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Project Specific Special



Special Provisions

Add the following Section:
SECTION 663

DMS UPGRADES

663-1.01 DESCRIPTION. Provide all labor, equipment and materials, mounting hardware and ancillary items to provide a fully functional Variable Message Sign (VMS) and SCADA System. Requirements include all items detailed in this Section including but not limited to; installation, setup, testing, deliverables, training, manufacturer assisted, providing broadband service, providing a warranty.

The contractor must install and test the necessary equipment to convert each existing VMS into a LED VMS with NTCIP compliant controllers and SCADA system. To update the VMS, the following operations or services must be performed at each sign location:

1. Provide new components that can operate in the range of -30 to 160 degrees Fahrenheit without performance degradation, except as specified.

2. The new system must work with the existing external power configuration. 115VAC +/- 10 % @ 30 Amps must be sufficient to supply the sign after the update.

3. The new components must be compatible with the requirements of NEMA TS4. Third-party test certificates must be provided by the manufacturer.

No changes in the sign or cabinet housing are allowed except as allowed in this specification or specifically approved by the engineer.  Any changes submitted for approval must be noted as changes in the submittals.  If sign area is increased by more than 10% the Contractor must provide a structural analysis of the sign and supports stamped by an Alaska, P.E. demonstrating the structural adequacy of the sign for a Class 1 50 year design life according to TS-4 requirements, i.e. AASHTO 4th Ed 2001 w/2006 Interim to Std Specs for Structural Supports for Highway Signs, Luminaires and Traffic Signals.  Replaced parts of the structural portion of the sign housing must also meet TS-4 requirements.  Sign must be serviceable from the back.  Catwalk on the back side of sign must be reused or replaced with a similar catwalk and fall protection, approved by the Engineer.  All electronic parts must be interchangeable between the two signs.  Do not disturb the earth as part of this project.  This means the structural support for the sign, the controller cabinet foundations, and conduits must be re-used.  The contractor is responsible for providing all materials and labor to upgrade the VMS (Dynamic Message Sign) and provide a complete operational VMS display and SCADA system.

Locations:

1. The Glenn Hwy DMS Upgrades project is located at approximately Milepoint 5.4., near the D St. Interchange, in Anchorage, AK.

2. The Seward Hwy DMS Upgrades project is located at approximately Milepoint 114, near Potter Marsh in Anchorage, AK.

663-1.02 DEFINITIONS. 

NEMA National Electrical Manufacturers Association
NTCIP National Transportation Communications for ITS Protocol

SCADA Supervisory Control and Data Acquisition
Variable Message Sign (VMS) is a type of Dynamic Message Sign (DMS) capable of modifying the display of individual letters and symbols to create messages.  The Glenn Hwy and Seward Hwy DMSs are currently VMS capable and will remain VMS capable.

663-2.01 MATERIALS.

Approved Products List.  The Approved Products List does not apply to the 663 Pay Items.  

Within 30 days after the Contract award, submit 8 collated copies of a portfolio of equipment and materials proposed for installation to the Department for review and approval. Include a table of contents in the portfolio(s) that includes each item’s intended use(s) and the following:

1. Manufacturer’s Representative qualifications and experience per Subsection 663-3.05.

2. Product and Equipment Catalog Cuts:  Include the manufacturer's name, type of product, size, model number, conformance specifications, and other data as may be required, including manufacturer's maintenance and operations manuals, or sample articles.

3. Certification:  Submit certification for materials, products, and equipment when specified or requested by the Engineer.

4. Materials Not Requiring Certification: Incidental materials incorporated into the work must meet all applicable Specifications and be installed per all manufacturer’s recommendations.

The following equipment is required:

1. Display System
a. The sign must have a matte black background.

b. The new display boards must have the following characteristics:

1) LED Panels shall have 5 year warranty.

2) Letters: The nominal 12” or 18” character height must be defined as described by NEMA TS4. Three rows of 18 letters 12” will be replaced on each sign.  Larger letters, up to 18” and at least 12 letters per line, or configurations that allow larger letters, meeting TS-4 requirements, that make full use of the sign area, may be provided with the approval of the Engineer.  Character Display Boards: No special tools or software shall be required to change or relocate a character display board.  The address on the board must match the address shown on a label located adjacent to the board, and must be set automatically or via DIP switches. 

3) Use surface-mounted amber LEDs. 

4) For uniformity of messages, all the LEDs in the sign must be selected by intensity and by color; a label must be placed on each display board indicating the intensity, color bin, and detailed reference of the LEDs used therein. 

5) The hardware design of the LED driver circuitry shall be such that the LED current shall be hardware restricted so it can never exceed the 75 % of Maximum Forward Current (If MAX) as defined by the LED Manufacturer.  These criteria must be met even if there is a software failure in the system. 

6) Pulsing of LED's with instantaneous current in excess of the Maximum Forward Current is not allowed under any circumstances. 

7) Change of brightness must occur simultaneously on all characters in the sign. 

8) To provide a uniform display after replacing a display board with a new one, the display board must be equipped with a switch or be software configurable so the user may locally adjust the brightness of the “new” character or panel, to the same brightness as the rest of the sign. 

9) The minimum operating temperature range of the LED's, as defined by the LED manufacturer, shall be -34º F to +160º F.

10) The replacement of a character display board must be possible without the use of any special tools.

11) The display driving circuitry must be mounted directly on the display board; no separate driver boards are allowed.

12) All the connections between the boards must be rugged, positive-locking, quick-release, and use polarized connectors.

13) Full diagnostic facilities must be available directly on the display boards:

a) A faulty character display board must be easily identified by visual indicators located on the rear of the display board. 

b) When the LED display board is powered, visual indicators must show: 

· The transmit/receive status between the board and VMS Sign Controller. 

· Whether or not the display board is properly powered. 

· If there is a fault on the display board.

c) Each display board must be equipped with a board Test Button. The test button must activate a test sequence that illuminates all LEDs to identify the faulty pixel and to confirm the individual board’s address.  When such a manual test procedure is complete, the pattern displayed prior to the test is redisplayed.

d) Each display board must be equipped with a separate Diagnostic Port. This port must be available for real-time diagnostics and configuration of the display board, either in the sign while the sign is operating, or outside of the sign for maintenance/repair.  As a minimum the following functions shall be available:

· Determine firmware version.

· Upload new version of firmware.

· Determine exact faulty pixel strings.

· Determine the address of the board.

14) Install new communication wires between the display boards and between the display boards and the controller.  If defects in the conduits between the controller and the display boards prevent the removal of the existing communications cable and the installation of new cable, the existing communication cable between the display boards and the controller may re-used.

c. Display Performance

1) The cone of vision must be at least 30 degrees in horizontal and vertical directions.

2) The minimum Luminance must be 12,000 candelas per square meter when measured under the conditions defined by NEMA TS4.

3) The chromaticity limits shall be in accordance with NEMA TS 4, Section 5.5 and Table 5-16, for yellow, Light Emitting VMS. The LED wavelength must be chosen to comply with 590nm +/-5 nm.  Furthermore, the VMS manufacturer must provide a test certificate to demonstrate that the light emitted by the VMS is still within the limit of the standard when the LED’s are illuminated in the display module.  

4) Display Change Time: The sign must meet or exceed NEMA TS4 Section 5.7 requirements; the display shall change from one page of text to another in less than 100 ms, based on an OFF time of zero seconds.  Changes from one message to another shall take place so that the motorist visualizes only the complete and intended message on the sign face, at any one time.  No other message interpretations other than the intended message shall be possible during transitions from one message to another.  All lines of text shall energize and de-energize simultaneously.  

2. VMS Controller

a) Supply a new VMS controller specified as follows:

1) NTCIP 1203 compliant.

2) Capable of IP based SCADA communication with HMIs. 

3) Intel PCA PXA 255 processor or better.

4) 32-Megabytes of SDRAM.

5) 16-Megabytes of flash memory.

6) Internal real time clock.

7) Two (2) Ethernet 10/100 full duplex ports.

8) Two (2) RS-232 serial ports.

9) Two (2) USB ports.

10)  Four (4) 2-wire digital outputs.

11) Four (4) 2-wire digital inputs.

12) One (1) controller reset push button.

13) Controller power switch.

14) Polarized controller power connector. 

15) One full-color screen to display the following overall status information, as a minimum, on a single screen:

a) Sign luminance, temperature and humidity status,

b) Power supply status.

c) Display overall status.

d) Brightness control status.

e) Communication status.

f) Local/Remote status.

g) WYSIWYG display viewer

16) The following operations must be possible from the controller front panel:

a) Display faulty pixel location.

b) Display pre-programmed messages.

c) Display current date, time.

d) Display test message that uses all font characters.

e) Display “Sign in test” message.

f) Display 16 locally-stored predetermined messages.

17) Navigate through menus to access diagnostics information described above and must:

a) Indicate brightness mode (fixed or automatic).

b) Indicate ambient brightness level.

c) Indicate message currently displayed.

d) Indicate message validity.

18) All connections between the new controller rack and subassemblies in the VMS Sign Controller Cabinet must be achieved through the front panel to avoid maintenance access problems at the rear of the controller.

19) Variations in connector pinouts, polarization and type (i.e., male or female), must be used to avoid misplacement of the connectors.

20) A means (battery/charger) must be optionally provided to guarantee the continued operation of the controller and modem (if powered by battery) for at least four hours after a main power interrupt.

21) The controller must be capable of accepting modifications to its own firmware.

22) The controller must be capable of updating display board firmware version.

23) The controller must be capable of updating display peripheral board firmware versions.

3. Controller Cabinet

a) The Controller Cabinet may be re-used.  Contractor will modify environmental controls and equipment as necessary to meet environmental requirements for the equipment housed therein and as required in these specification.  Any unused components shall be removed.  Any unused cables shall be neatly terminated.  The controller cabinet may be replaced, but foundation for the control cabinet and conduits between the control cabinet and the sign must be re-used.  Do not disturb the earth to provide new foundations or conduit.

b) Cabinet at the Seward Hwy location must remain within the existing steel protective cover or an equivalent steel protective cover must be provided.

c) If a new controller cabinet is to be installed on the existing foundation, the following requirements must be met:

d) The cabinet shall protect all the electronic components that are not located in the sign housing. 

e) The cabinet shall comply with NEMA 250, Type 3R and shall be made of aluminum.  

f) The environmental characteristics of this specification shall be met without exhaust fans or air/cabinet cooling equipment.

g) Cabinet at the Seward Hwy location must fit within the existing steel protective cover or an equivalent steel protective cover must be provided.

h) Cabinet must fit on existing foundation.

j) The cabinet shall include the following:

1) A 19-inch rack-mounted microprocessor-based VMS Controller with WYSIWYG color LCD screen as described above. 

2) One permanently-mounted communications cable.

3) Communication interface ADSL ruggedized modem and VPN router meeting environmental requirements for the controller. VPN router shall support IPSEC, 3DES, AES and MD5. Provide client software for each HMI. VPN router must be capable of handling 4 simultaneous connections.

4) The main power supply and energy distribution system (including the main input power disconnect).

5) One (1) incandescent or LED work lamp to illuminate the work area, when the cabinet door is open.

6) One (1) 15-amp, 120 VAC GFCI-protected duplex service outlet

7) Lightning protection and terminations for the communication and control cables.

8) Transient protection and RFI filtering on the incoming power lines. 

9) Termination blocks for the control cables to and from the VMS sign housing.

10) Key locks with two (2) identical keys for each cabinet.

11) Permanently-mounted document holder.  

12) Electrical drawings printed on water/tear-resistant material.

13) An extendable (on slides) tray for the convenience placement of a mobile ruggedized HMI, with a shallow drawer. 

14) A thermostatically-controlled fan heater with settings allowing approximately 800W and 1200W outputs.

4. Power Supply System

a) Power distribution inside the VMS housing shall be re-wired from the power distribution box. If existing circuit breakers are not adequate for the new components, they shall be replaced.

b) Any power circuits which will remain unchanged after the update should be kept intact.

c) Remove the existing power supply units, day/night switching relay, and/or any other components that will no longer be utilized. Existing cables that are no longer in use may be neatly terminated and left in place.

d) Provide new power supply system in the controller cabinet to feed all new components.

e) The new power supply units used to feed the display boards must be individually equipped with a cooling fan.

f) The LED power supply system shall be designed to illuminate every character on the sign with any allowable alphanumeric character at full power, at +165º F.  Power supplies shall be switching power supplies, which must be at least 80% efficient at nominal voltage, and include a self-resetting internal thermal protection device that switches off the output in case of an overload. 

g) Install new surge protector to better protect the new equipment.

h) Replace any cabinet worklight that is faulty.

5. Brightness Control

a) Install two (2) new photocells and a new photo-sensor board on top of the sign. If the existing sensor must be removed, make sure no weather leaks are created.

b) Easily removable photo-sensors shall be back-to-back, on the sign housing.  They shall have a minimum range between 2 and 100,000 lux. 

c) The VMS Controller shall automatically control the dimming, with a minimum of 16 and a maximum of 256 brightness levels.

d) The system shall provide the ability to adjust the relationship between the degree of dimming and external light conditions, and shall ensure that the luminance output of the sign provides the maximum luminance for the background lighting, without eye discomfort to viewers.

e) The dimming system shall not be affected by variations in the AC supply voltage and shall maintain a constant light output at all brightness levels.

6. Environmental Sensor

a) Provide sensors to measure the internal temperature and humidity of the sign. If the temperature is higher than +165 F, the sign must be switched off.  

7. Critical Replacement Parts

a) For each sign, supply one each of any critical part, defined as the failure or removal of which would render the sign or control systems inoperable, with the exception of the control and maintenance HMIs located at the 911 Center, EOC, and State Maintenance.  In addition, for each sign supply 1 replacement LED panel.

8. SCADA Control Software
a) Provide central control software: Windows-based VMS control software compatible with each specified HMI and operating system.

b) Develop the maps and graphical interface screen.

c) Test the software with HIMs, SCADA system, and signs to ensure all functions operate correctly.

d) Provide all required licenses for each HMI

e) The central control software must be NTCIP-compliant

· Provide complete MIB (manufacturers specific and dependent)

f) The following functionalities will be provided:

· Display VMS messages.

· Blank signs in one action.

· Change VMS brightness level.

· Log file and error history recording.

· Read sign’s actual pixel status.

· Remotely reset the controller.

· Automatically poll the sign at any user-definable interval.

· Contextual help screens.

· Graphical interface with a floating dynamic tool bar.

9. Human Machine Interface (HMI)

a) Stationary HMI : Provide 3 Dell Optiplex 380 HMIs.  Install fully functioning HMIs with software at the MOA 911 Call Center, the MOA Emergency Operations Center, the State Maintenance office on Tudor Road.  The MOA will provide an Ethernet connection at the 911 Call Center and the MOA Emergency Operations Center.  The DOT will provide an Ethernet connection at DOT maintenance office.  

· OS License for W7 Professional with downgrade rights to 32 bit XP Professional.  XP Professional installed.

· 88 percent efficient or better PSU

· Intel® Celeron® Dual Core E3300 with VT (2.5GHz, 1MB, 800MHz FSB) 

· 10/100/1000Mb Ethernet adapter, RJ-45

· 160 GB 7200 RPM 3.5” Sata 3.0 Gb/s

· 16X DVD+/-RW SATA, Roxio Creator™ CyberlinkPowerDVD™,

· 4GB DDR3 Non-ECC SDRAM,1066MHz

· Dell V.92 PCI Data/Fax Controllerless Modem,

· Dell Professional 2009W 20in 1680x1050  w/3Year Advance Exchange Warrantee

· VPN Router, compatible with VPN router at controller cabinets.  May be “office grade”, Cisco RVS 4000, DLink 4100 or equivalent model by Linksys or Netgear, 

b) Mobile HMI: Provide 2 Ruggedized Mobile HMI deliverable to State Maintenance.

· Min 13” 1024x768 sunlight viewable attached heated touch screen folds against integrated keyboard, not at “tablet” PC.

· OS: Licensed for Windows 7x32 Home Premium or better preloaded with downgrade to XP, include recovery disks for both OSs.  May require two licenses.  W7 and Vista/XP downgrade.

· A minimum of 2 processor cores a minimum of 3.0 GHz combined processor speed.  (e.g. 2 processors times 1.5 GHz = 3.0 GHz combined processor speed, additional processors can reduce required combined speed.) Clock speed not less than 1.5 GHz.

· GPS receiver built in.

· Minimum Requirements: 4GB RAM, Wireless 1102.11 g and draft n or better, Bluetooth, 160 GB HDD, Ports: 3 USB 2.0, 100Mb Ethernet RJ-45, 56K internal modem RJ-11, , D sub 9 pin RS-232.VGA D-sub 15 pin external monitor supporting 16.7M colors at 1280x1024, mic in and headphone out.  

·  Third party certified to meet Mil Std 810G for drops, shocks, vibration, dust, sand, rain, and extreme temp resistance, including meeting or exceeding: 

· Low Temp Operation, -20 degrees F

· Temp. Shock Proc I, 200F to -60F 3 cycles

· Rain Procedure I, 5.8 in/hr, 70 mph, 30 min per surface, operating

· Vibration Proc I Transportation, operating

· Vibration Cat 24, non-operating

· Shock Functional, Loose Cargo, 40g, 11ms, operating

· Shock Transit Drop, 26 drops each onto 2in plywood, 48”, 60”, 72” conducted on same HMI sequentially

· 524, Freeze Thaw, Procedure III, including condensation

· ASTM D4169-04(99) Schedule E, Truck Assurance Level II, Operating

· Certified for IP65, or better, Ingress Protection according to the IP code defined in the international standard IEC 60529. for dust and water. 

· Built in speaker

· Soft or hard, padded carrying case designed specifically for the HMI

· AC power adapter & 12V auto adapter

· 2nd and Spare battery – max A-hr provided by manufacturer

· External USB powered CD/DVD read/write

· 64 GB USB 2.0 Flash Drive (single unit) MFG by Corsair, Patriot, or Kingston

· manufacturer’s 3 year  service agreement, including all hazards except abuse.

663-3.01 CONSTRUCTION REQUIREMENTS. 

Other Items.

1. Coordinate with the Plans, the Engineer, and the local ADOT & PF Maintenance and Operations Supervisor the materials and services required, the number and where and when to make delivery.

2. Submit shop drawings, catalog cuts, product specifications, and industry standard certifications for the required materials, equipment and services specified in the plans to the Engineer for review and receive approval prior to fabrication, or delivery if prefabricated, to the project site or ADOT & PF Maintenance and Operations Yard.

3. Bond grounding strap as described in Section 660 to the Junction/Pull box lids at the controller cabinets.
4. If in the process of providing new cables, any conduit is temporarily vacated, contractor will drill and de-burr a drainage hole in the sweep of the conduit.

663-3.02 MANUFACTURER ASSISTED START-UP.
1. Manufacturer Representatives.  A single individual may represent one or more of the products listed provided the Manufacturer has trained the individual in use of their system, and certifies the individual is competent to provide the required services and is approved by the Engineer.

2. Require Manufacturer's Representative presence to assist the Contractor's technical personnel at each sign installation site to provide technical assistance in following areas:

a) Field equipment technology update and installation, controller, LED Panels, SCADA system, 

b) Display-to-controller cabling.

c) Do not execute the initial powering up of the sign(s) without the permission of the Manufacturer's Representative.

d) System Testing

e) Training

3. Responsibilities of the Manufacturer’s Representative include.

a) On-site supervision of the installation of all system components.

b) Being on-site to perform setup/programming of all system components.

c) Visit the site annually, while in warranty, to assess the condition the system.

d) Provide on-site training as required.

e) Provide all required test reports or other deliverables to the Engineer.

f) The Contractor shall inform the Department 15 days prior to planned start up, coordinate the actual date, and time for the start-up with the Traffic Engineer.

663-3.03. SCADA COMMUNICATIONS Contractor will contact ISP and pay for 3 years of service with a minimum upload and download bandwidth of 256Kb/sec with static IP on behalf of the State of Alaska.  The SCADA communications shall be active inside the cabinet prior to Manufacturer Assisted Start-up. 

663-3.04 TRAINING. Except as otherwise noted, immediately preceding or following the Manufacturers Startup of the VMS, the vendor shall provide training. All training is to be provided by a representative of the original equipment manufacturer.

1. Maintenance Training Provide maintenance training, for up to ten (10) people, for 8 hours, on-site and at a location provided by owner.  After installation of the individual VMS assemblies, the VMS representative shall conduct training in the operation and maintenance of the sign, VMS Controller, and HMI equipment.  DOT will retain training materials. 

2. Operational Training Two training sessions of 4 hours each for up to 8 persons per session, spanning a change of shifts at APD must be provided for any software that the state does not now use for operating the VMS’s.  The state now uses Messenger control software. :  Operational training two classes of 4 hours for each of two APD shifts, e.g. may span the timeframe 4:00PM to Midnight, at a facility supplied by the State.  
663-3.05 DELIVERABLES. The Manufacturer’s Representative shall provide the Engineer with each of the following:

1. Manufacturer’s Representative and Contractors Experience

a) The Contractor shall include a certification from the VMS Manufacturer that has: 

b) At least five (5) years experience in manufacturing, supplying, and supporting fully assembled VMS systems.

c) That in-house field service staff, phone support, and sufficient stocked spare parts are available from a US location.

d) The Contractor shall furnish a list of five (5) US transportation agencies that have satisfactorily operated and maintained the VMS Supplier’s systems, for no fewer than three (3) years.  This list shall include the names, addresses, and telephone numbers of the agency's responsible contact person.  If requested by the End-User, the Contractor shall also furnish photographs of the installations. 

e) The Contractor shall identify any projects or circumstances where the Contractor and/or the VMS Supplier were required to pay liquidated damages, or defend themselves against liquidated damages in the last five years.

f) The Contractor shall document the experience of the Manufacturer’s Rep, On-site Supervisor, and Trainer in the installation or upgrade of two substantially similar signs.  Provide references including the names, addresses, and telephone numbers of the using agency's responsible contact person.

2. Documentation/Submittals. Document each applicable equipment item or component in a manual, and submit it for approval.  Include the following information in the manual:
a) The Contractor shall furnish a compliance matrix listing each paragraph of this entire specification with an appropriate statement indicating how the Contractor will comply with that part of the specification.  

b) A general description of the equipment including all information necessary to describe the basic use or function of the system components and a general “block diagram” presentation of the equipment.

c) Where auxiliary equipment is required, include the nomenclature, physical and electrical characteristics, and functions of the auxiliary equipment in tabular charts.  If shown elsewhere in the manual, refer to the location of the information pertaining to the auxiliary equipment.

d) The routine of operation from necessary preparations for placing the equipment into operation, to securing the equipment after operation. Include appropriate illustrations, with the sequence of operations presented in tabular form wherever feasible. Include a list of applicable test instruments, aids, and tools required in the performance of necessary measurements and techniques, for each system component. Describe test set-up and calibration procedures.

e) The manufacturer's recommended procedures and checks necessary for preventive maintenance. Specify for pre-operation, weekly, monthly, quarterly, semi-annual, annual, and “as required” checks as necessary to assure reliable equipment operation. Include tolerances, for all electrical, mechanical, and other applicable measurements, adjustments, or both.

f) Data necessary for isolation and repair of failures or malfunctions, assuming the maintenance technicians to be capable of analytical reasoning using the information provided in above subsection. Describe accuracies, limits, and tolerances for all electrical, physical, or other applicable measurements. Include general instructions for disassembly, overhaul, and reassembly, including shop specifications or performance requirements.

g) Detailed instructions where failure to follow special procedures would result in damage to the equipment, improper operation, danger to operating or maintenance personnel, consumption of excessive man-hours, etc.  Such instructions and specifications must be included only for such maintenance as may be accomplished by specialized technicians and engineers in a modern electromechanical shop. Describe special test setup, component fabrication, and the use of special tools, jigs, and test equipment.

h) A detailed physical description of size, weight, special mounting requirements, electrical connections, and all other pertinent information necessary for proper installation and use of the equipment.

i) A parts list with all information required to describe the characteristics of the individual parts, as required for identification. It must include a list of all equipment within a group and list of all assemblies, subassemblies, and replacement parts of units. The tabular arrangement must be in alphanumerical order of the schematic reference symbols, and must give the associated description, manufacturer’s name, and part number. A table of contents or some other convenient means, e.g., appropriate grouping, must be provided for the purpose of identifying major components, assemblies etc.

j) Complete and accurate schematic diagrams as required to supplement textual material and to allow the books to be self-contained technical information sources. Limit the size of these diagrams to allow their use in close proximity to the equipment, in the classroom, etc. Part reference symbols; test voltages, waveforms, and other aids to the understanding of the circuit's function must be included on the diagrams. Test voltages, waveforms, and other aids to understanding of the circuit’s function may be shown on either the simplified schematics or other drawings (as required in the above sections), on theory of operation or maintenance, or on the schematic diagrams required for this section. The overall scope of information must not be less, however, than that stated for the schematic diagrams. 

k) Provide all required NTCIP MIB files.

l) Provide shop drawings and structural calculations.  The vendor will demonstrate that a third-party, NTCIP compliant central software system of Alaska’s choosing can connect to the vendor software and return the sign message and status. 

m) Certification of the installer or contractor by the Manufacturer, if such services are not performed by the Manufacturer.

3.  Final Documentation- Provide sufficient documentation to reflect “as-built” configuration and to facilitate operation, maintenance, modification, and expansion of the system or any of its individual components.  Manufacturer-supplied documentation which covers the intent of this requirement may be sufficient if approved by the Engineer.  Provide as-built final documentation for approval, reflecting all field changes and software modifications.  Upon approval, supply one copy including operators manuals and communications, control, and sign schematics to the Engineer and place one copy in a weatherproof container in the controller cabinet.
a) Provide software, documentation, and intellectual property rights documentation for the SCADA and HMI software and hardware components. 

b) Provide Licenses:  Grant the Department a non-exclusive unrestricted licenses that will allow the Department to use all of the required communication protocols and documentation.

c) The Contractor shall furnish a letter from the VMS Manufacturer or VMS Supplier listing the compliance to the provisions of this Section, with a toll free phone number, that the End-User may use for operational questions or for resolving any maintenance problems during the term of this contract and thereafter, or as agreed upon by all Parties.

4. Operations Manuals. Provide 2 complete sets of operations manuals for all equipment delivered as part of the Traffic Signal Communication System Item. This should include but not be limited to; on-street master traffic signal controller, local controller unit, master radio, remote radio, UPS equipment, MMU tester, and utility locator.

663-3.06 CONTRACTOR’S WARRANTY AND SUPPORT.
Except as otherwise specified in the 663-2 Materials section, the period of performance for warranty’s shall be 3 years from the date of issuance of the Certificate of Final Acceptance by Alaska DOT&PF.  The price for this warranty will be included in the bid price for the system.  During warranty periods, the supplier must provide a toll free number for technical support, staffed 8 hours per day M-F, national holidays excluded.

1. LED Panels shall have 5 year warranty.

663-3.07   3 YR ANNUAL MAINTENANCE AND REPAIR  For three years after Certificate of Final Completion, the Contractor shall visit the site each year in October, and once before the 3rd anniversary of the Certificate of Final Completion, at a time mutually agreeable to the Contractor and the CR Region Electrical Maintenance Technician to evaluate and assess the condition of the Sign and SCADA System and to perform routine maintenance of the system. The Contractor shall replace malfunctioning components with new.  

663-4.01 METHOD OF MEASUREMENT.  Section 109 

663-5.01 BASIS OF PAYMENT. The contract lump sum prices shall be full compensation for furnishing all deliverables, labor, equipment, and materials necessary to complete the work as specified.  

Item 663(1B) Deliverables: all labor and materials necessary for complete, functioning, reliable systems, including but not limited to: manufacturer assisted start-up, software license, installation, and setup, and warranty are included in the Pay Item 663(1B), except when provided in a separate Pay Item.

Item 663(1B) Includes: 3 YR Annual Maintenance shall be paid in three equal installments upon completion of each annual inspection, repair, and test.

Item 663(1B) Withholding:  To ensure full compliance under this Section, 15 percent of all billings under this section, shall be withheld until item 663(1B), except 3 YR Annual Maintenance, are accepted as complete by the Engineer.

Payment will be made under: 

Pay Item No.
Pay Item

Pay Unit
663(1B)
Traffic Management – DMS Signal 
Lump Sum
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