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Project Specific Special



SECTION 740

SIGNALS AND LIGHTING MATERIALS
Special Provisions

Replace Subsection 740-2.02 with the following:

740-2.02 SIGNAL AND LIGHTING POLES.

1.
Design.  Design and fabricate highway lighting structures to conform to the 1994 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals with interim revisions and the highway lighting sheets in the Plans.  Use a wind speed of 100 mph with a gust factor of 1.3.  Design each electrolier to support a sign with an area of 16 square feet with its centroid located 14 ft above the pole base.

Design and fabricate traffic signal structures to the 2001 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals with interim revisions and Central Region Traffic Signal Details.  Design must meet Fatigue Category III, with galloping using a basic wind speed of 100 mph and Central Region standard loads.

A registered professional engineer shall design the structures and provide stamped shop drawings and calculations.  Submit the stamped drawings and calculations for each pole to the Engineer for approval.  Design for the complete-in-place structure including the supported hardware.

a.
In the stamped calculations, indicate the edition of Standard Specifications to which the poles are being designed and provide the input data used to design each pole and mast arm, including:  design wind speed, cross section shape, yield strengths of the component materials, dimensions of the pole components, and a summary of the loads used.

b.
On the stamped shop drawings, provide design wind speed and the details for building the poles and mast arms, including:  materials specifications, slip fit joint dimensions, pole component dimensions, welds that will be made, and the welding inspection that will be done.

Submit the mill certifications for the steel items (piles, plates, bolts, and other related items) to the Engineer for approval.

2.
Fabrication.  Fabricate signal and lighting structures from tapered steel tubes with a round or 16 sided cross section.  Orient handholes located near the base of poles to face downstream of traffic flow.

Provide traffic signal poles, lighting poles, and signal mast arms in lengths evenly divisible by 5 feet.

Furnish poles and mast arms up to 40 feet long in one piece.  Poles and mast arms longer than 40 feet may be furnished in one piece or in two segments with a slip type field splice.  For slip type joints, provide a minimum overlap of two and one half (2.5) feet or the overlap specified in the Plans, whichever is greater.  In mast arms, locate these splices at least one foot away from the Plan location of signal heads and signs.  In signal poles, locate the edge of the female section at least 6 inches above the top of the signal mast arm connection.

Fabricate tubes with walls up to 1/2 inch thick from the prequalified base metals listed in AWS D1.1.  Fabricate elements greater than 1/2 inch thick from steel that conforms to AASHTO M270 and meets the Fracture Critical Impact Test requirements for Zone 3.  The Department will not accept structures that use laminated steel elements.

Fabricate the cross section of each tube from no more than 2 pieces of steel.  When using 2 pieces, place the longitudinal welded seams directly opposite one another.  Place the welded seams on adjacent sections to form continuous straight seams from the base to the top of the pole.

When tenons are needed to install traffic signals and luminaires, make them from two inch nominal schedule 40 pipe that conform to ASTM A 53 Grade B.

Fabricate breakaway signal poles in accordance with the Pole Sheet in the Plans. Fabricate signal poles 10 to 15 feet long from 7 gage (US Standard) sheet steel.  Fabricate each post with a minimum inside diameter at the base plate as shown in the Plans.  Use 4 inch diameter by 4 inch Schedule 40, ASTM A53, Grade B pipe as a post-top adapter.

The Department does not allow holes made for lifting purposes in the ends of tubular segments, except in the free ends of luminaire mast arms.  To add lift points, weld them to the tube opposite the longitudinal seam weld on the outside of female segments and on the inside of male segments.  Before shipment, remove lift points added to the outside of the tubes, grind the area smooth with the base metal, and hot stick repair the finish according to Subsection 660-3.01.8.a.  Lift points added to the inside of tubes in place may be left in place.

Hot-dip galvanize lighting and signal structures to meet AASHTO M 111 and these specifications. Galvanizing kettles will be large enough to completely submerge each element, the mast arm, and the pole.  Submerge the complete/whole element in the galvanizing process.  An element galvanized in sections will not be accepted.  Galvanize bolts and fasteners to meet AASHTO M 232.

After the poles and mast arms are galvanized, remove all excess zinc from all drip lines and points and the surfaces of all tube ends that form slip type joints to provide a smooth finish.

The Department will reject poles and mast arms that are:

(1).
Not fabricated according to these specifications or the approved shop drawings,

(2)
Bowed with sweeps exceeding 3/4 inch throughout the length of the pole, mast arm, or segment, if furnishing a 2 piece pole or mast arm,

(3)
Out of round.  Sections are out of round when the diameters of round members or the dimension across the flats of multisided members exceed 2 percent of the dimension specified on the shop drawings.

Fabricate pile cap adapters from Grade X42 steel line pipe that conforms to API 5L and from steel plate that conforms to ASTM A 709 Grade 50.  Attach the anchor plate to the pile section with a complete joint penetration (CJP) weld.  Fabricate the anchor plate to match the base plate of the lighting standard.

3.
Welding.  Perform welding to conform to Subsection 504-3.01.8. Welding and the 2001 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals with interim revisions, the Central Region Traffic Signal Details, and the following:

a.
Make welds continuous.  Grind exposed welds flush with the base metal at slip fit joints for the length of the slip fit joint plus one half the diameter of the female section.

b.
On steels 5/16 of an inch thick and thicker, inspect 100 Percent of CJP welds by either radiography (RT) or ultrasound (UT).

c.
Inspect a random 25 percent of PJP and fillet welds by magnetic particle (MT).  If a defect is found, inspect 100% of the PJP and fillet welds made to fill the order.  In steels less than 1/8 inch thick, complete the tests according to AWS D1.1.

d.
Only visually inspect welds made on luminaire mast arms.

4.
Anchor Rods & Bolts.  Furnish 2 inch diameter (nominal) anchor rods for signal poles that meet ASTM F1554 Grade 105, are 96 inch minimum length and conform to Supplemental Requirements; S2, Permanent Manufacturer’s Identification, S3, Permanent Grade Identification and S-5 Charpy Impact Requirements.  Hot dip galvanize according to AASHTO M232.  Use nuts that conform to AASHTO Specification M292 of the grade, surface finish, and style for 2 inch diameter anchor rods.  Washers shall conform to AASHTO M293.

5.
Miscellaneous.  Finish the edges of poles and mast arms to conform to the following requirements.  Before hot dip galvanizing, neatly round the following features to the radius specified.

a.
On holes through which electrical conductors pass, provide a 1/16 inch radius on both the entrance and exit edges,

b.
On pole base plates, provide a 1/8 inch radius on edges along which plate thickness is measured and a smooth finish on all other exposed edges,

c.
On the ends of tubes that form slip type joints, complete the following tasks on the two surfaces that contact one another.  First, provide 1/16 inch radii on the inside and outside edges of the female and male segments, respectively.  Then for the length of the joint plus one half the diameter of the female section grind down welds until they feature a radius concentric with the mating surface and remove material protruding from the two surfaces.

Provide caps to cover the free ends of poles and mast arms. 

Identify critical information for poles and arms with visible permanent aluminum tags that contain the information shown in Table 740-1.  The measurements shown are for illustration purposes only.  Use tags large enough to include required information using 1/4 inch high text, 3/8 inch of space between successive lines of text, and at least 3/8 inch of space between the edges of the tag and the text.  Secure the tags with two 1/8 inch blind rivets at the base of poles and the underside of mast arms.  If furnishing a two piece signal mast arm with slip type joint, mark both pieces with the same message.  Provide the holes for the blind rivets before galvanizing.

TABLE 740-1

POLE MARKINGS

Note:

Italic type indicates additional Tag Markings if poles have 2 luminaire or 2 signal mast arms.

	POLES

(Including Mast Arms )
	MEASUREMENTS
	TAG MARKINGS

	Signal Poles
	
	

	a)
Signal mast arm length
	45 ft./55 ft.
	SMA 45/SMA 55

	b)
Luminaire mast arm length
	22 ft./18 ft.
	LMA 22/LMA 18

	c)
Pole height
	36 ft.
	PH 36

	d)
Intersection number (if more than one) -pole number
	
	1 - P 4

	e)
Sum of signal mast arm moments about centerline of signal pole
	
	SM 4000/SM 3200

	f)
Design wind speed
	100 mph
	DWS 100

	Light Poles
	
	

	a)
Luminaire mast arm length
	15 ft./15 ft.
	LMA 15/LMA 15

	b)
Pole height
	37 ft.
	PH 37

	Signal Mast Arm
	
	

	a)
Mast arm length
	40 ft.
	SMA 40

	b)
Intersection number (if more than one) -pole number
	
	1 - P 4

	c)
Sum of signal mast arm moments about centerline of signal pole
	
	SM 3740

	d)
Design wind speed
	100 mph
	DWS 100

	Luminaire Mast Arm
	
	

	a)
Mast arm length
	18 ft.
	LMA 18

	b)
Pole number (if unique arm design)
	
	P 4


Special Provisions

Replace Subsection 740-2.04 with the following:

740-2.05 CONDUCTORS.  Replace Table 740-2 with the following:

TABLE 740-2

CONDUCTOR TERMINATION TABLE
	CONDUCTORS

PER CABLE
	CIRCUIT
	WIRE COLOR
	AWG. NO.
	BAND LEGEND

	7


	Vehicle Red
	Red
	14
	Head No.

	
	Vehicle Yellow
	Orange
	
	

	
	Vehicle Green
	Green
	
	

	
	Common Neutral
	White
	
	

	
	Spare
	White/Black
	
	

	
	Spare
	Black
	
	

	
	Spare
	Blue
	
	

	7
	Vehicle Red Arrow
	Red
	14
	Head No.

	
	Vehicle Yellow Arrow
	Orange
	
	

	
	Vehicle Green Arrow
	Green
	
	

	
	Common Neutral
	White
	
	

	
	Spare
	White/Black
	
	

	
	Spare
	Black
	
	

	
	Spare
	Blue
	
	

	7
	Vehicle Red
	Red
	14
	Head No.

	
	Vehicle Yellow
	Orange
	
	

	
	Vehicle Green
	Green
	
	

	
	Common Neutral
	White
	
	

	
	Spare
	White/Black
	
	

	
	Vehicle Yellow Arrow
	Black
	
	

	
	Vehicle Green Arrow
	Blue
	
	

	4
	Pedestrian Don’t Walk
	Red
	14
	Head No.

	
	Pedestrian Walk
	Green
	
	

	
	Common Neutral
	White
	
	

	
	Spare
	Black
	
	

	4
	Pedestrian Pushbutton
	Black
	14
	Head No.

	
	Neutral
	White
	
	

	
	Spare
	Red
	
	

	
	Spare
	Green
	
	

	4
	VMS Sign
	Black
	14
	Circuit No.

	
	Neutral
	White
	
	

	
	Spare
	Red
	
	

	
	Ground
	Green
	
	

	5
	Photo Electric Control
	Black
	14
	PEC

	
	Load to Contactor
	Red
	
	

	
	Neutral
	White
	
	

	
	Spare
	Orange
	
	


TABLE 740-2

CONDUCTOR TERMINATION TABLE 

(Continued)

	CONDUCTORS

PER CABLE
	CIRCUIT
	WIRE COLOR
	AWG

NO.
	BAND

LEGEND

	3
	Flashing Beacon
	Black
	14
	Head No.

	
	Neutral
	White
	
	

	
	Spare
	Red
	
	

	3
	Preemption
	Orange
	20
	"PRE"

	
	Neutral
	Blue
	
	

	
	Spare
	Yellow
	
	

	3
	Preemption Confirmation
	Black
	14
	"PRECON"

	
	Neutral
	White
	
	

	
	Spare
	Red
	
	

	3
	Highway Luminaire
	Black
	8 or 6
	Circuit No.

	
	Highway Luminaire
	Red
	
	Circuit No.

	
	Highway Luminaire Spare
	White
	
	

	3
	Service to Controller
	Black
	6 or 4
	"SIG"

	
	Neutral
	White
	
	No Band

	
	Spare
	Red
	
	No Band

	3
	Sign Luminaire
	Black
	8
	SIGN

	
	Sign Luminaire
	Red
	
	SIGN

	
	Sign Spare
	White
	
	


Replace No. 5. with the following:

5.
Detector Loops.  Use No. 14 AWG conductors for detector inductive loops that meet IMSA Specification 51-3, Type RHW/USE, or IMSA Specification 51-5, when called for on the Plans or specified in the Special Provisions.

Replace "6 twisted pairs" in the second sentence of the 4th subparagraph of No. 6. with the following:

"7 twisted pairs"
 Replace Subsection 740-2.06 with the following:

740-2.06 ELECTRICAL CONDUIT AND FITTINGS.  Unless specified otherwise, use rigid metal conduit and fittings for raceways.  Furnish galvanized rigid type conduit and elbows conforming to UL Standard 6 and are manufactured of mild steel according to ANSI C80.1.  Furnish third party certified fittings designed for rigid metal conduit.

For loop detectors, use Schedule 80 polyvinyl chloride (PVC) conduit that conforms to UL Standard 651.  Use PVC fittings meeting NEMA TC 3.

When polyethylene conduits are specified in the Plans, use a smooth wall, schedule 40, high-density polyethylene (HDPE) pipe that conforms to UL Standard 651 B and NEMA TC-7-2000.

Furnish insulated throat grounding bushings made of malleable iron or steel with a mechanically galvanized or zinc plated finish.  Grounding lugs shall either be an integral part of the bushing or consist of an attached tin plated copper saddle.  Grounding lugs shall feature a stainless steel screw, the centerline of which falls within 20 degrees of conduit centerline.  The bushings furnished shall also feature a stainless steel or brass mounting screw that locks the bushing onto the conduit end.

Furnish conduit outlet bodies and their covers with a hot dip galvanized finish and stainless steel screws.  For loop detectors, furnish Type X bodies and, for photoelectric control installation, furnish Types C and LB conduit bodies.

When Myers hubs are specified, furnish rain tight, grounding type hubs made of malleable iron with a hot dip or mechanically galvanized finish.

At expansion joints, provide watertight expansion fittings capable of the following movements without damaging the conduits attached to it or the conductors that pass through it.  The movements include:  axial expansion or contraction to 3/4 inch, angular misalignments in any direction to 30 degrees, and parallel misalignment of the conduits to 3/4 inch.  The fittings shall also include a braided copper bonding jumper equal to an 8 AWG conductor, bushings to prevent scraping the conductors, and a smooth inner sleeve that maintains a constant diameter regardless of conduit alignment.

Replace Subsection 740-2.13 with the following:
740-2.13 SPECIAL AUXILIARY EQUIPMENT. Use the following special auxiliary equipment when called for on the Plans and/or Special Provisions: 

Provide equipment meeting the requirements of the cited Sections of the NEMA Standard Publication TS 2-2003 V02.06, Traffic Controller Assemblies with NTCIP Requirements (NEMA TS-2).

1.
Inductive Loop Detectors Units. Provide inductive loop detectors that conform to the requirements of NEMA TS-2, Section 6.5 Inductive Loop Detector Units.  Unless otherwise called for in the Plans provide 2 Channel Inductive Loop Detectors with audible feedback of detection events.  The audible feature must be manually switchable between audible "on" and silent "off."

2.
Local Coordination Units. Provide actuated coordination that conforms to the requirements of NEMA TS-2, Section 3.6 Actuated Coordination.

3.
System Modem/Interface Unit.  Supply a system modem/interface unit assembly that is compatible with the existing computerized traffic control system. 

4.
Preemption Units. Provide preemption that conforms to the requirements of NEMA TS-2, Section 3.7 Preemption and the following: 

Install the following components of the GTT Company’s Opticom Priority Control System according to GTT’s written installation instructions at the signalized intersections listed on the Plans.

a.
The system must be capable of sending a signal to the controller when an Opticom signal from a vehicle-mounted "GTT OPTICOM Emitter" has been received and maintained for a period of 1.7 seconds.

b.
Use Opticom Priority Control System Model 792H emitters.

c.
Unless otherwise shown on the Plan use Opticom Traffic Control Systems Opticom Detector Model 721 preemption detectors.

d.
Furnish the appropriate number of Opticom Traffic Control Systems 754 Phase Selectors to meet the number of channels of detection for each intersection.  Use rack mounted phase selectors.

e.
When more than one detector is required per phase, furnish the appropriate number of harnesses for the 754 Phase Selectors to handle the auxiliary detection.

f.
Install Model 138 Optical detector lead in cable between the end of each signal mast arm and the controller cabinet.  Furnish enough slack in these cables for them to extend 2 feet beyond the end of each signal mast arm and to leave 10 feet of slack in the controller cabinet.  Seal both ends of each lead in cable with mastic lined, heat shrink tubing end caps.

g.
The controller, rather than the phase selector or auxiliary logic, must perform interval timing, signal sequences, and phase skips.

h.
Mount detectors according to manufacturer recommendations or as approved by the Engineer.  Mount and aim detectors to provide maximum emergency vehicle recognition.  Detector locations shown on the Plans are approximate and subject to change as directed by the Engineer.

i.
When emitters are required, provide GTT Opticom Priority Control System, Model 792H Emitter with 793 in vehicle switch.  The Emitter shall be factory programmed to the class and vehicle identification numbers assigned by jurisdiction as shown in the Plans and the following:

(1)
Class 0 and Vehicle ID. Number 0 (Zero) shall be disabled for Emitters.

(2)
Vehicle Id. Numbers shall be sequential, beginning with the lowest number in the EVP Emitter table for the appropriate class.

(3)
Provide one copy of 790IS Emitter Software Kit including "Y" cable.

(4)
One GTT Opticom Portable Emitter Kit with 792R emitter on a magnetic base, 793R switch and cigarette lighter adapter power cord in a "Camera Bag" case.

5.
Bus Interface Unit (BIU).  Provide BIU’s that fully meet the requirements of NEMA TS-2 Section 8.  Unless otherwise called for in the Plans provide BIU’s that meet the NEMA designation BIU2.

6.
Traffic Logging System.  If called for in the Plans, furnish, and install in the controller cabinet, a stand-alone unit that collects, time stamps, and stores data in an unattended manner.

7.
Video Detection System.

a.
General.

(1)
System Hardware. Use machine vision system hardware consisting of the following components:

(a)
Color Machine Vision Processor (MVP) sensors as shown in the Plans

(b)
Terra Access Point (TAP)

(c)
Communication interface panel

(d)
Personal computer (PC)

The PC shall host the server and client applications that are used to program and monitor the other system components.  The MVP sensor shall be an integrated color zoom camera and processor that perform real-time traffic detection. Each MVP sensor shall be programmable with a minimum of twenty detection zones to satisfy the traffic detection needs of a variety of simple to complex traffic applications.  The detection zones shall be user-defined though interactive graphics software running on a PC.  The detection zones and the associated traffic functions and alarms shall be downloaded to the MVP for operation.  The real-time performance shall be observed by viewing the video output from the sensor with overlaid flashing detector’s to indicate the current detection state (on/off).  Subsequent redefinition of detection zones shall be permitted for rapid reconfiguration of fine-tuning detection performance.  The MVP sensor shall calculate detector states in real-time and communicate the detection information to the TAP that subsequently translates the detection state directly to a traffic signal controller in real time.  The MVP sensor shall optionally store cumulative traffic statistics, internally in non-volatile memory, for later retrieval and analysis.

The MVP shall communicate to the Terra access Point, communications panel and the software applications using the industry standard TCP/IP network protocol.  The MVP shall have a built in Internet Protocol (IP) address and shall be addressable with no plug in devices or converters required.

The Terra Access Point shall communicate directly with up to eight (8) MVP sensors and shall comply with the form factor and electrical characteristics to plug directly into a NEMA Type C or D detector rack providing up to thirty-two (32) inputs and sixty-four (64) outputs directly with a TS2 Type traffic signal controller.

The communication interface panel shall be hardwired into a traffic signal cabinet or junction box.  The communication interface panel shall be a Eight-sensor model and provide the electrical termination of wiring for video, data, and power for the MVP.

The communication interface panel shall provide high-energy transient protection to electrically protect the Terra Access Point and connected MVP sensors.

(2)
System Software. The MVP sensor embedded software suite shall incorporate multiple applications that perform a variety of diagnostic processing.  Its primary function is to detect vehicular traffic approaching or departing the MVP sensor in multiple traffic lanes.  The detection shall be reliable, consistent, and perform under all weather, lighting, and traffic congestion levels.

There shall be a suite of client applications that reside on the host client/server PC.  The applications shall execute under Microsoft Windows 98, 2000, Windows NT, and XP. Available client applications shall include:

(a)
Network Browser:  Learn a network of connected Terra Access Pints and MVP’s then show the topology in a logical hierarchical relationship

(b)
Detector Editor: Create and modify detector configurations to be executed on the MVP sensor

(c)
Operation Log: Extract the MVP run-time operation log of special events that have occurred.

(d)
Data Archive: Extract time interval cumulative traffic statistics in real time (on the same time interval spacing) or after long periods of data accumulation (for instance, once a day or once a week, etc.)

(e)
Software Installer: Reconfigure one or more MVP sensors with a newer release of embedded system software.

b.
Functional Capabilities 

(1)
MVP Image Sensor. The MVP image sensor shall be an integrated imaging color CCD array with optics, high-speed image processing hardware and a general purpose CPU bundled into a sealed enclosure.  The MVP Sensor shall be equipped with a sunshield to reflect solar heat and to shield the CCD array from direct exposure to the sun.  The CCD array shall be directly controlled by the general purpose CPU, thus providing high video quality for detection that has virtually no noise to degrade detection performance.  The optics and camera electronics shall be directly controlled for optimal illumination for traffic detection.  The lens shall be pre-focused at the factory, as required for operation.  It shall be possible for the user to zoom the lens, as required for operation.  The MVP sensor shall operate at a maximum rate of 30 frames per second when configured for the NTSC (US) video standard.  The MVP shall process a minimum of twenty detector zones simultaneously placed anywhere in the field of view of the sensor.  The video output shall have the ability to selectively show overlaid graphics indicating the current real-time detection state of each individual detector defined in the video.  The sensor output NTSC video shall be viewed with any compatible video-display device.

(2)
Differential Video. The MVP sensor shall output full motion color video through the means of a differential video port in NTSC format.  The differential video is transmitted over a single twisted pair.

(3)
Power. The MVP sensor shall operate on 24 VAC, 50/60Hz at a maximum of 25 watts.  The camera and the processor electronics shall consume a maximum of 10 watts and the remaining 15 watts shall support an enclosure heater.

(4)
MVP Operations Log. The MVP shall maintain a non-volatile operations log, which minimally contains:

(a)
Revision numbers for the current MVP sensor hardware and software components in operation.

(b)
Title and comments for the specific detector configuration file downloaded to the MVP.

(c)
Date and time the Operations Log was last cleared.

(d)
Date and time communications were opened or closed with the MVP.

(e)
Date and time of last power-up.

(f)
Time stamped MVP self diagnosed hardware and software error to aid in system maintenance and troubleshooting.

(5)
MVP Vehicle Detection. The real time detection performance of the MVP shall be optimized by following the set of guidelines for:

(a)
The traffic application to perform,

(b)
MVP sensor mounting location,

(c)
The number of traffic lanes to monitor,

(d)
The sizing, placement, and orientation of Count and Presence detectors,

(e)
Traffic approaching and/or receding from the sensor’s field of view,

(f)
Minimizing the effects of lane changing maneuvers.

(6)
Detection Zone Placement. The video detection system shall provide flexible detection zone placement anywhere and at any orientation within the field of view of the MVP sensor.  Preferred detector configurations shall be:

(a)
Detection zones placed across lanes of traffic for optimal count accuracy or

(b)
Detection zones placed parallel to lanes of traffic for optimal presence detection accuracy of moving or stopped vehicles.

A single detection zone shall be able to replace one or more conventional detector loops connected in series.  Detection zones shall be able to be overlapped for optimal road coverage.  In addition, selective groups of detectors can be logically combined into a single output by using optional delay and extend timing and signal state information.  Optimal detection shall be achieved when the MVP sensor placement provides an unobstructed view of each traffic lane where vehicle detection is required.  Examples of obstructions are not limited to fixed objects.  Obstruction of the view can also occur when vehicles from a lane nearer to the sensor obscure the view of the roadway of a lane farther away from the sensor.

(7)
Detection Zone Programming. Placement of detection zones shall be by means of a supervisor computer (PC) operating in the Windows 98, 2000 or Windows NT graphical environments, a keyboard, and a mouse.  The monitor shall be able to show the detection zones superimposed on images of traffic scenes.

The detection zones shall be created by using a mouse to draw detection zones on the supervisor computer’s monitor.  Using a mouse and the keyboard it shall be possible to place, size, and orient detection zones to provide optimal road coverage for vehicle detection.  It shall be possible to download detector configurations from the supervisor computer to the MVP, to retrieve the detector configuration that is currently running in the MVP, and to back up detector configurations by saving them to the supervisor computer’s removable or fixed disks.

The supervisor computer’s mouse and keyboard shall be used to edit previously defined detector configurations to permit adjustment of the detection zone size and placement, to add detectors for additional traffic applications, or to reprogram the sensor for different traffic applications or changes in installation site geometry or traffic rerouting.

(8)
Detection Zone Operation. The MVP real time detection operation shall be verifiable through several means.  The primary method shall be to view the video output of the sensor with any standard video display device (monitor).  The video with overlaid detection zones shall display each detector as white, when the state of the detector is ON, or as black, when the state of the detector is OFF.  Each detector shall be selectively assignable to be visible or hidden in the detector flashing video display when the detector configuration file is programmed.

Additional verification of detector operation includes visual observation of the LED’s on the front of the TAP and/or confirmation of detection as recognized by the traffic controller.

(9)
Optimal Detection. The video detection system shall optimally detect vehicle passage and presence when the MVP sensor is mounted 30 ft. or higher above the roadway, when the image sensor is adjacent to the desired coverage area, and when the distance to the farthest detection zone locations are not greater than ten (10) times the mounting heights of the MVP.  The recommended deployment geometry for optimal detection also requires that there be an unobstructed view of each traveled lane where detection is required.  Although optimal detection may be obtained when the MVP is mounted directly above the traveled lanes, the MVP shall not be required to be directly over the roadway.  The MVP shall be able to view either approaching or receding traffic or both in the same field of view.  The preferred image sensor orientation shall be to view approaching traffic since there are high contrast features on vehicles as viewed from the front rather than the rear. The MVP sensor placed at a mounting height that minimizes vehicles image occlusion shall be able to monitor a maximum of six (6) to eight (8) traffic lanes simultaneously.

(10)
Terra Access Point Detector Port Master. The Terra Access Point card shall provide the hardware and software means for up to eight (8) MVP sensors to communicate real time detection states and alarms to a local traffic signal controller.  It shall comply with the electrical and protocol specifications of the detector rack standards.  The card shall have 1500 Vrms isolation between rack logic ground and street wiring.

The Terra Access Point card shall be a simple interface card that plugs directly into a NEMA TS2 Type C or D detector rack.  The TAP TS2 card shall provide 32 phase inputs and 64 detector outputs.

(11)
MVP Input and Output Assignments. Input and Output assignments are programmed into the MVP through the local "Supervisor" port on the detector rack interface card.  The MVP declares which input and output pins are utilized during operation, the card requires no software configuration or setup.  Detector outputs shall be assigned to any detector type that changes on/off state and consecutive pairs of outputs shall emulate the output of two (closely spaced) detectors to report speed of individual vehicles.

(12)
Jumper Configurable TS1 I/O. Two jumpers shall permit the card to be configured so that all inputs and outputs go either to the rear edge connector or the front panel DB 15 connector.

(13)
Terra Interface Panel. The Terra communications interface panel supports one to Eight MVPs.  The communications interface panel consists of a predefined wire termination block for MVP power, data, and video connections, a power transformer for the MVP, electrical surge protectors to isolate the TAP and MVP, and an interface connector to cable directly to the TAP.

(14)
MVP Sensor Power. The interface panel shall provide power for one (1) MVP through a step-down transformer, taking local line voltage and producing 28 VAC, 50/60 Hz, at about 30 watts.  A 1/2 amp slow-blow fuse shall individually protect the step-down transformers.

(15)
High Energy Transient Suppression. The interface panel shall provide termination points for all street wiring of the MVP and high-energy transient protection.  The interface panel shall provide high energy crowbar transient protection, to NEMA TS2 standards.  The transient suppression shall protect all of the interconnected hardware.

(16)
Interface Panel I/O Terminations. The Terra interface panel terminal block includes terminations for one (1) to eight (8) MVPs.  This shall include terminations for:

(a)
3 termination points for power, Communications and Video to and from the MVP sensor

(17)
Supervisor Software Suite. The system software shall support either small or large networks of field hardware of MVP sensors, TAPs, and commercial telecommunications equipment.  The communication of traffic data, alarms, video snapshots, etc. across the network shall use the client server relationship model.  The central communications server, the ComServer, provides local or remote access to all networked field hardware to a variety of client applications that can execute simultaneously on the same host computer as the ComServer or across a local area network.  Local access shall provide direct hook-up/link to field hardware (for field installation and maintenance) even though the field hardware may be communicating to remote client applications.  Remote access shall provide connection to specific field hardware over long distances as part of a larger interconnected network.  The Supervisor Software Suite shall consist of the ComServer and all of the supplied client applications.

The Supervisor Software Suite shall provide an easy to use graphical user interface and support all models/versions of the supplied MVP and Mini–Hub.  The software shall support both still image and real-time viewing of video images within in Windows.  Programming the MVPs and designating inputs and outputs from/to the TAPs shall be performed with detectors overlaid on still images and monitoring the detection performance of the MVPs shall be displayed with "live" video.

The Supervisor Software Suite consists of the:

(a)
ComServer, to provide the network communications services of deployed field hardware to client applications

(b)
Network Browser, to activate selected client applications with associated field hardware in the network

(c)
Detector Editor, to create and modify detector configurations to be executed on the MVPs and TAPs in the field

(d)
Operation Log, to extract the MVP run-time operation log of special vents that have occurred

(e)
Data Archive, to extract time interval cumulative traffic statistics in real time (on the same time interval spacing) or after long periods of data accumulation (for instance, once a day or once a week, etc.) and stored locally to the Supervisor PC

(f)
Installer, to reconfigure one or more MVPs with a newer release of embedded system software.

(18)
Supervisor Computer System. A supervisor computer system is not required.

c.
MVP Hardware

(1)
MVP Image Sensor. The MVP video detection system shall use medium resolution, color image sensor as the video source for real-time vehicle detection.

As a minimum, each image sensor shall provide the following capabilities:

(a)
Images shall be produced with a color CCD sensing element with horizontal resolution of at least 500 lines and vertical resolution of at least 350 lines.

(b)
Images shall be output as a video signal conforming to NTSC specifications.

(c)
Provide software JPEG video compression.

(d)
Useable video and resolvable features in the video image shall be produced when those features have luminance levels as high 10,000 lux during the day.

(e)
Useable video and resolvable features in the video image shall be produced when the ratio of the luminance of the resolved features in any single video frame is 300:1.

(f)
Provide direct real-time iris and shutter speed control.

(g)
Be usable for video surveillance.

(h)
An optical filter and appropriate electronic circuitry shall be included in the image sensor to suppress "blooming" effects at night.

(i)
Gamma for the image sensor shall be preset at the factory to a value of 1.0.

(2)
MVP Optics. The MVP image sensor shall be equipped with an integrated zoom lens that can be changed using either configuration computer software or a hand-held controller.

(3)
MVP Enclosure. The image sensor and lens assembly shall be housed in an environmental enclosure that provides the following capabilities:

(a)
The enclosure shall be waterproof and dust-tight to NEMA-4 specifications, and shall have the option to be pressurized with dry nitrogen to 5 ( 1 psi.

(b)
The enclosure shall allow the MVP image sensor to operate satisfactorily over an ambient temperature range from –29° F to 140° F while exposed to precipitation as well as direct sunlight.

(c)
The enclosure shall allow the image sensor horizon to be rotated during field installation.

(d)
The enclosure shall include a provision at the rear of the enclosure for connection of the factory-fabricated power, communications, and video signal cable.  Input power to the environmental enclosure shall be 110 VAC and either 50 or 60 Hz as an option.

(e)
A heater shall be at the front of the enclosure to prevent the formation of ice and condensation in cold weather, as well as to assure proper operation of the lens’ iris mechanism.  The heater shall not interfere with the operation of the image sensor electronics, and it shall not cause interference with the video signal.

(f)
The enclosure shall be light-colored and shall include a sun shield to minimize solar heating and glare.

(g)
The front edge of the sunshield shall protrude beyond the front edge of the environmental enclosure and shall include provision to divert water flow to the sides of the sunshield.

(h)
The amount of overhang of the sunshield shall be adjustable to prevent direct sunlight from entering the lens or hitting the faceplate.

(i)
The total weight of the image sensor in the environmental enclosure with sunshield shall be less than 6 pounds.

(j)
When operating in the environmental enclosure with the power, communication and video signal cable connected, the image sensor shall meet FCC class B and CE requirement for electromagnetic interference emissions.

(4)
MVP Electrical. Connections for video, communications and power shall be made to the image sensor using a single connector (Easy Lock). The Contractor shall supply the 3 conductor (1175-006) 18 AWG Carolprene flexible cable, which will run from the back of the camera to the signal controller cabinet.

(5)
MVP Field Interface Equipment. An MVP communication interface panel shall be available for installation inside the traffic cabinet.  The panel shall provide twisted-pair connection points with approved transient protection.  Transient protection shall be included for each MVP image sensor.  Additionally, the communication interface panel shall provide 110 VAC for each sensor using transformers that step down the voltage from the existing 110 or higher AC power available in the cabinet.  The interface panel 3-wire input power shall be connected to the transient protected side of the AC power distribution system in the traffic control cabinet in which the panel is installed.

d.
System Installation. The supplier of the video detection system shall supervise the installation and testing of the video detection system and computer equipment.  A factory certified representative from the supplier shall be on-site during installation.  Install all video detection equipment in accordance with the manufacturer’s recommendations.

e.
System Training. Provide a four-hour session of training by a certified instructor to State personnel in the operation, setup and maintenance of the video detection system.  Provide instruction and materials for a maximum of 10 persons and conduct the training at a location determined by the Engineer.

f.
Warranty, Service, and Support. The supplier, for a minimum of two (2) years, shall warrant the video detection system.  Ongoing software support by the supplier shall include software updates of the MVP sensor, Terra Access Point and supervisor computer applications.  These updates shall be provided free of charge during the warranty period.  The supplier shall maintain a program for technical support and software updates following expiration of the warranty period.  This program shall be available to the State in the form of a separate Contract.

8.
Radar Detection System 

a. General.  Provide an above-ground continuous tracking advance detector (CTAD) equivalent to the Wavetronix SmartSensor Advance®.

b. Measured Quantities and Outputs. The CTAD shall detect range, speed, vehicle estimated time of arrival (ETA) to the stop bar for vehicles or clusters of vehicles moving in the user selected direction of travel. The CTAD shall also detect instantaneous roadway efficiency.

The CTAD shall:

(1) Be able to simultaneously detect and report information from up to 25 vehicles on the roadway when they are serially sequenced between the near and far boundaries.

(2) Turn on a zone output when the range, speed, ETA, and qualified count or instantaneous roadway efficiency requirements for that zone are satisfied. 

(3) Turn on an alert output on when the user-defined zone output combinational logical is satisfied.

(4) Turn on a normal channel output when any of the channel’s alerts is on and the channel’s delay and extend time constraints are satisfied. 

(5) Turn on a latched channel output when the on alert is turned on and the delay time is satisfied. The CTAD shall turn off a latched channel output when the off alert is turned on or the max timer expires and the extension time is satisfied.

(6) Provide vehicle call and extend data on up to eight channels that can be connected to contact closure modules compliant with NEMA TS1, NEMA TS2, 170, and 2070 controller cabinets.

(7) Be capable of providing data for each tracked detection over the serial ports.

c. Detectable Area.

(1) Mounting Location. 
(a) The CTAD shall be able to detect and report vehicle information when mounted within 50 ft. (15.2 m) of the center of the lanes of interest.

(b) The CTAD shall be able to detect and report vehicle information when mounted at heights up to 40 ft. (12.2 m) above the road surface.

(2) Detection Range. 
(a) The CTAD shall be able to detect and report information on the roadway located with the near boundary at 50 ft. (15.2 m) and a far boundary of 500ft (152.4 m) from the base of the pole on which the CTAD is mounted.

(b) For incoming traffic, 95 percent of large vehicles within the line-of-site of the CTAD shall be detected and reported before they arrive 400 ft. (121.9 m) from the sensor. For incoming traffic, 90 percent of all motor vehicles within the line-of-site of the CTAD shall be detected and reported before they arrive 400 ft. (121.9 m) from the sensor.

d. Performance.

(1) Detection Accuracy. The CTAD shall detect at least 98 percent of large vehicles like truck-trailer combinations and at least 95 percent of all motor vehicles within the line-of-sight of the CTAD sensor where multiple detections of multi-unit vehicles are not considered false detections and merged detections of adjacent lane vehicles are not considered missed detections.

(2) Range Accuracy. The CTAD shall provide range measurements in which 90% of the measurements are accurate within 10 ft. (3 m) when the vehicle is tracked independently.

(3) Speed Accuracy. The CTAD shall provide per vehicle speed measurements in which 90% of the measurements are accurate within 5 mph when tracked independently.

(4) ETA Accuracy. The CTAD shall provide estimated time-of-arrival (ETA) measurements in which 85% of the measurements are accurate within one second, when the detected vehicles are tracked independently at a constant speed above 40 mph (64 kph) and are within 2.5 and 5.5 seconds of the stop bar.

e. Performance Maintenance. 
(1) The CTAD shall not require cleaning or adjustment to maintain performance. 

(2) The CTAD shall not rely on battery backup to store configuration information.

(3) Once the CTAD is calibrated, it shall not require recalibration to maintain performance unless the roadway configuration changes.

f. Physical Properties. The CTAD shall not exceed 5 lbs. (2.3 kg) in weight. The CTAD shall not exceed 14 in. by 12 in. by 4 in. (35.5 cm x 30.5 cm x 10 cm) in its physical dimensions. All external parts of the CTAD shall be ultraviolet-resistant, corrosion-resistant, and protected from fungus growth and moisture deterioration.

(1) Enclosure. The CTAD shall be enclosed in a Lexan EXL polycarbonate. 

(a) The enclosure shall be classified “f1” outdoor weather ability in accordance with UL 746C. 

(b) The CTAD shall be classified as watertight according to the NEMA 250 Standard. 

(c) The CTAD enclosure shall conform to test criteria set forth in the NEMA 250 standard for type 4X enclosures. Test results shall be provided for each of the following type 4X criteria:

· External Icing (NEMA 250 clause 5.6)

· Hose-down (NEMA 250 clause 5.7)

· 4X Corrosion Protection (NEMA 250 clause 5.10)

· Gasket (NEMA 250 clause 5.14)

(d) The CTAD shall be able to withstand a drop of up to 5 ft. (1.5 m) without compromising its functional and structural integrity.

(e) The CTAD enclosure shall include a connector that meets the MIL-C-26482 specification. The MIL-C-26482 connector shall provide contacts for all data and power connections.

g. Power. 
(1) The CTAD shall consume less than 8 W. 

(2) The CTAD shall operate with a DC input between 12 VDC and 28 VDC.

h. Communication. 
(1) The CTAD shall have two serial communication ports, and both ports shall communicate independently and simultaneously. 

(2) The CTAD shall support the upload of new firmware into the CTAD’s non-volatile memory over Ethernet communication port.

(3) The CTAD shall support the user configuration of the following:

(a) Baud rate

(b) Communication port response delay

(c) Contact closure output frequency

(4) Both communication ports shall support all of the following baud rates: 9600, 19200, 38400, 57600 and 115200 bps.

(5) The contact closure output frequency shall be user configurable as short as 10 ms, with a default near 130 ms for compatibility.

(6) Contact closure data shall be reliably communicated over homerun cable connections as long as 600 ft. (182.9 m) with latency from the time of channel requirement satisfaction to the eventual reporting of on the back edge of the contact closure card in 15 ms or less.

i. Radar Design.

(1) Frequency Stability. The circuitry shall be void of any manual tuning elements that could lead to human error and degraded performance over time. All transmit modulated signals shall be generated by means of digital circuitry, such as a direct digital synthesizer, that is referenced to a frequency source that is at least 50 parts per million (ppm) stable over the specified temperature range, and ages less than 6 ppm per year. Any upconversion of a digitally generated modulated signal shall preserve the phase stability and frequency stability inherent in the digitally generated signal.

(a) The CTAD shall not rely on temperature compensation circuitry to maintain transmit frequency stability. 

(b) The bandwidth of the transmit signal of the CTAD shall not vary by more than 1% under all specified operating conditions and over the expected life of the CTAD.

(2) Antenna Design. The CTAD antennae shall be designed on printed circuit boards.

(a) The vertical beam width of the CTAD at the 6dB points of the two-way pattern shall be 65 degrees or greater. 

(b) The horizontal beam width of the CTAD at the 6dB points of the two-way pattern shall be 11 degrees or less.

(c) The sidelobes in the CTAD two-way antenna pattern shall be -40dB or less.

(3) RF Channels. The CTAD shall provide at least four RF channels so that multiple units can be mounted in the same vicinity without causing interference between them.

j. Configuration.

(1) Auto-configuration. The CTAD shall have a method for automatically configuring the sensitivity of detection in at least 5-ft. (1.5-m) increments. 

(a) The auto-configuration method shall not prohibit the ability of the user to manually adjust the CTAD configuration.

(b) The CTAD shall support the configuration of up to eight channel outputs with up to four alerts per channel and up to four zones per alert, resulting in 32 configurable alerts and 128 configurable zones.

(2) Zone Configuration. 
(a) The CTAD shall support the configuring of zones in 5-ft. (1.5 m) increments. 

(b) The CTAD shall support detection zones as long as 450 ft. (137.2 m).

(c) The CTAD shall support user configurable high-speed and low-speed detection filters for each zone. 

(d) The CTAD shall support the configuring of speed filters in 1-mph (1.6-kph) increments.

(e) The CTAD shall support user configurable upper and lower estimated time-of-arrival (ETA) filters for each zone. 

(f) The CTAD shall support the configuring of ETA filters in increments of 0.1 seconds.

(g) The CTAD shall provide configurable upper and lower count filters that help determine if a required number of qualified detections are present. 

(h) The CTAD shall support the configuring of qualified count filters in increments of one. 

(3) Windows Mobile®-based Software. The CTAD shall include graphical user interface software that displays the current traffic pattern using a graphical traffic representation. 

(a) The graphical user interface shall also display all configured alerts and provide visual representation of their actuation. 

(b) The graphical user interface shall provide a means of logging the vehicular track files with an update rate of greater than five times per second.

(c) The graphical interface shall operate on Windows Mobile, Windows 2000, Windows XP and Windows Vista in the .NET framework.

(d) The software shall support the following functionality:

· Automatically find the correct baud rate

· Automatically find the correct serial communication port 

· Operate over a TCP/IP connection 

· Provide a virtual sensor connection for software usabilty without a sensor

· Give the operator the ability to save/back up the CTAD configuration to a file or load/restore the CTAD configuration from a file

k. Operating Conditions. The CTAD shall maintain accurate performance in all weather conditions, including 

(1) Rain, freezing rain, snow, wind, dust, fog and changes in temperature and light, including direct light on sensor at dawn and dusk. 

(2) CTAD operation shall continue in snow or rain up to 4 in. (10 cm) per hour.

(3) The CTAD shall be capable of continuous operation over an ambient temperature range of    -40°F to 165°F (-40°C to 74°C).

(4) The CTAD shall be capable of continuous operation over a relative humidity range of 5% to 95% (non-condensing).

l. Testing.
(1) FCC. Each CTAD shall be Federal Communications Commission (FCC) certified under CFR 47, Part 15, section 15.245 or 15.249 as an intentional radiator. 

(a) The FCC certification shall be displayed on an external label on each CTAD according to the rules set forth by the FCC.

(b) The CTAD shall comply with FCC regulations under all specified operating conditions and over the expected life of the CTAD.

(2) NEMA TS2-1998 Testing. The CTAD shall comply with the applicable standards stated in the NEMA TS2-1998 Standard. Third party test results shall be made available for each of the following tests:

(a) Shock pulses of 10g, 11 ms half sine wave

(b) Vibration of 0.5 Grms up to 30 Hz

(c) 300 V positive/negative pulses applied at one pulse per second at minimum and maximum DC supply voltage

(d) Cold temperature storage at -49°F (-45°C) for 24 hours

(e) High temperature storage at 185°F (85°C) for 24 hours

(f) Low temp, low DC supply voltage at -29.2°F (-34°C) and 10.8 VDC

(g) Low temp, high DC supply voltage at -29.2°F (-34°C) and 26.5 VDC

(h) High temp, high DC supply voltage at 165.2°F (74°C) and 26.5 VDC

(i) High temp, low DC supply voltage at 165.2°F (74°C) and 10.8 VDC

m. Manufacturing. The CTAD shall be manufactured and assembled in the U.S.A.

(1) The internal electronics of the CTAD shall utilize automation for surface mount and wave solder assembly, and shall comply with the requirements set forth in IPC-A-610C Class 3, Acceptability of Electronic Assemblies. 

(2) The CTAD shall undergo a rigorous sequence of operational testing to ensure product functionality and reliability. Testing shall include the following:

(a) Functionality testing of all internal sub-assemblies

(b) Unit level burn-in testing of duration 48 hours or greater

(c) Final unit functionality testing prior to shipment

(d) Test results and all associated data for the above testing shall be provided for each purchased CTAD by serial number. 

n. Support. The CTAD manufacturer shall provide both training and technical support services.

(1) Training. The manufacturer-provided training shall be sufficient to fully train installers and operators in the installation, auto-configuration, and use of the CTAD to ensure accurate CTAD performance. 

(a) The manufacturer-provided training shall consist of comprehensive classroom labs and hands-on, in-the-field, installation and configuration training.

(b) Classroom lab training shall involve presentations outlining and defining the CTAD, its functions, and the procedures for proper operation. These presentations shall be followed by hands-on labs in which trainees shall practice using the equipment to calibrate and configure a virtual CTAD. To facilitate the classroom presentation and hands-on labs, the manufacturer-provided training shall include the following items:

· Knowledgeable trainer or trainers thoroughly familiar with the CTAD and its processes.

· Presentation materials, including visual aids, printed manuals and other handout materials for each student.

· Computer files, including video and raw data, to facilitate the virtual configuration of the CTAD.

· Laptop computers or Windows CE hand-held devices with the necessary software, and all necessary cables, connectors, etc.

· All other equipment necessary to facilitate the virtual configuration of the CTAD.

(c) Field training shall provide each trainee with the hands-on opportunity to install and configure the CTAD at road-side. Training shall be such that each trainee will mount and align the CTAD correctly.

(2) Technical Assistance.  A manufacturer-provided technical representative shall be available to assist with the physical installation, alignment, and configuration of each supplied CTAD. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of CTADs should such services be required.

o. Documentation. CTAD documentation shall include a comprehensive user guide as well as an installer quick-reference guide and a user quick-reference guide. 

(1) The CTAD manufacturer shall supply the following documentation and specification test results at the time of the bid submittal:

(a) Detection accuracy

(b) Range accuracy Earliest range of detection

(c) Speed accuracy

(d) ETA accuracy

(e) FCC CFR 47 certification

(f) NEMA 250 Standard for Type 4X Enclosure third-party test data

(g) NEMA TS2-1998 Standard third-party test data

p. Warranty. The CTAD shall be warranted free from material and workmanship defects for a period of two years from date of shipment.

Click! 200

a. General. Provide and install a surge suppression module (SSM) equivalent to the Wavetronix Click! 200™. Test results and other documentation demonstrating performance and capabilities shall be pro​vided. 

b. Product Description. The SSM shall suppress electrical surges up to 4 kV on DC power lines, RS-485 and RS-232 with CTS/RTS communication lines to any device connected to the SSM. The SSM shall be designed to protect a radar vehicle sensing device (RSVD) equivalent to the Wavetronix Smart​Sensor™ from surges coming from a traffic cabinet, or protect a cabinet from surges coming from the RVSD.

c. Physical. The SSM shall not exceed 0.3 lbs. (0.14 kg) in weight.

(1) The SSM shall not exceed 4.5 in. × 4 in. × 0.9 in. (11.4 cm x 10.2 cm x 2.3 cm) in its physical dimensions.

(2) The SSM shall operate in the temperature range of -29°F to 165°F (-34°C to 74°C).

(3) The SSM shall operate in humidity up to 95% RH.

d. Mounting. The SSM shall mount to a DIN rail with hot swappable surge protected power and communication buses for quick installation and replacement.

e. Connections. The SSM shall have pluggable screw termi​nals allowing the user to wire a contact closure data collector to the SSM before installation to make installation easy and to minimize incorrect wiring.

(1) The SSM shall also have a protected DB-9 connector for the RS-232DTE with CTS/RTS communication bus.

(2) The SSM shall also have a protected RJ-11 connector for the RS-485 communication bus.

(3) The SSM shall also have a 5-position connector for connecting power and RS-485 communications to and from the T-bus.

f. Three-stage Protection. The SSM shall have a three-stage surge suppression design. The first stage shall be gas tubes followed by a second stage using inductors on the DC power lines and TVS diodes on the communication buses. The third stage shall have a resettable fuse (PTC) on the DC power line and varistors on all communication buses.

g. DC Power Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5 Standard for DC power lines. Test results shall be made available for the following test conditions:

(1) Surge voltages +_0.5kVA, 1kVA, 2kVA and 4kVA

(2) Common mode (input to ground)

(3) Differential mode (input to input)

(4) 8x20μs waveform

(5) ohm generator impedance

(6) Minute-long pause between surges

h. RS-485 Protection. The SSM shall comply with the ap​plicable standards stated in the IEC 61000-4-5 Standard for communication lines. The RS-485 communication bus shall have a clamping voltage of 8 VDC and a 12 VDC differential clamping voltage. Test results shall be made available for the following test conditions:
(1) Surge voltages ±0.5kVA, 1kVA, 2kVA and 4kVA

(2) Common mode (input to ground)

(3) Differential mode (input to input)

(4) 8x20μs waveform

(5) 12 ohm generator impedance

(6) Minute-long pause between surges

i. RS-232 with CTS/RTS Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5 Stan​dard for communication lines. The RS-232 communication bus shall have a clamping voltage of 11 VDC. Test results shall be made available for the following test conditions:

(1) Surge voltages ±0.5kVA, 1kVA, 2kVA and 4kVA

(2) Common mode (input to ground)

(3) Differential mode (input to input)

(4) 8x20μs waveform

(5) 12 ohm generator impedance

(6) Minute-long pause between surges

j. NEMA TS2-1998 Testing. The SSM shall comply with the applicable standards stated in the NEMA TS2-1998 Standard. Test results shall be made available for each of the following tests:
(1) Shock pulses of 10g, 11 ms half sine wave

(2) Vibration of 0.5 Grms up to 30 Hz

(3) 300 V positive/negative pulses applied at one pulse per second at minimum and maximum DC supply voltage

(4) Cold temperature storage at -49°F (-45°C) for 24 hours

(5) High temperature storage at 185°F (85°C) for 24 hours

(6) Low temp, low DC supply voltage at -29.2°F (-34°C) and 10.8 VDC

(7) Low temp, high DC supply voltage at -29.2°F (-34°C) and 26.5 VDC

(8) High temp, high DC supply voltage at 165.2°F (74°C) and 26.5 VDC

(9) High temp, low DC supply voltage at 165.2°F (74°C) and 10.8 VDC

k. Testing. Each SSM shall be tested by the manufacturer before shipment.

l. Support. A manufacturer-provided technical representative shall be available to assist with the physical installation, setup, and configuration of each Click! 200 provided. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of Click! 200 should such services be required.

m. Warranty. The SSM shall be warranted to be free from material and workmanship defects for a period of one year from date of shipment. 

 Click! 201

a. General. Provide and install a 120–240 VAC to 24 VDC 1 A power supplies (PS) equivalent to the Wavetronix Click! 201. Test results and other documentation demonstrating performance and capabilities shall be provided.
b. Product Description. The PS provides a regulated 24 VDC output from a 120–240 VAC input of 1 A (Click! 201). 

c. Physical. The 1 A PS shall not exceed 0.46 lbs. (0.21 kg) in weight. 

(1) The 1 A PS shall not exceed 4.5 in. × 3.9 in. × 0.9 in. (11.4 cm x 9.1 cm x 2.3 cm) in its physical dimensions.

(2) The PS shall operate in the temperature range of -29°F to 140°F (-34°C to 60°C), with between 140°F and 165°F (60°C and 74°C) derating.

(3) The PS shall operate in humidity up to 95% RH.

d. Mounting. The PS shall mount to a DIN rail.

e. Connections. The PS shall have pluggable screw termi​nals allowing the user to wire input and output of the AC/DC power supply before installation to make installation easy and to minimize incorrect wiring.

f. Power. The 1 A PS shall supply 1 A of current when the operating temperature is from -29°F to 140°F (-34°C to 60°C). For operating temperatures between 140°F to 165°F (60°C and 74°C) the 1 A PS shall provide 0.5 A of current. 

(1) The PS shall accept inputs from 100 to 240 VAC at frequency of 45 to 65 Hz.

g. Surge Protection. The PS shall comply with the applicable standards stated in the IEC 61000-4-5 Standard for AC input power lines. Test results shall be made available for the follow​ing test conditions:

(1) Surge voltages ±0.5kVA, 1kVA, 2kVA and 4kVA

(2) Common mode (input to ground)

(3) Differential mode (input to input)

(4) 8x20μs waveform

(5) ohm generator impedance

(6) One-minute pause between surges

h. Efficiency. The PS shall have an efficiency of 80% or greater when converting AC input to DC.

i. UL Listed. The PS shall be listed with UL under UL 508 and comply with all applicable UL 508 standards.

j. NEMA TS2-1998 Testing. The PS shall comply with the applicable standards stated in NEMA TS2-1998. Test results shall be made available for each of the following tests:

(1) Shock pulses of 10g, 11 ms half sine wave

(2) Vibration of 0.5 Grms up to 30 Hz

(3) 300 V positive/negative pulses applied at one pulse per second at minimum and maximum DC supply voltage

(4) Cold temperature storage at -49°F (-45°C) for 24 hours

(5) High temperature storage at 185°F (85°C) for 24 hours

(6) Low temp, low DC supply voltage at -29.2°F (-34°C) and 10.8 VDC

(7) Low temp, high DC supply voltage at -29.2°F (-34°C) and 26.5 VDC

(8) High temp, high DC supply voltage at 165.2°F (74°C) and 26.5 VDC

k. Testing. Each PS shall be tested by the manufacturer before shipment.

l. Support. A manufacturer-provided technical representative shall be available to assist with the physical installation, setup, and configuration of each Click! 201 provided. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of Click! 201 should such services be required.

m. Warranty. The PS shall be warranted to be free from ma​terial and workmanship defects for a period of one year from date of shipment.

 Click! 210

a. General. Provided and install the circuit breaker module (CBM) equivalent to the Wavetronix Click! 210™.
b. Product Description. The CBM is a compact circuit break​er designed to interrupt an electric current under overload conditions. The breaker is available to handle ten nominal currents ranging from 0.10 A to 10 A. The CBM breaker is trip-free and can be easily reset after a current interruption by pushing the reset button.

c. Physical. 
(1) The CBM shall not exceed 0.07 lbs. (31.8 g) in weight.

(2) The CBM shall not exceed 0.3 in. x 2.5 in. x 3.4 in. (0.08 cm x 6.4 cm x 8.6 cm) in its physical dimensions.

(3) The CBM shall operate continuously over a temperature range of -4°F to 140°F (-20°C to 60°C).

d. Mounting. The CBM shall mount to a DIN rail for quick installation and replacement.

e. Power. The CBM shall have a nominal operating voltage of 250 VAC and a current of 0.5 A.

f. Connections. The CBM shall feature two screw terminal connections, one on each end, for wiring power in and out.

g. Configuration Feature. The CBM shall have a push-button for resetting the device after a current interruption. 

h. Fuse. The Click! 210 shall feature a slow-blow fuse.

i. Switching capacity. The CBM shall have a switching ca​pacity of 6x IN for nominal currents 0.25 A to 4 A and 8x IN for nominal currents 6 A to 10 A.

j. Life Expectancy. The CBM shall have a life expectancy of 3000 cycles at 0.5 A.

k. Testing. The CBM shall have been tested by the manufac​turer before shipping.

l. Support. A manufacturer-provided technical representative shall be available to assist with the physical installation, setup, and configuration of each Click! 210 provided. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of Click! 210 should such services be required.

m. Warranty. The CBM shall be warranted to be free from material and workmanship defects for a period of one year from date of shipment.
Click! 230

a. General. Provide and install a 120 VAC surge suppression module (SSMAC) equiva​lent to the Wavetronix Click! 230™.
b. Product Description. The SSMAC shall provide surge protection on AC power lines through the use of primarily an MOV circuit as with MOV failure disconnect with remote and local indication with a LED turn-on in case as failure.

c. Physical. The SSMAC shall not exceed 0.2 lbs. (0.1 kg) in weight.

(1) The SSMAC shall not exceed 0.7 in. x 2.6 in. x 3.5 in. (1.8 cm x 6.6 cm x 8.9 cm) in its physical dimensions.

(2) The SSMAC shall operate continuously over a temperature range of -40°F to 185°F (-40°C to 85°C).

d. Mounting. The SSMAC shall mount to a DIN rail for quick installation and replacement.

e. Power. The SSMAC shall have a nominal operating voltage of 120 VAC and a current of 26 A.

(1) The SSMAC shall have a maximum continuous operating volt​age of 150 VAC.

(2) The SSMAC shall have a maximum discharge current (8/20μS) of 10 kA.

f. Connections. The SSMAC shall have eight screw terminal connections: three for wiring line, neutral, and ground in; three for wiring the same out; and two for testing.

g. Surge Protection. The SSMAC shall provide three-stage surge protection, consisting of fast-responding surge-arresting diodes, high-powered current-handling gas discharge tubes, and series decoupling elements.

h. Testing. Before shipping, each SSMAC shall have passed a manufacturer’s test.

i. Support. A manufacturer-provided technical representative shall be available to assist with the physical installation, setup, and configuration of each Click! 230 provided. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of Click! 230 should such services be required.

j. Warranty. The SSMAC shall be warranted to be free from material and workmanship defects for a period of one year from date of shipment.
Click! 172

a. General. Provide and install the input file contact closure cards (IFCC) equivalent to the Wavetronix Click! 172. The IFCC shall be used to output contact closure data from a radar vehicle sensing de​vice (RVSD) equivalent to the Wavetronix SmartSensor™. Test results and other documentation demonstrating performance and capabilities shall be provided. 
b. Product Description. The IFCC shall convert real-time serial data from the RVSD to contact closure data in a form factor compatible with 170, 2070, NEMA TS2 and NEMA TS1 input file racks, allowing the RVSD to emulate loop-based traffic detection systems without replacing existing contact closure data collection infrastructure.

c. Physical. The IFCC shall not exceed 0.4 lbs. (0.2 kg) in weight.

(1) The IFCC shall not exceed 4.5 in. × 8 in. × 1.13 in. (11.45 cm x 20.4 cm x 2.86 cm) in its physical dimensions.

(2) The IFCC shall operate in the temperature range of -29°F to 165°F (-34°C to 74°C).

(3) The IFCC shall operate in up to 95% humidity.

d. Mounting. The IFCC shall be inserted into an input file rack allowing for quick installation and replacement.

e. Power. The IFCC shall operate using less the 0.6 W of aver​age power at 24 VDC. All unnecessary functionality shall be halted after configuration is completed to reduce the amount of power consumed. 

f. Connections. 
(1) Power. The IFCC shall have a rack connector located on the back of the module with contact points reserved for connecting power. 

(2) RS-485 Ports. The IFCC shall have an RJ-11 jack al​lowing the user to easily connect an RS-485 communica​tion bus to the IFCC and to daisy chain multiple IFCCs together in the same input file rack.

g. Baud Rates. The IFCC shall support baud rates of 9600 bps, 19200 bps, 38400 bps and 57600 bps.

h. Configuration Features. The IFCC shall have the following configuration features:

(1) Select Button. The IFCC shall feature a Select button that allows the user to cycle through operating modes, inputs and run settings.

(2) Settings Switch. The IFCC shall feature a Settings switch that allows the user to switch between two pro​gramming states (Mode and Lane) and run the mode selected (Run).

(3) Display. The IFCC shall feature a display screen that will show the operating mode, lane names, speed, count or low power (LP).

(4) Channel Button. The IFCC shall feature a Channel button that allows the user to cycle through the channels only when the Settings switch is in the 2 (Lane) position.

(5) DIP Switch. The IFCC shall feature a DIP switch located on the bottom-left corner of the circuit board. The DIP switch shall enable voltage output.

a. The front of the IFCC shall include two LEDs that shall illumi​nate to indicate vehicle detections. 

i. Automatic Configuration. After the IFCC is properly con​nected to the RVSD, and the RVSD is configured to the user’s desired specifications, then the user shall initiate the auto​matic configuration process. The IFCC shall establish commu​nication on the IFCC RS-485 communication bus at one of the available baud rates. After communication between the IFCC and RVSD is established, the IFCC shall retrieve sensor units (English, Metric) and emulated loop spacing distance, and this data shall be stored to memory and shall be retained when power is disconnected.

j. Traffic Data Collection. The IFCC shall collect real-time per vehicle data from a single RVSD and shall immediately output the collected information as contact closures.

k. Fail-safe Mode. The IFCC shall enter a fail-safe mode if it has lost communications with a RVSD for more than 60 seconds. The fail-safe mode shall put out a constant call to the controller.

l. Class 4 Compliance. The IFCC shall comply with the EN 61000-4-5 Class 4 lightning surge protection on the DC input of the IFCC. Documentation and results shall be provided upon request.

m. Contact Closure Out-surge Dissipation. The IFCC shall dissipate up to a 600 W power surge received on the indi​vidual contact closure output terminals. The IFCC shall have a maximum switching voltage not to exceed 50 V.

n. NEMA Testing. The IFCC shall comply with the appli​cable standards stated in NEMA TS2-1998. Test results shall be made available for each of the following tests:

(1) Shock pulses of 10g, 11 ms half sine wave

(2) Vibration of 0.5 Grms up to 30 Hz

(3) 300 V positive/negative pulses applied at one pulse per second at minimum and maximum DC supply voltage

(4) Cold temperature storage at -49°F (-45°C) for 24 hours

(5) High temperature storage at 185°F (85°C) for 24 hours

(6) Low temp, low DC supply voltage at -29.2°F (-34°C) and 10.8 VDC

(7) Low temp, high DC supply voltage at -29.2°F (-34°C) and 26.5 VDC

(8) High temp, high DC supply voltage at 165.2°F (74°C) and 26.5 VDC

(9) High temp, low DC supply voltage at 165.2°F (74°C) and 10.8 VDC

o. Testing. Before shipping, each IFCC shall have passed a manufacturer’s test.

p. Support. A manufacturer-provided technical representative shall be available to assist with the physical installation, setup, and configuration of each Click! 172 provided. Technical support shall be provided thereafter to assist with troubleshooting, maintenance, or replacement of Click! 172 should such services be required.

q. Warranty. The IFCC shall be warranted to be free from material and workmanship defects for a period of one year from date of shipment.
Cabling And Connectors. Supply cable and connectors of the appropriate length for the application                                        

      stated.

a. General. Provide a traffic sensor–to–pole mounted cabinet cable equivalent to the Wavetronix SmartSensor cable.

(1) Cable. The cable shall be the Orion Wire Combo-2207-2002-PVCGY or an equivalent cable that conforms to the following specifications:

(a) The RS-485 conductors shall be a twisted pair.

(b) The RS-232 and RS-485 conductors shall have nominal capacitance conductor to conductor of less than 71pF/Ft at 1 Khz.

(c) The RS-232 and RS-485 conductors shall have nominal con​ductor DC resistance of less than 16.5 ohms/1000 ft. at 20°C.

(d) The power conductors shall be a twisted pair with nominal conductor DC resistance of less than 11.5 ohms/1000 ft. at 20°C.

(e) Each wire bundle shall be shielded with an aluminum/mylar shield with a drain wire or the entire cable shall be shielded with an aluminum/mylar shield with a drain wire.

(2) Connector. The cable end connector shall meet the MIL-C-26482 specification and shall be designed to interface with the appropriate MIL-C-26482 connector. The connector back​shell shall be an environmentally sealed shell that offers excel​lent immersion capability. All conductors that interface with the connector shall be encased in a single jacket, and the outer diameter of this jacket shall be within the backshell’s cable O.D. range to ensure proper sealing. The backshell shall have a strain relief with enough strength to support the cable slack under extreme weather conditions. Recommended connectors are Cannon’s KPT series, and recommended backshells are Glenair Series 37 cable sealing backshells.

b. General. Provide a pole mounted cabinet–to–traffic cabinet cable.

(1) Cable. The cable shall be the Alphawire 6023C or an equivalent cable that conforms to the following specifications:

(a) Operate between -200C to 600C

(b) Rated to 300volts

(c) Conductor: Stranded Tinned Copper

(d) Insulation: Color-Coded Polypropylene

(e) Shield: Individually Foil Shielded Pairs

(f) Drain Wire: Stranded Tinned Copper

(g) UL Type CM, AWM 2493

(h) CSA CMG FT

c. General. Provide a cable that connects the Click! 172 to the Click! 200.

(1) Cable. The cable shall be RJ-11patch cord that is 60” long for the given application.
SmartSensor Mount

a. General. Provide traf​fic sensor mounting assembly equivalent to the Wavetronix SmartSensor mount.

b. Mounting. The mounting assembly shall provide at least two axes of rotation to ensure proper installation.

(1) The mounting assembly shall be able to support at least a 15-lb. (6.8-kg) load.

(2) The mounting assembly shall feature a symmetric hole pattern that mates with fixed and rotational SmartSensor back plates.

(3) The mounting assembly shall have two contact points with the pole.

(4) The mounting assembly shall be slotted for 3/4" banding.

c. Construction. The mounting assembly shall be constructed of 0.1875" thick or thicker aluminum with 316 stainless steel hardware.

(1) The mounting assembly shall be powder coated for oxidation resistance.
Installation Kit

a. General. Provide an instal​lation kit equivalent to the Wavetronix Install Kit, for use while installing and configuring radar vehicle sensing devices (RVSDs) or continuous tracking advance detectors (CTADs), equivalent to the Wavetronix SmartSensor products, or in-cab​inet contact closure and communication connectivity devices (ICD) equivalent to the Wavetronix Click! products.

b. Product Description. The RVSD, CTAD or ICD shall be installed and configured using a manufacturer supplied in​stallation kit that includes the following elements: a handheld computer equivalent to the Socket Mobile SoMo 650, a serial to USB adapter equivalent to the Socket Serial USB to serial adapter, a Bluetooth to serial converter equivalent to the Click! 421, and pertinent documentation.
Fiberglass Pole Mounted Cabinet 

a. General. Provide and install a fiberglass traffic cabinet (FTC) equivalent to the Wavetronix Click! Fiberglass Cabinet.
b. Physical

(1) Physical dimensions: 10 in. x 8 in. x 6 in. (25.4 cm x 20.3 cm x 15.2 cm)

(2) Weight: 6 lbs. (2.7 kg)

(3) Ambient operating temperature: -40°F to 250°F (-40°C to 120°C)

(4) Inflammability rating: UL 94-5V

(5) 180° door opening

(6) Made of compression-molded fiberglass-reinforced poly​ester

(7) Chemical- and UV-resistant through use of SolarGuard™ technology

(8) Cable grips provide a water-tight and weatherproof entry for running cables into the cabinet

(9) Overhang cover on smooth-sided base

(10) Raised cover for additional depth

(11) Stainless steel latches, screws and full-length hinge

(12) Seamless polyurethane door gasket

(13) Two latches: hinged lock latch and hinged padlock latch

(14) Padlock latch for quick entry

(15) Integrated mounting flange

(16) Ships with backplate and mounting brackets

c. Mounting

(1) Shipped with mounting brackets attached.

(2) Supply the required Band-It mounting straps, hardware and accessories to mount the cabinet to the required location.

d. Connections

(1) Grounding post

(2) Optional installed cable grips provide weatherproof entry for cables.

e. Security

(1) Two latches: hinged lock latch or hinged padlock latch.

f. Testing

(1) Building materials tested by manufacturer

(2) NEMA 4X-tested for indoors and outdoors to provide a degree of protection against falling dirt, rain, sleet, snow, wind-blown dust, splashing water, hose-directed water, ice.
g. Warranty. The Fierglass Cabinet shall be warranted to be free from material and workmanship defects for a period of one year from date of shipment.
54602-111912

Delete 740-2.14 VEHICULAR SIGNAL HEADS and replace with the following:

740-2.14 VEHICULAR SIGNAL HEADS.  Provide Light Emitting Diode, (LED) Signal Heads that conform to the following publications:

(
Circular Indications:  Vehicle Traffic Control Signal Heads:  Light Emitting Diode (LED) circular Signal Supplement, 6/27/05 (ITE Publication ST-052).  This is hereafter referred to as "VTCSH-Circular-05".

(
Arrow Indications:  Vehicle Traffic Control Signal Heads:  Light Emitting Diode (LED) Vehicle Arrow Traffic Signal Supplement, 7/1/07 (ITE Publication ST-054).  This is hereafter referred to as "VTCSH-Arrow-07".

"The applicable ITE Specification", as used in this specification, means VTCSH-Circular-05 for circular LED indications and VTCSH-Arrow-07 for arrow LED indications.

1.
Signal Heads.

Use signal heads that:  are the adjustable, vertical type with the number and type of lights specified; provide a light indication in one direction only; are adjustable through 360 degrees about a vertical axis; and are mounted at the location and in the manner shown on the Plans.  Ensure that all vehicular signal heads at any one intersection are of the same make and type, except for programmed visibility signal heads.

Programmed Visibility Signal Heads.

(
Indications provide a nominal 12 inch diameter circular or arrow indication.  Meet the VTCSH requirements for color and arrow configuration.

(
Provide each section with a 1 inch cutaway visor.

(
Provide each signal section with an adjustable connection that permits incremental tilting from 0 to 10 degrees above or below the horizontal while maintaining a common vertical axis through couplers and mounting axis in 5 degree increments.

(
The signal must be mountable with ordinary tools and capable of being serviced without tools.  Preset the adjustment at 4 degrees below the horizontal.

(
The visibility of each signal face must be capable of adjustment or programming within the face.  When programmed, each signal face's indication must be visible only in those areas or lanes to be controlled.  During dusk and darkness, a faint glow to each side will be permissible.

(
Program the head as recommended by the manufacturer and as directed by the Engineer.

Provide a removable aluminum tunnel visor with an open slot at the bottom for each optical unit.

a.
LED Optical Units.  Use Led optical units and lenses meeting the requirement of the applicable ITE specification for all indications.  Also meet the following requirements:

(1)
Gaskets.  Use one-piece EPDM (ethylene propylene rubber) gaskets to seal LED modules.

(2)
Markings.  Provide LED Signal module with manufacturer applied markings listed in Section 3.6, Module Identification, of the applicable ITE Specification.  For circular indications marking shall include: "Manufactured in conformance with the ITE Vehicle Traffic Control Signal Heads:  LED Vehicle Circular Traffic Signal Supplement (June 27, 2005)."  For arrow indications marking shall include: "Manufactured in conformance with the ITE Vehicle Traffic Control Signal Heads:  LED Vehicle Arrow Traffic Signal Supplement (July 1, 2007)."

(3)
Compatibility.  Use LED signal modules that are operationally compatible with currently used controller assemblies (solid state load switches, flashers, and conflict monitors).

(4)
Testing Requirements.

(a)
All LEDs Functional.  LED modules with any non-functioning individual LEDs at the final inspection will be rejected.

(b)
Burn-in.  Manufacturer shall energize each new LED module for a minimum of 24 hours at operating voltage before shipment to ensure electronic component reliability.

(c)
Production Testing and Inspection.  Submit manufacturer's certification that all tests in Section 6.3 of the applicable ITE Specification have been successfully completed on each LED module to be used on the project.

(d)
Design Qualification and Quality Assurance Testing by an Independent Lab.  Have ETL/Intertek or other approved OSHA "Nationally Recognized Testing Laboratory" do the following:

i.
Perform an initial assessment of the manufacturer's factory, engineering and manufacturing systems, and procedures to confirm compliance with ISO 9000.

ii.
Perform initial Design Qualification Testing as specified in Section 6.4 of the applicable ITE specification.

iii.
Every 6 months, conduct a factory inspection and perform Quality Assurance Tests on two samples of each certified LED module in accordance with the following sections of the applicable ITE specification:

6.4.2 Conditioning

6.4.4.1 - 6.4.4.4 Luminous Intensity

6.4.4.6 Chromaticity

6.4.6.1 Current Consumption

6.4.6.6 Power Factor

6.4.6.7 Total Harmonic Distortion
iv.
Provide a certification label on each certified LED traffic signal module verifying the manufacturer's factory and modules passed the tests listed in i. through iv. above.

(5)
Warranty.  Provide written warranty by the signal module manufacturer that covers defects in materials, workmanship, and compliance with the applicable ITE specification for a period of 60 months after the manufacture date.  No new LED module will be accepted if its manufacture date is more than 12 months before the date of installation.  Begin warranty period for modules that replace failed modules on the date of installation.

The warranty shall require the manufacturer to replace LED modules that fail within the warranty period with new LED modules at no cost to the Department, and to cover the cost of shipping failed modules.  

The warranty does not include the cost of removing failed modules or reinstalling new modules.  

Warranty shall require the manufacturer to send the Department prepaid authorization to return the failed module and provide a toll free telephone number for notifying them when it becomes necessary to return failed LED modules.

The warranty shall require the manufacturer to deliver replacement LED modules within 5 working days of receiving failed modules to the location specified by the Department.

b.
Lens.  Use only clear lenses for all green signal modules.  Use lenses that meet the requirements of the applicable ITE Specification.

c.
Housing.

(1)
Use die cast aluminum, meeting ASTM B 85, for all parts of the housing, including the doors and end plates.  Ensure all parts are clean, smooth, and free from flaws, cracks, blow holes, or other imperfections.

(2)
Use a one-piece housing with integral top, bottom, sides, and with square doors, for each signal section.

(3)
Use stainless steel for all exposed bolts, screws, hinges, pins, and door-locking devices.  Use stainless steel or approved non-ferrous, corrosion-resistant material for all interior screws and fittings.

(4)
Provide an opening in the top and bottom of each housing to accommodate standard 1-1/2 inch pipe fittings and brackets.

(5)
Provide the top and bottom openings of each housing with integral serrated bosses that will provide positive positioning of the signal head in 5-degree increments to eliminate undesirable rotation or misalignment of the signal head as well as between sections.  Provide a total of 72 teeth in the serrated boss.  Ensure teeth are clean and sharp to provide positive position with the grooves of the mating section or framework.

(6)
Fasten individual signal sections together with a cadmium-plated tri-stud connector, lock washers, and nuts with access holes for the passage of electrical conductors form one section to another.

(7)
Provide 2 integral hinge lugs on the left side of each signal housing for mounting the door.

(8)
Provide 2 latches with stainless steel wing nut assemblies on the right side of each signal housing to engage the door latches.

(9)
Provide each signal housing door opening with a one-piece EPDM gasket around the periphery to provide a weather tight seal in a NEMA Type 3R enclosure.

(10)
Provide a round opening designed to accommodate any standard traffic signal lens in each signal housing door.

d.
Backplates.  Backplates shall not be louvered.  Install backplates around vehicular signal faces except post mounted flashers.  Furnish backplates constructed of 0.100 inch minimum thickness aluminum alloy sheet meeting ASTM B209, alloy 3003-H14.  For those backplates fabricated from 2 or more pieces of sheeting, furnish them fastened together with 3/16" aluminum rivets or bolts peened after assembly.

Furnish 3 inch wide backplates regardless of where the signals are installed, on mast arms, on top of posts, or on the sides of poles.

e.
Signal Mounting Hardware:  Furnish elevator plumbizers, elbow pipe fittings, and post top adapters (without a terminal compartment) with integral serrated contacts that feature 72 teeth.

Provide signal heads that will be mounted on mast arms or pipe tenons with ferrous or bronze elevator plumbizers.

For signal faces installed on the sides of poles, furnish signal frames that consist of watertight assemblies of 1 1/2 inch nominal diameter standard steel pipe, malleable iron or brass pipe fittings, and bronze terminal compartments.  The side of the terminal compartment opposite the door shall feature a saddle shape for wobble free mounting on round poles and include a cable guide and two holes for mounting the compartment.

Furnish vehicular signal frames with a horizontal dimension between the center of the terminal compartment and the axis of the adjacent signal face of 22 inches in side mounted frames and 11 inches in post top installations.

Post top adapters shall slip fit over 4 inch nominal standard pipe and feature two rows of three cadmium plated steel setscrews.  Furnish post top adapters with terminal compartments, except one way signal heads may be installed on adapters without a terminal compartment provided the adapters include offset openings.  Post top adapters without a terminal compartment or compartments - provide manufactured of bronze metal.

Furnish terminal compartments with a terminal block containing 12 poles, each with two screw type terminals.  Each terminal must accommodate at least three 14 AWG conductors.  Provide terminal compartments with a rain tight door that provide ready access to the terminal block.

For mounting each terminal compartment, furnish (2) 1/2" x 13 hot dip galvanized bolts that conform to ASTM A325 and (2) 1/2" hot dip galvanized washers that conform to ASTM F 436.

When replacing signal heads include all mounting hardware, backplates and visors.

f.
Finish. Factory finish housing, backplates and visors, each face, with a single coat of environmentally safe, ultraviolet-resistant, polyester powder coating that is applied electrostatically at 90kV and baked for 20 minutes at 400 degrees Fahrenheit per ASTM D-3359, ASTM D-3363, and ASTM D-522.  Coating to be a Dull Black finish meeting Federal Standard 595b-37038.

CR7401-110410
Replace Subsection 740-2.17 with the following:  
740-2.17 FLASHING BEACONS.  Furnish beacons that consist of one or more traffic signal sections meeting the requirements of Subsection 740-2.14 Vehicular Signal Heads. See the Plans for the number, size and color of the signal sections required for each beacon. 

Use the flasher in signal controller cabinets to energize beacons that flash continuously and are installed near traffic signals.  Otherwise, each flashing beacon controller assembly consists of the following 120 VAC equipment housed in a NEMA 3R enclosure:  a circuit breaker, a radio interference suppressor, a transient voltage suppressor, a NEMA Type 3 flasher, neutral and ground busses, and terminal blocks.  

Controller assemblies for school zone speed limit sign beacons shall also include a time switch and a second 120 VAC circuit breaker that protects a thermostat and heater.

The NEMA 3R enclosure shall feature a single shelf and a hinged door with a hasp and staple for sealing and locking the cabinet door.

The radio interference and transient voltage suppressors shall meet the requirements of Subsections 740-2.11.1.k.(3) and (4), respectively.

Use a solid state NEMA Type 3 flasher meeting the requirements of NEMA Standard TS 1-1989, Traffic Control Systems.

Use 20 ampere, 600 volt barrier type phenolic terminal blocks with plated brass screw type terminals and integral strips can be marked with a pen or pencil.

Furnish an RTC Manufacturing model AP41-L time switch complete with wiring harness, or an approved, calendar programmable, solid state time switch with liquid crystal display, keyboard, input/output port, and wiring harness.  The approved time switch shall:

1.
Operate on line voltages from 95 to 135 VAC, operate in temperatures from -22( F to 165( F, and include a capacitor that provides 48 hours of backup power to retain programming and time when the unit is disconnected from AC voltage.

2.
Include a backlit display and provide 2 lines of alphanumeric legend with 16 characters per line.  The display shall automatically prompt the operator while programming the device through the keyboard for ease of use.

3.
Include an input/output port and keyboard activated special functions that transfer the program to other units and download the program to a printer for a hard copy record of the program.

4.
Automatically compensate for changes in Daylight Savings Time and leap years and include a keyboard activated special function to quickly change the dates for the begin and end of Daylight Savings Time.

5.
Provide at least 10 basic plans for daily and/or weekly use and at least 200 program steps that are equally divided amongst the actual number of basic plans.  Each program step shall be assignable to a single day, weekend, weekday, or every day.  The time switch shall also include 20 plans that activate the basic plans to provide one year of time based control.  

6.
Include at least 4 single pole double throw, relay controlled outputs rated for 15 amperes of resistive load at 115 VAC.  Each pole shall be independently activated for steady on or momentary on and be manually switched on through the keyboard.

When a signal controller cabinet flasher is used to energize a beacon, furnish a two pole, fused block with built in fuse pullers to protect the flasher.  Furnish third party certified blocks that hold 13/32" x 1-1/2" midget ferrule fuses, are rated for 30 amperes, and feature tubular screw terminals that accommodate conductors to 8 AWG.  Furnish blocks with two fast acting, 3 ampere (BAF-3) fuses, and flat bases that can be directly mounted on a dead panel.

For Project Number 54602:

Replace Subsection 740-2.18 with the following:  
740-2.24 TRAFFIC SIGNAL COMMUNICATIONS SYSTEM. Furnish only fully functional new equipment of the brand name and type or approved equal. To be considered an approved equal, equipment must meet or exceed the listed specifications. The products listed in this subsection are subject to review and approval.

WIDE AREA NETWORK

The Contractor is to provide a private Wide Area Network (WAN) such as the ACS Metro Ethernet or MTA Metro Lite or approved equal. The network shall include installation of a capable system meeting the requirements specified herein, service SHALL NOT BE PAID FOR by the contractor only the installation to the signal cabinet is required. The system will support management of remote traffic signal networks in Anchorage, Palmer, Wasilla, Kenai, Soldotna and Homer with the possibility of additional locations being added later. The three years start when the WAN drops have been successfully activated.

a. General: 

1) System Hardware. The network shall provide a static IP address at each location and variable upload speeds as specified. If no upload speed is specified provide a minimum upload speed of 768 kbps. Each service location shall be remotely accessible via the WAN.

The system shall allow the owner “The Alaska Department of Transportation” to manage users and establish user groups with different access privileges.

The network shall be capable of prioritizing traffic controller data over all other data. The network shall be capable of providing access to the public internet at each location. The system is to provide image uploads to an internet accessible ftp site while keeping traffic controller data private and secure.

Equipment:

Provide each remote site with a hardened router with a minimum of 4 Ethernet ports leased from the WAN provider. Ports shall be programmed in descending order with port one being the highest priority and port 4 the lowest. Program the routers to support a VLAN on port 4 with this data being available on the public internet.

The system must be 100% compatible with the existing Ethernet equipment listed below;

· Econolite ASC3 Traffic Signal Controller

· EDI 1600LEip MMU

· Ruggedcom RX-1000 Router

· Cisco RVS4000 router

· Ruggedcom RS900 Series Ethernet Switches

· Actellis Series 600 Ethernet Switches

· MDS “Mercury” Ethernet Radios

2) Security:

The minimum upload speeds are provided in the WAN Architecture table below. The minimum download speed for every location shall equal or exceed the required upload speed.

3) Reliability:

The WAN provider shall certify the following system reliability parameters are typical; 

Service Availability: 99.95% 

Performance: Delay = 60ms

Terrestrial Packet Delivery: 99.5%

4) Speeds:

The minimum upload speeds are provided in the WAN Architecture table below. The minimum download speed for every location listed is 2Mbps.

5) Network Architecture:


The network shall support point-to-point and point-to-multipoint network architectures.

6) Standards Supported: 

The network shall support Ethernet 802.3, 802.1p, 802.1q and QinQ standards.

7) Interfaces Supported:

The network shall support the following interfaces; 10Base T, 100Base TX, Full and Half Duplex.

8) Enhanced Services:

The network shall provide managed network services and performance reporting. The network shall include web hosting services for both internet and intranet including domain name registration and 100Gb storage allocation. The network shall support ftp hosting utilizing the same 100Gb storage allotment as web hosting.

9) Locations:

Provide the locations with WAN drops as indicated in the plans as a VPN drop.

10) Training:

None required.

11) Payment:

The WAN network provider shall accept a single payment for the term of the two year service agreement. Payment shall be made by the Contractor to the WAN service provider for all three years of service within 30 days of acceptance of the network
Ethernet Radio

Furnish GE/MDS Mercury 900 radio, or an approved equal with the following specifications;
	1. General Specifications


	Technology 
	802.16d-2004, WiMAX 

	Modulation 
	OFDM with FEC and configurable ARQ 

	Frame Duration 
	5 ms, 8 ms, 10 ms, 20 ms 

	Duplex Method 
	TDD with GPS synchronization, fixed or dynamic duty cycle 

	Output Impedance 
	50 Ohms 

	Available Configurations 
	Single box Access Point, single box Remote 

	
	

	Frequency 
	902-928 MHz 

	Channel Size 
	1.75, 3.5 MHz 

	Carrier Power 
	1 W 

	
	

	Ethernet Speed/Connection
	10/100BaseT, RJ-45 

	Serial 
	1,200 – 115,200 bps, COM1 RS-232, DB-9F 

	Antennas 
	TX/RX - TNC connectors, GPS - Female SMA connector , RX diversity antenna (Mercury 900 only) 

	LEDs 
	PWR, LAN, COM1, GPS, LINK 

	
	

	
	

	PROTOCOLS
	

	Ethernet 
	IEEE 802.3, Spanning Tree (Bridging),, VLAN, IGMP 

	TCP/IP 
	DHCP, ICMP, UDP, TCP, ARP, Multicast, SNTP, TFTP 

	Serial 
	Active Modbus TCP and transparent TCP server, TCP client, Modbus TCP, Modbus RTU, UDP Unicast, UDP Multicast, BSAP and DNP3 

	
	

	SECURITY
	

	Encryption 
	AES-128 w. auto key rotation 

	Authentication 
	802.1x, RADIUS, EAP/TLS, PKI, PAP, CHAP 

	Management 
	SSL, SSH, HTTPS 

	
	

	MANAGEMENT
	HTTP, HTTPS, TELNET, SSH, SSL, local console, SNMPv1/v2/v3, MIB-II, Enterprise MIB, MDS NETview MS™ compatible 

	
	

	OPERATING RANGE
	

	Temperature 
	-30°C to 70°C (-22°F to 158°F) 

	Humidity 
	95% at 60°C (104°F) non-condensing 

	
	

	PHYSICAL
	

	Case 
	Die Cast Aluminum 

	Dimensions 
	2.25 H x 7.875 W x 4.875 D in. maximum

	Weight 
	2.2 lb. maximum

	Mounting options 
	Flat surface mount brackets, DIN rail, 19” rack tray 

	
	

	APPROVALS
	FCC Part 15.247 (Mercury 900), CSA Class 1 Div. 2 (UL 508, UL 1604), IC (Mercury 900)

	
	

	ELECTRICAL
	

	Input Voltage 
	10-30 Vdc 


ANTENNAS & CABLE

OMNI Antenna: Furnish Andrew Decibel model DB589-Y, OMNI antenna or approved equal meeting the following requirements:

1.
Frequency Range: 890 - 960 MHz

2.
Gain: 9 dB gain

3.
Impedance: 50 Ohms

4.
Polarization: Vertical

5.
Vertical Beam Width: 9 degrees

6.
Height: 110 inches minimum

7.
Weight: 12 pounds maximum

8.
Maximum Input Power: 250 Watts

9.
Lightening Protection: Included

10.
Wind Loading: 125 mph Minimum

11.
Construction: White fiberglass

YAGI Antenna: Furnish PCTEL Bluewave YAGI antenna model BMYD890K or approved equal meeting or exceeding the following requirements:

1.
Frequency Range: 890 - 960 MHz

2.
Bandwidth VSWR: <1.5:1 

3.
Gain: 10 dB minimum

4.
Impedance: 50 Ohms

5.
Beamwidth: 56-degress Horizontal, 46-degrees Vertical

6.
Front to Back Ratio: >20 dB minimum

7.
Elements: 7 minimum

8.
Power Rating: 200 Watts

9.
Lightening Protection: Included

10.
Wind Loading: 125 mph

11.
Construction: 6061-T6 anodized aluminum

Antenna Cable for 900 MHz antenna: Furnish coaxial antenna cable Andrew LDF4-50A or approved equal meeting or exceeding the following requirements:

1.
Jacket Material: PE

2.
Dielectric Material Foam PE

3.
Inner Conductor Material: Copper-clad aluminum wire

4.
Jacket Color: Black

5.
Outer Conductor Material: Corrugated copper

6.
Nominal Diameter: 0.5"

7.
Cable Weight: 0.15 lb/ft

8.
Diameter Over Dielectric: 0.510

9.
Diameter Over Jacket: 0.630"

10.
Inner Conductor OD: 0.190"

11.
Outer Conductor OD: 0.550"

12.
Cable Impedance: 50 ohm +/- 1 ohm

13.
Capacitance: 23 pF/ft

14.
DC Resistance, Inner Conductor: 1.480 ohms/kft

15.
DC Resistance, Outer Conductor: 0.580 ohms/kft

16.
DC Test Voltage: 4000 V

17.
Inductance: 0.058 uH/ft

18.
Insulation Resistance: 100000 MOhm

19.
Jacket Spark Test Voltage (rms): 8000 V

20.
Operating Frequency Band: 1-8800 MHz

21.
Peak Power: 40.0 kW

22.
Pulse Reflection: 0.5%

23.
Velocity 88%

24.
Operating Temperature: -67 to +185 degrees Fahrenheit

25.
Attenuation at 450 MHz: 1.447 dB/100 ft

26.
Average Power at 450 MHz: 1.61 kW

27.
Bending Moment: 2.8 ft lb

28.
Flat Plate Crush Strength: 110.0 lb/in

29.
Minimum Bend Radius, Multiple Bends: 5.00"

30.
Minimum Bend Radius, Single Bend: 2.00"

31.
Number of Bends, Minimum: 15

32.
Number of Bends, Typical: 50

33.
Tensile Strength: 250 lb

ETHERNET SWITCH

1.
SWITCH

Furnish the number and type RuggedCom RS930L Ethernet Switch or an approved equal meeting or exceeding the following specifications.

a.
Requirements

	(1) Power Supply
	

	Power Consumption
	 10W Max

	24VDC
	 10-36VDC, 0.4A

	8VDC
	 36-72VDC, 0.2A

	HI Voltage AC/DC
	 88-300VDC, 85-264VAC, 0.1A

	
	

	(2) Critical Alarm Relay
	

	Form-C failsafe contact relay
	 1A@30VDC

	
	

	(3) Physical
	

	Height
	 7.4” / 18.8cm

	Width
	 2.6” / 6.6cm

	Depth
	 5.0” / 12.7cm

	Weight
	 2.7lbs / 1.22kg

	Ingress Protection
	 IP40 (1mm objects)

	Enclosure
	 20 AWG galvanized steel enclosure

	Mounting
	 DIN rail or panel mounted

	
	

	(4) Switch Properties
	

	Switching method
	 Store & Forward

	Switching latency
	 8 us (100Mbps)

	Switching bandwidth
	 1.8Gbps

	MAC address table size
	 16kbytes

	Priority Queues
	4

	Frame buffer memory
	 1 Mbit

	Simultaneous VLANs
	255

	VLAN ID Range
	 1 to 4094

	IGMP and static multicast groups
	256

	Port rate limiting
	 128kbps, 256, 512, 4, 8Mbps

	No head of line blocking
	

	
	

	(5) Approvals
	

	ISO
	 Designed and manufactured using a ISO9001:2000 certified quality program

	CE Marking
	

	Emissions
	 FCC Part 15 (Class A), EN55022 (CISPR22 Class A)

	Safety
	 cCSAus (Compliant with CSA C22.2 No. 60950, UL 60950, EN60950)

	Laser Eye Safety (FDA/CDRH)
	 Complies with 21 CFR, Chapter1, Subchapter J.

	Hazardous Locations
	 Class 1, Division 2

	
	

	(6) EMI Immunity and Environmental Compliance
	IEC 61000-6-2 Industrial (Generic)

	
	IEC 61800-3 Industrial (Variable Speed Drive Systems)

	
	IEC 61850-3 Electric Utility Substations

	
	IEEE 1613 Electric Utility Substations

	
	NEMA TS 2 Traffic Control Equipment

	
	

	(7) Network Management
	HTTP graphical web-based, SSL (128-bit encryption)

	
	SNMP v1, v2c, v3 (56-bit encryption)

	
	Telnet, VT100, SSH/SFTP (128-bit encryption)

	
	Command Line Interface (CLI)

	
	RSA Key Management (1024 bit key)

	
	Authentication and Accounting - TACACS+ (encrypted),

	
	RADIUS client, PPP

	
	

	(8) Warranty
	

	5 Years-Applicable to design or manufacturing related product defects.

	
	

	(9) IEEE Compliance
	802.3-10BaseT

	
	802.3u-100BaseTX, 100BaseFX

	
	802.3x-Flow Control

	
	802.3z-1000BaseLX

	
	802.3ab-1000BaseTX

	
	802.3ad-Link Aggregation

	
	802.1D-MAC Bridges

	
	802.1D-Spanning Tree Protocol

	
	802.1p-Class of Service

	
	802.1Q-VLAN Tagging

	
	802.1D-2004 -Rapid Spanning Tree Protocol

	
	802.1x-Port Based Network Access Control

	
	802.1Q-2005 (formerly 802.1s) MSTP

	
	

	(10) IETF RFC Compliance
	RFC768-UDP

	
	RFC783-TFTP

	
	RFC791-IP

	
	RFC792-ICMP

	
	RFC793-TCP

	
	RFC826-ARP

	
	RFC854-Telnet

	
	RFC894-IP over Ethernet

	
	RFC1112-IGMP v1

	
	RFC1519-CIDR

	
	RFC1541-DHCP (client)

	
	RFC2030-SNTP

	
	RFC2068-HTTP

	
	RFC2236-IGMP v2

	
	RFC2284-EAP

	
	RFC2475-Differentiated Services

	
	RFC2865-RADIUS

	
	RFC3414-SNMPv3-USM

	
	RFC3415-SNMPv3-VACM

	
	

	(11) IETF SNMP MIBS
	RFC1493-BRIDGE-MIB

	
	RFC1907-SNMPv2-MIB

	
	RFC2012-TCP-MIB

	
	RFC2013-UDP-MIB

	
	RFC2578-SNMPv2-SMI

	
	RFC2579-SNMPv2-TC

	
	RFC2819-RMON-MIB

	
	RFC2863-IF-MIB

	
	draft-ietf-bridge-rstpmib-03-BRIDGE-MIB

	
	draft-ietf-bridge-bridgemib-smiv2-03-RSTP-MIB


5.8GHz Broadband Wireless Ethernet Radio

The 5GHz Broadband Wireless Ethernet Radios shall be the Intuicom Nitro58™ Wireless Solutions or or approved equal meeting the following minimum specifications:

1. Comply with FCC part 15 and IC RSS-210 rules/regulations.

2. Support and provide the following wireless protocols.

a. IEEE 802.11a (OFDM)

b. IEEE 802.11n (MIMO 2x2:2, OFDM)

c. Proprietary Wireless Protocol

3. Shall be available in the following wireless hardware configurations:

a. 108Mbps – Integrated Panel Antenna or Stand Alone Radio

b. 216Mbps – Stand Alone (Dual) Radio 

c. 432Mbps - Access Point Cluster (Quad) Radio

d. 300Mbps – 802.11n Integrated Panel Antenna

4. All Radios shall contain embedded GPS for automatic Geo-location of fixed or mobile wireless locations.
5. Integrated Panel Antennas must contain an external status panel which combines Received Signal Strength Indicators (RSSI), Power Indicator, and a Reset Button.
6. Radios include Adaptive Modulation, Dynamic Frequency Selection, Automatic Transmit Power Control – RF link is monitored to automatically adjust the data rate to optimize the maximum link performance.

7. Any Radio shall be configurable as an Access Point, Remote, Repeater and Mesh Node.

8. The manufacturer and/or supplier of the Radio will be located in the North America with performance testing over the Radio’s operating temperatures of -40° to +85 C.  Shall be IP67 and NEMA exceeding environmental specifications.

DETAILED REQUIREMENTS

1. Operating Frequency:

a. 5.150 – 5.825 GHz

2. Ethernet:

a. Auto-sensing 10/100/1000BASE-T Ethernet

3. Electrical:

a. Gigabit PoE Compliant (IEEE 802.3af/at)

4. Receiver Sensitivity:

a. -74 to -94dBm

5. Peek Transmit Power:

a. 802.11a (Up to 28dBm)

b. 802.11n (Up to 27dBm, +/- 2dBm)

6. Channel Width:

a. 5, 10, 20, 40 MHz 

7. Typical Range:

a. 20+ miles-LOS

8. Supported Network Topologies:

a. Point to Point

b. Point to Multipoint

c. Mesh

9. Wireless Security Options:
a. 802.11i WPA/WPA2 (PSK, EAP), AES-CCM, TKIP, 802. 1X, RSN.
b. Radius Authentication 
c. MAC Access Control List
d. User Login Controls 
10. Support the minimum IEEE Networking Features:

a. 802.11e
(WMM & QoS)

b. 802.11h
(DFS & TPC)

c. 802.1d
(Ethernet Bridging)

d. 802.1p
(Traffic Prioritization)

e. 802.1q
(VLAN)

f. 802.1w
(Rapid Spanning Tree)

g. 802.3ac
(802.1q & 802p support)

h. 802.3ad
(Link Aggregation)

i. 802.3x
(Full Duplex and Flow Control)

11. Minimum Wireless Software Features:
a. Automatic Geolocation of embedded GPS radios
b. Icon roll over feature displays latitude and longitude coordinates of radios

c. Customizable Menu Interface
d. Automatically discover, organize, configure radios in network tree
e. Provide a “Drag and Drop” radio configuration tool 

f. A color coded display of network-wide wireless diagnostics illustrated on map

i. Data Rate, RSSI, Client Connection Quality

g. Provide Wireless Alert Reporting

i. A unique slider control allowing users to adjust upper and lower alert limits
h. Network Management Capabilities
i. Firewall, ARP/Bridge Tables, Spanning Tree, Data Throughput

ii. IP Discovery, IP/Subnet Configuration, IP Conflict Tool

iii. Ping Watchdog

i. Real-time wireless diagnostic tools
i. Bandwidth Test Tool, RSSI and CCQ 
ii. Spectrum Analysis with AP Scan Tool
iii. Audio Antenna Aiming Tool 
j. Advanced User Control
i. Terminal Window, Telnet, SSH2

ii. Dynamic Routing (BGP+, OSPFv3 and RIP protocols)

iii. Sniffer and Fetch tools

iv. IPV6 support

v. DNS 
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740-2.24 VARIABLE MESSAGE SIGNS (VMS). Furnish a VCalm VMS Traffic calming sign meeting or exceeding the following specifications, including stated appendences and options as stated in the plans, or approved equal meeting the following requirements:

1. Physical Specifications

a. Alpha-Numeric Characters (Sign Letters & Numbers)

(1) Consistent with guidelines under MUTCD Section 2B.13, the alpha-numeric characters of the sign shall be yellow (amber) legend on a black background, or inverse.

b. Sign shall contain 3,288 yellow/amber (592 nm), AlInGaP LEDs for optimum visibility.

1) Nominal dimensions of alpha characters shall be two rows at 6”(h) x 4”(w). Number of characters (letters) per row <6.

2) Total alpha display area shall consist of 540 pixels, 30 pixels wide x 18 pixels high.

3) The numeric characters (numbers) of the sign shall be minimum 16”(h) x 9"(w).

4) Average LED life shall be 100,000 hours of continuous operation, or >10 years.

5) Numeric digit display range = 0 to 99 MPH, with two numerals from zero to nine.

6) Standard Messages to read; “SPEED LIMIT”, “YOUR SPEED”, and “SLOW DOWN”.

7) Sign shall be user-programmable to display a variety of custom messages.

c. Overall sign dimensions are 45”(h) x 28.5”(w) x 4.5”(d).

2. Power

a. Voltages: 120 VAC, 240 VAC, and 12 or 24 VDC; Solar Power with battery storage as an option.

b. In case of Power Outage (Blackout), no words or numerals shall be displayed on the sign in order to reduce driver confusion and potential liability to the owner.

c. Amps: .3-1.2 amps @ 120 VAC (.144 kw/hr), .15-.525 amps @ 240 VAC (.126 kw/hr), .6 amps @ 12 VDC & .3 amps @ 24 VDC (.024 kw/hr), depending upon mode used, volume of speeding drivers, dimming settings, and total hours operated per day.

d. 25-150 Watts depending upon mode used, volume of speeding drivers, dimming settings, and total hours operated per day.

e. Solar controller shall be equipped with Solar Panel Theft Detection Alarm.

3. Radar

a. Low Power – (K-Band).

b. Part 15 Certified.

c. Operating license not required.

4. Weight 

a. 48 lbs. (some options may increase the weight)

5. Construction

a. Housing –Heavy duty (.090 Gauge) continuous formed aluminum  

b. Door/Lens – 3/8” Poly Carbonate.

6. Paint

a. Standard color “Glossy Black”

b. All paint finishes are powder-coat.

7. Controller Functions

a. On board real time clock with built in daylight savings.

1) Clock shall have a battery backup with a three-year shelf-life capacity.

b. Controller shall be made using Surface-Mount Technology (SMT).

c. Controller/software shall allow radar to operate independently from the display so that the radar can be turned “on” while the display is blank or “off”.

d. Controller shall have 3 programmable thresholds to trigger 3 independent messages.

1) Threshold: triggers a message and is time-of-day programmable with up to 6 different daily settings (example: sign is blank until vehicle exceeds XXmph (threshold) and the sign displays “YOUR SPEED XX” (modes 4-8))

2) Max Speed: triggers a flashing message and contact closure and is time-of-day programmable with up to 6 different daily settings. (example: sign displays “YOUR SPEED XX” until a vehicle exceeds XXmph (Max Speed) and it will begin to flash “YOUR SPEED XX” (mode 7))

3) Max2 Display Speed: User-programmable, global (not time-of-day programmable) triggering a third (or 4th message depending on mode used) also triggering a contact closure. (example: sign flashes “YOUR SPEED XX” until vehicle exceeds XXmph (Max2) and the sign will display “FINE $376” and simulate a photograph using a flashing white strobe on the auxiliary contact closure related to the Max2)

e. Conditional or Variable “Speed Limit” (VSL): The sign shall be able to function as a Conditional or Variable Speed Limit (VSL) sign with user-selectable Speed Limits for up to six (6) different programmable times of day for each day of the week and 25 specific days of the year.

f. Dimming

1) Automatic dimming (requires optional photo diode). Dimming shall be linear over a range from 5 to 99 where 5 = 5% of full bright and 99 = maximum brightness.

2) Time-of-Day Dimming: Up to six (6) daily dimming levels can be programmed

3) Automatic, linear dimming shall be available via multiple, on-board photo diodes. Two dimming levels (“Day” and “Night”) shall be user-selectable from 5 to 99.

g. Traffic Data Acquisition (TDAS):

1) Collection of both the fastest (peak) and slowest (low) speed for every vehicle detected in the radar zone each with its own timestamp (with seconds) to allow calculation of acceleration, deceleration and no change in speed for each vehicle.

2) Can be enabled or disabled

3) Stored to SD card and can be physically removed or retrieved via serial, WIFI (optional), or IP modem (optional).

4) Data is stored in a compressed format that allows more than 80 years of individual vehicle data to be stored on a single 2gb SD card.

h. Sign status logs

1) At a user-definable time interval, the sign will timestamp and log circuit voltage, amps, and ambient light reading (if sign is equipped with optional photo diodes)

2) The sign will log and timestamp power failures.

3) The sign will log and timestamp when specific contact closures are modified.

8. Software Functions

a. Compatibility: Windows 98, 2000, XP, Vista, Mac OSX, Linux, web-enabled cell phones.

b. Data collection

1) Collected automatically via remote IP modem (optional)

2) Uploaded manually using data collected from sign.  Data files can be uploaded one by one, or can be uploaded together as a single *.zip file.

c. Data Analysis

1) Raw Data: (selectable by date/time range)

a) Speed Modification: Peak and low speed for each vehicle are compared to assess acceleration, deceleration, or no change in speed.

b) Data separation: vehicle counts are stored separately by speed limit and operational mode so percentiles can be calculated individually by speed limit.

2) Data Calculation: (selectable by date/time range)

a) Histogram: histogram graph showing volume of vehicles (peak and low) for each individual speed allowing visual representation of all percentiles.

b) Incremental Analysis: For each adjustable mph increment of vehicles exceeding the speed limit, % and number of vehicles that slowed down is displayed.  Increments with a low volume of vehicles.

3) Automated Summaries: Modem-equipped signs can have automatic statistical summaries sent via email at a user-definable interval (daily, weekly, monthly, etc.) on specific days at specific times.

d. Programming

1) Visual TOD settings:

a) Automatic day grouping

b) Drag/drop editable on/off times, threshold, and speed limit settings.

c) Simulation: Simulate the sign’s behavior at any given time with any vehicle speed.

e. Remote Programmable: online server contacts sign and updates configuration settings remotely via IP modem (optional).

9. Communications

a. RS-232  hardwire, SD card, wireless modem, and wireless WIFI using a PC or Pocket PC.

b. The communications port shall allow uploading and downloading of traffic data, sign logs, firmware updates, and configurations. 

c. An “SD” (Secure Digital) Card port shall be provided as a standard feature to facilitate sign programming and traffic data downloads.

d. Wireless, Web-based Modem: 

1) Modem shall be FCC Compliant 

a) FCC Part 15, subpart B

b) FCC Part 90, subpart S

2) Class 1, Div. II

10. Auxiliary Contacts

a. Sign shall provide up to eight (8) contact closures to interface with external accessories and devices such as:

1) Flashing beacons for school zones, crosswalks, etc.

2) Photo-enforcement and surveillance camera

3) Strobe light for simulated or actual photo-enforcement

4) Worker alert horn or siren to alert workers when a speeding vehicle is approaching 

5) Automatic Flagger Assistance Devices (AFADs)

6) Loop detection

7) Temperature sensor

b. Each contact shall be rated for up to 3Amps

11. Solar Assisted Battery Power 

a. Solar powered sign shall be capable of fully autonomous operation 24 hours per day, 365 days per year;

b. Solar Panel shall be 85 Watt, 12 VDC

c. Batteries (2) shall be Valve-Regulated, Absorbed Glass Mat Technology 12 VDC and 79 Ah

d. Charging Control System shall be a solar industry standard item with temperature compensating charging voltage;

e. Battery Enclosure.

1) The cabinet shell shall be powder coat painted;

2) The cabinet shall be vandal and tamper resistant (this includes assembly hardware);

3) The cabinet shall be 16”(h) x 37”(w) x 8.25”(d);

4) The cabinet shall house the batteries, solar controller and lightning protection device. 

12. Strobe

a. 3 white LED
b. Black Base
c. Flash on vehicle detection exceeding user definable speed.
13. Cellular Antenna
a. Low Profile 

b. 824-896 MHz

c. 0.5” bolt on Mounting

14. Surge Suppressor
a. 120 Volt

b. Heavy Duty

15. Wireless Service 

a. Sign manufacture shall provide 3 years of Wireless Modem Service for a CDMA Modem.
16. Mounting

a. Provide and mount the VMS assembly, battery enclosure and solar panel with side mounted brackets and hardware as specified by the manufacture. 
17. Sign Management Software

a. The manufacture shall provide a software suite with the following  features:  

1) A web program that shows latest sign configurations.

2) A map interface that shows all the signs relative to each other.

3) An intuitive, “drag and drop” style programming method.

4) A single database with the ability to generate reports within specified date ranges.

5) The ability to show information graphically through percentile and time of day graphs.

6) Automated data summaries with 10mph incremental analysis.

7) Configuration Simulator to show the sign’s setup and demonstrate its functionality.

8) Maintain a running log of failures, sign function, and events to enable up to date reposts on sign health and solar status.

9) Send critical messages to the sign to display warnings and emergencies and other important information.

18. Standard Warranty: One Year Parts from date of purchase.
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