purchaser personnel taught by a manufacturer certified instructor. This shall include classroom instruction at a Purchaser facility as well as at the VMS location.  A minimum of 7.5 hours shall be devoted to maintenance, and a minimum of 7.5 hours shall be devoted to system operation.  The maximum number of training attendees will be twenty (20).
	As specified
	

	Buy American
	
	

	A certification of materials origin will be required for any items comprised of, or containing, steel or iron construction materials prior to such items being incorporated into the permanent work. The certification shall be on DOT Form 350-109EF provided by the Purchaser, or such other form the Contractor chooses, provided it contains the same information as DOT Form 350-109EF.  American-made material is defined as material having all manufacturing processes occurring domestically. To further define the coverage, a domestic product is a manufactured steel material that was produced in one of the 50 States, the District of Columbia, Puerto Rico, or in the territories and possessions of the United States.
	As specified
	

	If domestically produced steel billets or iron ingots are exported outside of the area of coverage, as defined above, for any manufacturing process then the resulting product does not conform to the Buy America requirements. Additionally, products manufactured domestically from foreign source steel billets or iron ingots do not conform to the Buy America requirements because the initial melting and mixing of alloys to create the material occurred in a foreign country.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Manufacturing begins with the initial melting and mixing, and continues through the coating stage. Any process which modifies the chemical content, the physical size or shape, or the final finish is considered a manufacturing process. The processes include rolling, extruding, machining, bending, grinding, drilling, welding, and coating. The 27 action of applying a coating to steel or iron is deemed a manufacturing process. Coating includes epoxy coating, powder coating, galvanizing, aluminizing, painting, and any other coating that protects or enhances the value of steel or iron. Any process from the original reduction from ore to the finished product constitutes a manufacturing process for iron.
	As specified
	

	Due to a nationwide waiver, Buy America does not apply to raw materials (iron ore and alloys), scrap (recycled steel or iron), and pig iron or processed, pelletized, and reduced iron ore.

The following are considered to be steel manufacturing processes:

 1. Production of steel by any of the following processes:

a. Open hearth furnace.

b. Basic oxygen.

c. Electric furnace.

d. Direct reduction.

 2. Rolling, heat treating, and any other similar processing.
 3. Fabrication of the products.

a. Spinning wire into cable or strand.

b. Corrugating and rolling into culverts.

c. Shop fabrication.


	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Express Warranty
	
	

	The Contractor shall procure for the benefit of the Purchaser, a one (1) year (minimum) manufacturer’s express warranty for the major components of the VMS system listed as follows:

Sign Display

VMS Sign Beacon


Sign Housing

Sign Mounting Hardware

VMS Field Cabinet

Control System

Circuit Boards

Display LEDs

LED Modules

LED Output Control

LED Intensity Control System

LED Display Driver Circuit Boards

Power Supplies

Transient Current Protection

VMS Controller

Sign Controller Software

Control Software
	As specified
	

	The express warranty shall be written by the manufacturer or authorized repair agent (warrantor) of the above components in favor of the Purchaser (warrantee) as ultimate owner and user of the VMS system.  The express warranty shall provide that: 
(1) The components are fit and sufficient for the purpose intended; 
(2) components are merchantable, of good quality and free from defects, whether patent or latent in material or workmanship under normal use and service; and 
(3) components conform to the standards required in the Contract between the Contractor and Ordering  Agency.  Any component that fails to comply with the express warranty shall be replaced on site with new parts by the warrantor free of all charges, including all labor costs incurred in removing defective components, installing new replacement parts, and restoring the system to full operation.  
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	All incidental charges incurred by the Purchaser, including but not limited to Purchaser provided traffic control, equipment, materials and labor necessary to restore operation; shall be reimbursed to the Purchaser in the form of an agreed upon warranty extension equal to the charges incurred by the Purchaser.
	As specified
	

	The warrantor shall provide software upgrades during the warranty period and for the service life of the VMS at no cost to the warrantee.
	As specified
	

	The warrantee shall notify the warrantor in writing, within a reasonable time after the discovery of any component failure, defect or damage covered by the expressed warranty.  Within 2 days of the notification, the warrantor shall inspect the component(s) and commence the work required to restore the system to full operation.  Warrantor shall make arrangements with the warrantee’s representative listed below to provide onsite access to the VMS system and any necessary traffic control. 
	As specified
	

	If the warrantor fails to restore the system to full operation within the 5 days timeframe or within another timeframe mutually agreed to by the parties, the warrantee shall have the right to replace, repair or otherwise remedy the failure, defect or damage at warrantor expense.  If requested by the warrantee, the warrantor shall provide the installation instructions required to correct any mechanical problems with the VMS system.
	As specified
	

	The warrantor shall indemnify and hold the warrantee, its agents, employees and officers harmless from and shall process and defend at its own expense all claims, suits or actions brought for damages or loss attributable to death, bodily injury and/or destruction of property, arising out of, in connection with or incident to the warrantor, its agents or employees own negligent acts or omissions while performing warranty work or related services on the warrantee’s right of way; provided, however, that if such claims are caused by or result from the concurrent negligence of (a) the warrantor and (b) the warrantee, this indemnity and defense provision shall be valid and enforceable only to the extent of the negligence or omissions of the warrantor and provided, further, that nothing herein shall require the warrantor to hold harmless or defend the warrantee from any claims arising from the sole negligence of the warrantee.
	As specified
	


	Specification Requirements
	Check If As Specified or Exceeds
	Describe Fully If Not As Specified

	Any warrant work to the component(s) will have a one (1) year warranty from the date the replaced component(s) is/are installed into the VMS system.
	As specified
	

	The express warranty shall exclude coverage for damage or defects caused by abuse, insufficient maintenance, improper operation, modification, accidents, acts of God, or normal wear and tear from use.
	As specified
	

	The express warranty shall further indicate that in the event any legal action or proceedings are instituted to enforce any right or obligations under the warranty, the action shall be initiated in the State of Washington and that all questions be resolved by the application of Washington State law.
	As specified
	

	The warranty period with the warrantor of the components shall begin upon acceptance of the VMS system.  Acceptance of the system is defined as starting on the physical completion date of the Contract, or if relief of responsibility is to be granted in accordance with Section 1-07.13(2) of WSDOTs Standard Specifications for Road, Bridge and Municipal Construction, M41-10, on the date the Purchaser relieves the Contractor from responsibility for the completed VMS system.
	As specified
	

	The Purchaser shall be provided with a written copy of the express warranty.  Any other warranty or guarantee applying to any component listed above that is typically furnished as a customary trade practice in connection with the purchase of that component shall be provided.  All warranties shall be executed in writing for the benefit of the Purchaser.  Any warranty document shall denote that the warranty period begins upon acceptance of the VMS system and not on product delivery.
	As specified
	

	The rights and remedies of the Purchaser provided in this warranty section are in addition to and do not limit any rights afforded to the Purchaser by any other section of the Contract.
	As specified
	


