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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


.

Replace Subsection 740-2.09 with the following:

740-2.09 CONTROLLER ASSEMBLIES. Provide solid state, traffic controller assemblies having level 2 conformance to NEMA Standard Publication TS 2-2003 V02.06, Traffic Controller Assemblies with NTCIP Requirements as defined in NTCIP1202.  Traffic Controller Assemblies must meet or exceed the Environmental Requirements of Section 2 of the NEMA TS2-2003 V02.06 document. The Original Equipment Manufacturer (OEM) and its manufacturing and testing facilities shall be ISO 9001:2000 certified for processes involving the Traffic Controller Assemblies.

Use traffic control equipment that is compatible with the existing traffic signal monitoring system.  Compatibility must be 100% at the cabinet level to include inputs, outputs, telemetry protocol, and block upload and download of RAM data.

The existing traffic signal monitoring system includes the following equipment:

(1)
Econolite ASC/2M-1000 Master Controller

(2)
Aries Zone Manager (version 3.31) by Econolite

In addition, features of the existing local controllers and controller modules must be functionally duplicated to meet or exceed the performance of the existing equipment.

The existing local controller cabinets at other intersections include the following equipment:

(1)
Econolite ASC/3-2100

(
Use LED indicators for all electronic devices covered under Subsections 740-2.09 through 740-2.13.

Replace Subsection 740-2.10 with the following:
740-2.10 CONTROLLER UNIT. 

Actuated Controller Unit (CU).

Provide solid state, Type A2N Actuated Controller Units (CU) meeting the requirements of Section 3 of the NEMA Standard Publication TS 2-2003 V02.06, Traffic Controller Assemblies with NTCIP Requirements.

(
The CU must meet the referenced National Transportation Communications for ITS Protocol (NTCIP) and comply with publication TS 3.2 the Simple Transportation Management Framework, and shall meet the requirements for Conformance Level 2

(
The software shall comply with NEMA TS 3.3, the Class B Profile, and shall include both an EIA/TIA 232-E and an FSK modem interface for NTCIP based communications.

(
The CU shall implement conformance groups and optional object groups as defined in NEMA TS 3.4 and TS 3.5 for A2N level 2.

(
Provide controllers with display heaters or enhancements to improve viewing in temperatures below 0 (F.

(
Provide controllers having an interface compatible with SYNCRO-7 traffic modeling software.

Furnish Econolite ASC/3-2100 controller unit or approved equal also meeting the following requirements:

HARDWARE

1.
Enclosure

a.
Compact the controller to fit in limited cabinet space.  It shall rest on a shelf that is not more than 7" deep.  External dimensions no larger than 10 1/4" x 15 1/4" x 9" (H x W x D).

b.
Construct the enclosure of aluminum and finish with an attractive and durable protective coating.  Permanently display model, serial number, and program information on the top surface.

2.
Electronics

a.
Modular electronics with vertical circuit boards.  Horizontal circuit cards are not acceptable.

b.
Use a microprocessor for timing and control functions.  Verify continuing operation of the microprocessor by an independent monitor circuit that is set an output and indicate an error message if a pulse is not received from the microprocessor within a defined period.

c.
In the interest of reliability, do not use sockets for any electronic device.  Devices must be directly solder to the printed circuit board.  Use surface mount parts for the majority of the electronic components in the controller.

d.
Use a built -in, high -efficiency switching power supply to generate required internal voltages as well as 24 VDC for external use.  Regulate voltages and monitor with control signals.  Mount the fuses on the front of the controller for 120 VAC input and 24 VDC output.

e.
Derive timing of the controller from the 120 VAC power line.

f.
Store user -programmed settings and intersection configuration data in Flash Memory. Memory requiring an energy storage device (battery or capacitor) to maintain user data is not acceptable.  To facilitate the transfer of user programmed data from one controller to another, a data transfer module (data key) using a separate serial flash memory device is an option.  This data transfer module shall be easily removable and directly accessible from the front of the controller.  The controller will not require this module to be present for proper operation.

g.
Store controller software in Flash Memory devices.  The controller software shall be easily updated without the removal of any memory device from the controller.  The use of removable PROMS or EPROMS from the controller is not acceptable.  Option to update software on the controller using a Windows based computer.  Allow updating the controller software via a serial or Ethernet port from the front of the controller. Updating the controller software shall require the intersection to be in flash for no more than ten seconds using Ethernet file transfer.

h.
Printed circuit boards shall meet the requirements of the NEMA Standard plus the following requirements to enhance reliability:

(1)
Plated -through holes and exposed circuit traces with solder.

(2)
Solder mask material covering both sides of the printed circuit board.

(3)
Clearly marked circuit reference designation for components and the polarity of capacitors and diodes adjacent to the component.  Designated pin 1 for integrated circuit packages on both sides of printed circuit boards.

(4)
Printed circuit board assemblies, except power supplies, coated with a clear moisture -proof and fungus -proof sealant.

3.
Front Panel

a.
Front of the controller consisting of a panel for the display, keyboard, and connectors for necessary user connections.  Maintenance of the electronic circuits and option installation will be possible by opening the front panel only.

b.
Required 16-line by 40-character/line alphanumeric liquid crystal display (LCD) to show program, and status information with the display area nominal measurements of 2 1/2" x 4 1/2" (H x W), or larger.  Provide, for ease of viewing, backlighting by light emitting diodes and multiple levels of contrast adjustment.  Adjustable display contrast with front panel mounted push buttons.  The use of user potentiometers for display contrast will not be acceptable.

c.
Clearly labeled front -panel operator inputs and environmentally sealed electrometric keys.  Including a 10 digit numeric keypad, nine function keys, an oversize ENTER key, and an oversize four arrow cursor control key.

d.
Required nine function keys, clearly labeled, and providing the following operation:

MAIN MENU - Pressing the Main Menu key displays the main menu.

SUBMENU - Pressing the Sub Menu key from a data screen displays the current submenu.

NEXT DATA - Pressing the Next Data key searches for the first non -zero data field, thus allowing rapid search for valid entries.

NEXT SCREEN - Pressing the Next Screen key l displays the next screen, thus allowing rapid advancement from screen to screen.

HELP - Pressing the Help key at a data entry field displays a help screen about that field. 

STATUS DISPLAY - Pressing the Status Display key presents the intersection status display.

NEXT PAGE - Pressing the Next Page key advances to the previous or next group of data entry screens in a submenu.

BACKLIGHT - Pressing up and down arrow -shaped keys adjusts the backlighting of the LCD display screen for brighter or dimmer contrast.

SPECIAL FUNCTION - Pressing the special function key places Pedestrian Calls while viewing the main status display, lock access to controller data until supervisor or data change access codes are entered, and enter hexadecimal values

CLEAR - Pressing the clear key aborts a data entry and restores the current value.

4.
Data Key

a.
A data key available for use as a database storage device (backup) or as a database transfer module capable of storing a minimum 256KB of data.

b.
The data key hot swappable, to be inserted and removed without powering down the controller.

c.
The data key capable of storing the entire controller database and shall retain the information without use of battery or capacitor backup.

d.
This key not required by the controller to be present during normal operation. 2.5. Connectors

e.
Accessible interface connectors from the front of the controller.  Controller models able to accommodate different versions, as follows:

(1)
EMA TS2 Type 1

(2)
NEMA TS2 Type 2

(3)
NEMA TS1

f.
Connectors and signals compatible with the Econolite Model ASC/2, ASC/2S & ASC -8000 25 pin telemetry port and D connector.

g.
Capable of assigning special applications of input or output function to any input or output pin respectively on the interface connectors, with the exception of Flashing Monitor, Controller Voltage Monitor, AC+, AC -, Chassis Ground, 24 VDC, Logic Ground and TS2 Mode bits.

5.
Serviceability

a.
Electronic modules including the power supply easily removable from the front of the controller using a screwdriver as the only tool.  Plug in connector for power and signal connections to the circuit boards.

b.
Allow the removal and replacement of any circuit boards without unplugging or removing other circuit boards, except for the power supply.  No more than two boards attached together to form a circuit assembly.

c.
Designed for one side of any circuit board to be accessible for troubleshooting and testing while the controller is still in operation and accomplished without the use of extender cards or card pullers.

DISPLAY

1.
Dynamic Displays

a.
Provide dynamic displays listed below to show the operational status of the controller and offering additional displays for programming.  Possible to place vehicle, pedestrian, and preemption calls from the keyboard while displaying status information.

b.
Intersection status displaying a summary of ring, phase, coordination, preemption and time-based control status.

c.
Controller status display indicating current interval, pedestrian, density, maximum, and maximum extension timing by phase and ring.  Display the status of vehicle and pedestrian signal outputs in combination with vehicle and pedestrian calls.

d.
Coordinator status display indicating the command source, current coordination pattern information, local and system cycle count, commanded/actual offset, offset correction, time based control status, hold, force off, vehicle permissive, split count down, split extension, offset from ring 1 and green band indications.

e.
Preemptor status display indicating priority (railroad, fire, emergency) preemptors and bus preemptors with calls, preemptor active, inhibit, and delay status.  When a preemptor is active, the display also indicates preemptor interval, timing, duration, and hold status.  A portion of the display indicating the controller status during preemption including current status, interval, and timing by phase and ring and the status of vehicle and pedestrian signals for each phase.

f.
Time base status display indicating the current time and date, the current day and week program, the active program step for both coordination pattern and time of day functions, the start time of the next program step, and the highest step used.  Also displays the programmed selections of the active coordination pattern and time of day pattern.

g.
Communications status displays for Port 1 (SDLC), Port 2 (terminal) Port 3, Ethernet, and NTCIP.

h.
Port 1 (SDLC) status display indicating the frame responses from the MMU, the terminal and facilities BIUs and the detector BIUs.

i.
Ports 2 and 3 status display indicating the interconnect format, transmit, valid data, data error, carrier detect and the last valid command.

j.
An Ethernet status display indicating the line speed, the line status, the total number of transmit and receive counts and transmit and receive error counts.

k.
An NTCIP status display indicating the total number of SNMP and STMP transmit and receive counts.

l.
A detector status display indicating activity for up to 64 detectors.  The display shows the detector calls as processed by the controller.

m.
Flash/malfunction management unit (MMU) status display indicating flash status plus MMU channel, conflict, and monitoring function status.  A separate display indicating the results of the controller’s comparison of its MMU programming to the programming in the controller.

n.
An input and output status display indicating the activity of the logic level inputs and outputs to the controller.

2.
Programming Displays

a.
Programming displays in the form of menus to aid the operator in entering data from the front -panel keyboard.

b.
A main menu allowing the user to select a major function of the controller.  A submenu shall then be displayed to allow the user to select a sub -function within the major function. A four arrow cursor key allows the user to scroll through programmed data.

c.
English language and traffic engineering terminology used throughout to facilitate programming.  The display organization allows traffic personnel to program the controller without using reference cards or manuals.  Data entry and data screens shall be in logical order.

d.
Programming entries consisting of alpha -numerical values, YES/NO and ON/OFF entries.  During program entry, new data is displayed as it is entered. Validated and stored entries only when the consistency check is preformed for entries that are constrained by other programmed data or when the ENTER or cursor key is pressed when they are not.

e.
An example of constrained data is the sequence of the phases within a ring.  Checked with the phase compatibility, phases in the ring and start phases among others.

f.
An example of non-constrained data is the vehicular extension time entry.

g.
The keyboard entry software shall include context sensitive help screens.  Help information accessed by placing the cursor on the data entry in question then pressing the HELP key.  Help screens provided for keyboard entered data and shall include at a minimum range, description, and functional operation information for the data entry.

PROGRAMMING

1.
Programming Methods

a.
Methods listed below shall be available for controller configuration and timing entries. The manufacturer shall be able to provide as off the shelf items firmware and software required to affect the listed methods and to implement network operation with system masters and host PC's.

(1)
Manual data entry from the front panel keyboard

(2)
Downloading from telemetry from a system master connected to a host PC in a closed loop system.

(3)
Downloading from a portable PC -compatible computer via an Ethernet or serial cable.

(4)
Transfer from one controller to another using the Ethernet port on each controller.

(5)
Transfer from one controller to another, or restoring for a back up copy, using a data transfer module (data key).

2.
Programming Security

a.
A minimum of three access levels available to provide programming security.

(1)
The highest or supervisor level shall have access to programming entries including setting access codes.

(2)
The second or data change level shall have access to programming entries except access codes.

(3)
The third or data display level shall only have access to displayed data.  No access code shall be required to display data.

b.
User selectable, four digit access codes provided for the supervisor and data change access levels.  Access codes shall initially be set to provide unrestricted access.

c.
If there has been no keyboard activity the controller shall automatically logoff the user after 30 minutes. 

3.
Programming Utility Functions

a.
A copy function shall permit copying timing data from one phase to another.  It shall also permit copying timing plan from one timing plan to another, one detector plan and detector options plan to another, coordination pattern data from one pattern to another and one sequence to another.  This feature will facilitate data entry when programming any two or more phases with the same timing values, or detectors with the same programming, and/or two or more coordination patterns with the same pattern data.

b.
The controller unit shall contain a backup data base with user specified values stored in nonvolatile memory.  A copy function shall permit transferring the backup database to the active database.

c.
A memory clear function shall permit the user to clear data entries for the following controller functions, either individually or all at once:

(1)
Configuration

(2)
Controller

(3)
Coordinator

(4)
Preemptor

(5)
Time base

(6)
Detectors

(7)
Logic Processor

d.
A sign on message shall allow the user to view the controller software version number. This message shall be displayed upon power up until a key is depressed.  It shall also be possible to display the sign on message by keyboard selection.  The sign on display shall allow a user defined message of up to two lines with 38 characters per line.

e.
The controller shall have the capability to output a memory image of the user programmed settings and intersection configuration data in binary format.  This shall allow transferring the memory image data to a data key.

4.   Programming Functionality Requirements

a.
Dual Entry

1) When crossing a barrier convert all phases with delay timer active to calls. This must be done before the phase next decision to avoid skipping phases.

b.   Red Lock

1)   Modify or allow the LOCK IN = Red feature to exclude the Red Clr interval.

c.   MX TM

1)   Provide a variable amount of time (0 to 25.5s) that the input must remain inactive before the MS TM is reset. 

d.   Detector Switching and Vehicle Ext. Timers

1)   Switch the phase 1 passage timer along with the switched call.

ACTUATED CONTROL FUNCTIONS

The controller shall provide actuated control functions and operations required by the NEMA TS2 Standard.  In addition, it shall provide the features described in the following paragraphs.

1.
Phase Sequence

a.
The phase sequence of the controller shall be programmable in any combination of sixteen phases, eight concurrent groups and four timing rings.

b.
Phase sequence information shall be changeable from the keyboard and stored in EEPROM data memory.

c.
The standard phase sequence of the controller shall also be capable of being altered by coordination, time of day or external alternate sequence command.  The alternate sequence commands shall allow reversing the normal phase sequence of each phase pair as shown below:

Command A - reverses phases 1 and 2

Command B - reverse s phases 3 and 4

Command C - reverses phases 5 and 6

Command D - reverses phases 7 and 8

Command E - reverses phases 9 and 10

Command F - reverses phases 11 and 12

d.
The operator shall be able to select from a library of standard sequences.  As a minimum, the following shall be provided:

(1)
Standard NTCIP sequence

(2)
Two through eight phase controller

(3)
Sixteen phase quad left turn controller

(4)
Four single ring 4 phase controllers

(5)
Dual TS2 eight phase quad controllers

(6)
TXDOT three phase diamond controller

(7)
TXDOT four phase diamond controller

e.
An exclusive pedestrian clearance movement provided that will time and display the pedestrian indications with the vehicle movements remaining in all red.
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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 764 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 764 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.

	Inputs and Outputs Specifications
	Detail:

	Analog Video Output(s)
	BNC x1, composite video 1.0 Vp-p, 75Ω

	 
	 

	Optics/Lens Specifications
	Detail:

	Aperture
	F1.4 (wide), F3.0 (tele)

	Camera Imager
	1/4 type CCD imager (Exwave HAD Technology)

	Compression Rate
	MPEG-4/JPEG (selectable)

	Frame Rate
	"JPEG: 30 fps (320 x 240), 18 fps (640 x 480) MPEG-4: 30 fps (320 x 240), 15 fps (640 x 480)"

	Iris
	Auto/Manual (F1.4 to close)

	Lens Type
	Auto-focus 18x optical zoom lens

	Pixels
	768 x 494

	Zoom
	18x optical zoom (216x with digital zoom)

	 
	 

	Weights and Measurements Specifications
	Detail:

	Dimensions (Approx.)
	5 5/8 x8 1/8 x 5 7/8 inches

	Weight (Approx.)
	2lb-14oz

	 
	 

	Optional Features:
	Description:

	UNIORL7T2
	Outdoor Vandal Resistant Housing with H/B, Pendant Mount for

SNC-RH124, RS44N, RS46N, RX-series, and RZ25N, Clear 

Lower Dome

	Compact Flash (CF) Type Card
	8Mb Included

	 Three Year Warranty
	Included


8. Autoscope Video Monitors

a. General

1) Furnish self standing color video monitors designed for integration with the Autoscope video detection system.
2) The monitors shall feature:
· 8-inch screen measured diagonally.
· 4:3 aspect ratio.
· 800X600 pixel resolution.
· 500:1 contrast ratio.
· Interchangeable 12DC/120VAC power source.
· 50,000 hours minimum MTBF.
· Two BNC video input/outputs.
Replace Subsection 740-2.14 with the following:
740-2.24 TRAFFIC SIGNAL COMMUNICATIONS SYSTEM. Furnish only fully functioning new equipment of the brand and type listed 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 if they are included on the Materials Certification List (MCL)..

VIRTUAL PRIVATE NETWORK. 

The Contractor is to provide a Virtual Private Network (VPN) such as the ACS Metro Ethernet or MTA Metro Lite or approved equal. The network shall include engineering, programming, installation, setup, operation and maintenance of the network for the period of three years. The system will support management of remote traffic signal networks in Anchorage, Palmer, Wasilla, Kenai, Soldotna, Homer and Kodiak with the possibility of additional locations being added later. The three years starts when all of the VPN drops have been successfully activated.

j. 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 site shall be remotely accessible via VPN.

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 video uploads to the public internet while keeping traffic controller data private.

Equipment:

Provide each remote site with a hardened router with a minimum of 4 Ethernet ports leased from Telco. 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 Switch

· Actellis 688 Switch

· MDS “Mercury” Ethernet Radios

2) Security:

The system is to be secure with packets isolated and protected from the public internet through a combination of firewalls and virtual private network. Each location shall feature access to the public internet with said access isolated through a VLAN. Provide the network with content filtering capability for all data from the public internet as determined by the user.

3) Reliability:

Guarantee the following system reliability parameters; 

Service Availability: 99.95% certified by the utility.

Performance: Delay = 60ms

Terrestrial Packet Delivery: 99.5%

4) Speeds:

The minimum speed provided shall be 768kbps with speeds up to GigE supported.

5) Network Architecture

e. WAN

The router shall include the following WAN Option:

· Built-in DSL Modem

f. Ethernet

The router shall include the following Ethernet Option:

· 4 Ethernet ports 10/100BaseTX

g. Protocols

The router shall include the following protocols...

1) WAN

· Frame Relay RFC 1490 or RFC 1294

· PPP RFC 1661, 1332, 1321, 1334, PAP, CHAP Authentication

· PPPoE over DSL

· GOOSE messaging support

2) IP

· Routing

· VRRP, OSPF, BGP, RIP, DHCP Agent (Option 82 Capable)

· Traffic prioritization, NTP Server, IP Multicast Routing

h. Relay Support

The router shall include the following Frame Relay Support...

1) ISO and ITU compliant, network certified.

2) ANSI T1.617 Annex D, Q.933 or LMI Local Signaling

i. Management Tools

The router shall be capable of the following management tools...

· Web-based, SSH, CLI management interfaces

· SNMP v2/v3

· Remote Syslog

· Rich set of diagnostics with logging and alarms

· Loopback diagnostic tests

· Raw and interpreted real time line traces

j. Power Supply

The router shall be capable of the following power supply options...

· Fully integrated power supplies (no external adaptors)

· Input voltage range of 10-59VDC, 88-300VDC, and 85-264VAC for worldwide operability

1. Optional dual redundant, parallel load-sharing power supplies for increased network availability

· Can be powered from different sources for redundancy

· CSA/UL 60950 safety approved to +85°C

k. Remote Function Call

The router shall comply to the following IETF RFC’s...

· RFC791-IP

· RFC792-ICMP

· RFC793-TCP

· RFC783-TFTP

· RFC826-ARP

· RFC768-UDP

· RFC854-Telnet

· RFC1490-Frame Relay

· RFC1294-Frame Relay

· RFC1661-PPP

· RFC1332-PPP (IPCP)

· RFC1321-PPP (MD5)

· RFC1334-PPP Authentication

· RFC1519-CIDR

· RFC1541-DHCP (client)

· RFC1305-NTP

· RFC2068-HTTP

· RFC2338-VRRP

· RFC2475-Differentiated Services

ETHERNET NETWORK ANALZER

1.
General Requirements 

Furnish a Fluke ES2-LAN-SX Etherscope Model ES2-Pro-SXI-LRACK or an approved equal meeting or exceeding the following specifications.

a.
The network analyzer shall be a portable, battery-operated instrument with capabilities to analyze and troubleshoot network problems in IEEE 802.3 Local Area Networks (LAN) and 802.11a/b/g wireless LANs (WLAN).  It shall assist in troubleshooting and documenting network problems.  It shall enable performance testing of Ethernet links.

2.
Lan analysis
a.
The network analyzer shall be capable of real-time monitoring, discovery, and analysis of shared and switched 10Base-t, 100Base-Tx, 1000BASE-T and 1000BASE-X Ethernet networks. The analyzer shall have the following capabilities.

1)
Twisted pair cable verification providing cable length and impedance information.

2)
Signal verification providing link signal information including actual and advertised speed and duplex, signal levels, link partner signaling and auto-negotiation signals.

a)
It shall also solicit for 802.3af Power over Ethernet (PoE) and measure DC voltage on each pin.

3)
Local statistics pertaining to the collision domain of which the analyzer is a member.  Local statistics shall include the following capabilities.

a)
Protocol statistics identifying the top network services, applications and devices discovered on the local network segment and providing a breakout by percent of bandwidth utilization of all packets.

b)
Top devices that are the highest consumers of bandwidth on the local network segment.

c)
VLAN statistics identifying the VLAN traffic on the port on which the analyzer is connected.

4)
Broadcast domain device discovery.  The analyzer shall perform active SNMP discovery for all network devices.  The devices shall be categorized by type (i.e. router, switch, server, printer, SNMP agent).

a)
The user shall be able to configure the analyzer with the SNMP community strings being used on the network.

b)
If the analyzer cannot automatically discover a device, the user shall be able to enter a device manually.

5)
Broadcast domain network discovery.  The analyzer shall discover networks by IP subnet and NetBIOS domain.

6)
Broadcast domain VLAN discovery. The analyzer shall identify VLAN membership configurations and interface status.

7)
Nearest switch test to find the switch that is closest to the port to which the analyzer is connected.

8)
Switch scan test to continuously monitor the nearest switch plus a second user-selected switch. The number of active ports shall be displayed.  Statistics by slot/port shall be presented. Statistics include utilization, packets, octets and errors.

c.  The tester shall have one button marked “Reverse” for measuring the reverse polarity peak and average voltage.

d.
The tester shall be able to detect a short circuit.

e.
Accuracy of measurements of the average DC voltage shall be +(0.5% x reading + 0.1V)

f.
Accuracy of measurements of the peak voltage shall be +(0.5% x reading + 0.1V)

g.
The average DC voltage shall be displayed with 0.1V resolution.

h.
The peak DC voltage shall be displayed with 1.0V resolution.

6.
Buttons


a.
The tester shall have a separage ON button marked “ON” and a separage OFF button marked “OFF”.


b.
The tester shall automatically turn the power off when not used for more than 30 seconds.

GROUND RESISTANCE TESTER

1.
General Requirements

a.
Furnish a “Clamp-On” Ground Resistance Tester equivalent in capability to the AEMC Model 3731.

2.
Design


a.
The tester shall be designed to measure electrical ground rod and grid resistance.

b.
The tester shall be designed to test multi-grounded systems without disconnection the ground rod under test.

c.
The tester shall be designed to test resistance and continuity of grounding loops around pads and buildings.

d.
The tester shall be designed to measure leakage current flowing to ground or circulating in ground systems.

e.
The tester shall be capable of field surveys and retrieve and analyze reading at a later time.

f.
Be designed for use on cell towers and telecommunications sites.

3.
Features 

a.
Clamp-on operation with no leads.


b.
No auxiliary rods or spacing requirements.


c.
Direct reading of grounds resistance from 0.01 Ohm to 1200 Ohm.


d.
Direct reading of continuity and ground loop resistance.


e.
Direct reading of ground leakage or phase current from 1mA to 30A rms


f.
Minimum of 1.25-inch jaws.


g.
Auto-off for power management.


h.
Alarm function with adjustable set point and buzzer for quick field checks.


i.
A water resistant shock-proof carrying case.

51865-121310

***Added***

SERIAL DEVICE SERVER

1. SERIAL TO ETHERNET DEVICE

Furnish a RuggedCom RMC30 Serial-to-Ethernet server or approved equal meeting or exceeding the following specifications.

a.

Requirements

The Serial-to-Ethernet 2-port server shall be industrially hardened, and specifically designed to operate in electrically harsh and climatically demanding environments. 

b.

Field Hardened


The Serial-to-Ethernet server shall be contained in a compact, galvanized steel enclosure that allows either DIN or panel mounting for efficient use of cabinet space. It shall have an integrated power supply with a wide range of voltages for worldwide operability. It shall have an operating temperature range of -40 to +850C (-40 to +1850F) without the use of internal cooling fans allows it to be placed in almost any location. The Serial-to-Ethernet server shall be suited for traffic control systems.

c.
Connectivity

The Serial-to-Ethernet server shall include the following connections:

· 1-RS232 and 1-RS422/485 port

· 1-10BaseTX

· Fully compliant EIA/TIA RS485 and RS232 ports

· Built-In optional RS485 Termination

d.
Serial Encapsulation

The Serial-to-Ethernet server shall meet and/or exceed the following Serial Encapsulation requirements.

· Transmit serial data over an IP network

· Support for Modbus TCP, DNP 3, TIN serial protocols

· Support baud rates up to 230 kbps

· Shall have point to point and multi-point modes

· Shall convert Modbus RTU to Modbus TCP

· Support multiple Modbus masters

· Shall use ‘Serial IP’ port redirection software to support PC applications statistics and built-in ‘sniffer’ for troubleshooting.

e. 
Power Supply


The Serial-to-Ethernet server shall be capable of the following power supply options:

· Fully integrated power supplies

· Input voltages of 24VDC, 48VDC, HI=(88-300VDC or 85-264VAC) for worldwide operability.

· Screw down terminal blocks

· CSA/UL 60950 safety approved to +850
f.
Ruggedized Features


The Serial-to-Ethernet server shall meet or exceed the following ruggedized features:

· Exceeds IEC 61850-3 requirements for electric power substations
· Exceeds IEC 61000-6-2 for industrial environments
· Exceeds NEMA TS 2 requirements for traffic control equipment.
· Meets IEEE 1613 requirements for electric power substations 3kV (RMS) Isolated serial ports.
g.
Management Tools


The Serial-to-Ethernet server shall be capable of the following management tools:

· Web-based, Telnet, CLI management interfaces.

· SNMP v1/v2/v3 with traps (56-bit encryption).

· Rich set of diagnostics with logging and alarms.

· Ethernet and Serial LED indicators aid in field troubleshooting.

· Flash memory for easy upgrades.

· System watchdog with automatic rest.

· Built in real time clock and SNTP time synchronization.
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	Inputs and Outputs Specifications
	Detail:

	Analog Video Output(s)
	BNC x1, composite video 1.0 Vp-p, 75Ω

	 
	 

	Optics/Lens Specifications
	Detail:

	Aperture
	F1.4 (wide), F3.0 (tele)

	Camera Imager
	1/4 type CCD imager (Exwave HAD Technology)

	Compression Rate
	MPEG-4/JPEG (selectable)

	Frame Rate
	"JPEG: 30 fps (320 x 240), 18 fps (640 x 480) MPEG-4: 30 fps (320 x 240), 15 fps (640 x 480)"

	Iris
	Auto/Manual (F1.4 to close)

	Lens Type
	Auto-focus 18x optical zoom lens

	Pixels
	768 x 494

	Zoom
	18x optical zoom (216x with digital zoom)

	 
	 

	Weights and Measurements Specifications
	Detail:

	Dimensions (Approx.)
	5 5/8 x8 1/8 x 5 7/8 inches

	Weight (Approx.)
	2lb-14oz

	 
	 

	Optional Features:
	Description:

	UNIORL7T2
	Outdoor Vandal Resistant Housing with H/B, Pendant Mount for

SNC-RH124, RS44N, RS46N, RX-series, and RZ25N, Clear 

Lower Dome

	Compact Flash (CF) Type Card
	8Mb Included

	 Three Year Warranty
	Included


9. Autoscope Video Monitors

b. General

3) Furnish self standing color video monitors designed for integration with the Autoscope video detection system.
4) The monitors shall feature:
· 8-inch screen measured diagonally.
· 4:3 aspect ratio.
· 800X600 pixel resolution.
· 500:1 contrast ratio.
· Interchangeable 12DC/120VAC power source.
· 50,000 hours minimum MTBF.
· Two BNC video input/outputs.
Replace Subsection 740-2.14 with the following:
740-2.24 TRAFFIC SIGNAL COMMUNICATIONS SYSTEM. Furnish only fully functioning new equipment of the brand and type listed 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 if they are included on the Materials Certification List (MCL).

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 engineering, programming, installation, setup, operation and maintenance of the network for the period of three years. The system will support management of remote traffic signal networks in Anchorage, Palmer, Wasilla, Kenai, Soldotna and Homer ***Deleted*** with the possibility of additional locations being added later. The three years start when all of the WAN drops have been successfully activated.

a. General: 

6) 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

7) 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.

8) Reliability:

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

Service Availability: 99.95% ***Deleted***
Performance: Delay = 60ms

Terrestrial Packet Delivery: 99.5%

9) Speeds:

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

10) Network Architecture:

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

11) Standards Supported: 

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

12) Interfaces Supported:

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

13) 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.

14) Locations:

Provide the following locations with WAN drops as indicated. 

[image: image1.emf]Service Location (Drop) Nearest City Lat* Long* Upload Speed Type Existing Tel Drop

Kenai Peninsula to Anchorage Connection 8Meg

Sterling Hwy. @ Lake St. Homer 59d38'32.65"N 151d31'27.49"W 768Kbps Cabinet N

ADOT TMC -  Soldotna Soldotna 60d27'08.07"N 151d06'00.50"W 2Mbps TMC N

Sterling Hwy. @ Kenai Spur Soldotna 60d29'11.17"N 151d03'28.03"W 4Mbps Cabinet N

Kenai Spur @ Bridge Access Kenai 60d33'28.72"N 151d14'30.21"W 2Mbps Cabinet N

Anchorage to MOA TMC Connection 15Meg

ADOT - Anchorage Anchorage 61d10'38.41"N 149d57'42.13"W 15Mbps TMC N

MOA Anchorage 61d10'41.86"N 149d48'37.42"W 15Mbps TMC Y

MatSu Valley to Anchorage Connection 15Meg

Knik Goose Bay @ Vine Wasilla 61d31'56.52"N 149d36'07.01"W 2Mbps Cabinet Y

ADOT - Wasilla** Wasilla 61d34'36.71"N 149d24'56.97"W 2Mbps TMC N

Parks Hwy @ PW Hwy. Wasilla 61d34'38.34"N 149d24'36.93"W 4Mbps Cabinet Y

PW Hwy. @ Seward Meridian Wasilla 61d35'07.67"N 149d21'37.63"W 2Mbps Cabinet Y

ADOT - Palmer Palmer 61d35'09.79"N 149d07'14.32"W 2Mbps TMC N

Pw Hwy. @ Trunk Palmer 61d35'57.28"N 149d14'36.94"W 2Mbps Cabinet N

Glenn @ Dogwood Palmer 61d36'07.18"N 149d07'19.17"W 2Mbps Cabinet Y

* Lat/Long from Google Earth

** Location may change to old Image Audio Bldg. on Seward Meridian Pkwy.

WAN Architecture


15) Training:

The WAN network provider shall provide 4-hours of training on the operation of the router provided and 4-hours of training on web and ftp site hosting.

16) Payment:

The WAN network provider shall accept a single payment for the term of the three 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.

SERIAL/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 
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	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: 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 of RuggedCom 900 series 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
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