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Use when applicable.

Do not pay for this equipment with State/Federal Gas Tax funds (See the Traffic Manual).  When required, add a bid item and a pay clause in SSP 86‑790 to cover this equipment in order to bill the local agency.

10‑3.__  EMERGENCY VEHICLE DETECTOR SYSTEM

Each traffic signal shall have an emergency vehicle detector system which shall conform to the details shown on the plans and these special provisions.

2

GENERAL

Each emergency vehicle detector system shall consist of an optical emitter assembly or assemblies located on the appropriate vehicle and an optical detector/discriminator assembly or assemblies located at the traffic signal. 

3

Emitter assemblies are not required for this project except units for testing purposes to demonstrate that the systems perform as specified.  Tests shall be conducted in the presence of the Engineer as described below under "System Operation" during the signal test period.  The Engineer shall be given a minimum of 2 working days notice prior to performing the tests.

4

Each system shall permit detection of 2 classes of authorized vehicles.  Class I (mass transit) vehicles shall be detected at ranges of up to 300 m {1,000 feet} from the optical detector.  Class II (emergency) vehicles shall be detected at ranges up to 550 m {1,800 feet} from the optical detector.

5

Class I signals (those emitted by Class I vehicles) shall be distinguished from Class II signals (those emitted by Class II vehicles) on the basis of the modulation frequency of the light from the respective emitter.  The modulation frequency for Class I signal emitters shall be 9.639 Hz ± 0.110 Hz.  The modulation frequency for Class II signal emitters shall be 14.035 Hz ± 0.250 Hz.

6

A system shall establish a priority of Class II vehicle signals over Class I vehicle signals and shall conform to the requirements in Section 25352 of the California Vehicle Code.

7. Use when emitters are required.

EMITTER ASSEMBLY

Each emitter assembly, provided for testing purposes, shall consist of an emitter unit, an emitter control unit, and connecting cables.

8

General
Each emitter assembly, including lamp, shall operate over an ambient temperature range of ‑34°C to 60°C at both modulation frequencies and operate continuously at the higher frequency for a minimum of 3,000 hours at 25°C ambient before failure of the lamp or  other components.

9

Each emitter unit shall be controlled by a single, maintained-contact switch on the respective emitter control unit.  The switch shall be located to be readily accessible to the vehicle driver.  The control unit shall contain a pilot light to indicate that the emitter power circuit is energized and shall generate only one modulating code, either that for Class I vehicles or that for Class II vehicles.

10

Functional

Each emitter unit shall transmit optical energy in one direction only.

11

The signal from each Class I signal emitter unit shall be detectable at a distance of 300 m {1,000 feet} when used with a standard optical detection/discriminator assembly and filter to eliminate visible light.  Visible light shall be considered eliminated when the output of the emitter unit with the filter is less than an average of 0.0003-candela per energy pulse in the wavelength range of 380 nm to 750 nm when measured at a distance of 3 m {10 feet}.  A Certificate of Compliance, conforming to the requirements in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be submitted to the Engineer with each Class I emitter unit.

12

The signal from each Class II signal emitter unit shall be detectable at a distance of 550 m {1,800 feet} when used with a standard optical detection/discriminator assembly.

13

The standard optical detection/discriminator assembly to be used in making the range tests shall be available from the manufacturer of the system.  A certified performance report shall be furnished with each assembly.

14

Electrical

Each emitter assembly shall provide full light output with input voltages of between 12.5 V (dc) and 17.5 V (dc).  An emitter assembly shall not be damaged by input voltages up to 7.5 V (dc) above supply voltage.  The emitter assembly shall not generate voltage transients, on the input supply, which exceed the supply voltage by more than 4 volts.

15

Each emitter assembly shall consume not more than 100 W at 17.5 V (dc) and shall have a power input circuit breaker rated at 10 A to 12 A, 12 V (dc).

16

The design and circuitry of each emitter shall permit its use on vehicles with either negative or positive ground without disassembling or rewiring of the unit.

17

Mechanical

Each emitter unit shall be housed in a weatherproof corrosion-resistant housing.  The housing shall be provided with facilities to permit mounting on various types of vehicles and shall have provision for aligning the emitter unit properly and for locking the emitter unit into this alignment.

18

Each emitter control unit shall be provided with hardware to permit the unit to be mounted in or on an emergency vehicle or mass transit vehicle.  Where required for certain emergency vehicles, the emitter control unit and exposed controls shall be weatherproof.

19

OPTICAL DETECTION/DISCRIMINATOR ASSEMBLY

20

General

Each optical detection/discriminator assembly shall consist of one or more optical detectors, connecting cable and a discriminator module.

21

Each assembly, when used with standard emitters, shall have a range of at least 300 m {1,000 feet} for Class I signals and 550 m {1,800 feet} for Class II signals.  Standard emitters for both classes of signals shall be available from the manufacturer of the system.  Range measurements shall be taken with all range adjustments on the discriminator module set to "maximum".

22

Optical Detector

Each optical detector shall be a waterproof unit capable of receiving optical energy from two separately aimable directions.  The horizontal angle between the 2 directions shall be variable from 180 degrees to 5 degrees.

23

The reception angle for each photocell assembly shall be a maximum of 8 degrees in all directions about the aiming axis of the assembly.  Measurements of reception angle will be taken at a range of 300 m {1,000 feet} for a Type I emitter and at a range of 550 m {1,800 feet} for a Type II emitter.

24

Internal circuitry shall be solid state and electrical power shall be provided by the associated discriminator module.

25

Each optical detector shall be contained in a housing, which shall include 2 rotatable photocell assemblies, an electronic assembly and a base.  The base shall have an opening to permit mounting on a mast arm or a vertical pipe nipple, or suspension from a span wire.  The mounting opening shall have female threads for Size 21 {3/4 inch} conduit.  A cable entrance shall be provided which shall have male threads and gasketing to permit a waterproof cable connection.  Each detector shall have mass of less than 1.1 kg {2.5 pounds} and shall present a maximum wind load area of 230 cm2 {36 square inches}  The housing shall be provided with weep holes to permit drainage of condensed moisture.

26

Each optical detector shall be installed, wired and aimed as specified by the manufacturer.

27

Cable

Optical detector cable (EV-C) shall meet the requirements of IPCEA‑S‑61-402/NEMA WC 5, Section 7.4, 600-V (ac) control cable, 75°C, Type B, and the following:

A.
The cable shall contain 3 conductors, each of which shall be No. 20 (7 x 28) stranded, tinned copper with low-density polyethylene insulation.  Minimum average insulation thickness shall be 0.63‑mm {25 mils}.  Insulation of individual conductors shall be color coded:  1‑yellow, 1‑blue, 1‑orange.

B.
The shield shall be either tinned copper braid or aluminized polyester film with a nominal 20 percent overlap.  Where film is used, a No. 20 (7 x 28) stranded, tinned, bare drain wire shall be placed between the insulated conductors and the shield and in contact with the conductive surface of the shield.

C.
The jacket shall be black polyvinyl chloride with minimum ratings of 600 V (ac) and 80°C and a minimum average thickness of 1.1 mm {43 mils}.  The jacket shall be marked as required by IPCEA/NEMA.

D.
The finished outside diameter of the cable shall not exceed 8.9 mm {0.35‑inch}.

E.
The capacitance, as measured between any conductor and the other conductors and the shield, shall not exceed 157 pf per meter {48 pf per foot} at 1000 Hz.

F.
The cable run between each detector and the controller cabinet shall be continuous without splices or shall be spliced only as directed by the detector manufacturer.

28

Discriminator Module

Each discriminator module shall be designed to be compatible and usable with a Model 170 controller unit and to be mounted in the input file of a Model 332 or Model 336 controller cabinet, and shall conform to the requirements of Chapter I of the State of California, Department of Transportation, "Traffic Signal Control Equipment Specifications."

29

Each discriminator module shall be capable of operating two channels, each of which shall provide an independent output for each separate input.

30

Each discriminator module, when used with its associated detectors, shall perform the following:

A.
Receive Class I signals at a range of up to 300 m {1,000 feet} and Class II signals at a range of up to 550 m {1,800 feet}.

B.
Decode the signals, on the basis of frequency, at 9.639 Hz ± 0.119 Hz for Class I signals and 14.035 Hz ± 0.255 Hz for Class II signals.

C.
Establish the validity of received signals on the basis of frequency and length of time received.  A signal shall be considered valid only when received for more than 0.50–second.  No combination of Class I signals shall be recognized as a Class II signal regardless of the number of signals being received, up to a maximum of 10 signals.  Once a valid signal has been recognized, the effect shall be held by the module in the event of temporary loss of the signal for a period adjustable from 4.5 seconds to 11 seconds in at least 2 steps at 5 seconds ± 0.5 second and 10 seconds ± 0.5 second.

D.
Provide an output for each channel that will result in a "low" or grounded condition of the appropriate input of a Model 170 controller unit.  For Class I signals the output shall be a 6.25 Hz ± 0.1 percent, rectangular waveform with a 50 percent duty cycle.  For Class II signals the output shall be steady.
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Each discriminator module shall receive electric power from the controller cabinet at either 24 V (dc) or 120 V (ac).

32

Each channel together with the channel's associated detectors shall draw not more than 100 mA at 24 V (dc) or more than 100 mA at 120 V (ac).  Electric power, one detector input for each channel and one output for each channel shall terminate at the printed circuit board edge connector pins listed below:

BOARD EDGE CONNECTOR PIN ASSIGNMENT

A
DC ground



B
+24 V (dc)
P
(NC)

C
(NC)



D
Detector input, Channel A
R
(NC)

E
+24V (dc) to detectors
S
(NC)

F
Channel A output (C)
T
(NC)



U
(NC)

H
Channel A output (E)
V
(NC)

J
Detector input, Channel B
W
Channel B Output (C)

K
DC Ground to detectors
X
Channel B Output (E)

L
Chassis ground
Y
(NC)

M
AC-
Z
(NC)

N
AC+



(C) Collector, Slotted for Keying

(E) Emitter, Slotted for Keying

(NC) Not connected, cannot be used by manufacturer for any purpose.
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Two auxiliary inputs for each channel shall enter each module through the front panel connector.  Pin assignment for the connector shall be as follows:

A.
Auxiliary detector 1 input, Channel A

B.
Auxiliary detector 2 input, Channel A

C
Auxiliary detector 1 input, Channel B

D.
Auxiliary detector 2 input, Channel B

34

Each channel output shall be an optically isolated NPN open collector transistor capable of sinking 50 mA at 30 V (ac) and shall be compatible with the Model 170 controller unit inputs.

35

Each discriminator module shall be provided with means of preventing transients received by the detector from affecting the Model 170 controller assembly.

36

Each discriminator module shall have a single connector board and shall occupy one slot width of the input file.  The front panel of each module shall have a handle to facilitate withdrawal and the following controls and indicators for each channel:

A.
Three separate range adjustments each for both Class I and Class II signals.

B.
A 3-position, center-off, momentary contact switch, one position (down) labeled for test operation of Class I signals, and one position (up) labeled for test operation of Class II signals.

C.
A "signal" indication and a "call" indication each for Class I and for Class II signals.  The "signal" indication denotes that a signal above the threshold level has been received.  A "call" indication denotes that a steady, validly coded signal has been received.  These 2 indications may be accomplished with a single indication lamp; "signal" being denoted by a flashing indication and "call" with a steady indication.

 37

In addition, the front panel shall be provided with a single circular, bayonet-captured, multi-pin connector for 2 auxiliary detector inputs for each channel.  Connector shall be a mechanical configuration conforming to the requirements in Military Specification MIL‑C-26482 with 10‑4 insert arrangement, such as Burndy Trim Trio Bantamate Series, consisting of the following:

A.
Wall mounting receptacle, G0B10-4PNE with SM20M-1S6 gold plated pins.

B.
Plug, G6L10-4SNE with SC20M-1S6 gold plated sockets, cable clamp and strain relief that shall provide for a right angle turn within 65 mm {2 1/2 inches} maximum from the front panel surface of the discriminator module.

38

Cabinet Wiring

The Model 332 cabinet has provisions for connections between the optical detectors, the discriminator module and the Model 170 controller unit.

39

Wiring for a Model 332 cabinet shall conform to the following:

A.
Slots 12 and 13 of input file "J" have each been wired to accept a 2‑channel module.

B.
Field wiring for the primary detectors, except 24-V (dc) power, shall terminate on either terminal board TB‑9 in the controller cabinet or on the rear of input file "J," depending on cabinet configuration.  Where TB‑9 is used, position assignments shall be as follows:

Position
Assignment

4
Channel A detector input, 1st module (Slot J-12)

5
Channel B detector input, 1st module (Slot J-12)

7
Channel A detector input, 2nd module (Slot J-13)

8
Channel B detector input, 2nd module (Slot J-13)

40

The 24‑V (dc) cabinet power will be available at Position 1 of terminal board TB‑1 in the controller cabinet.

41

Field wiring for the auxiliary detectors shall terminate on terminal board TB‑O in the controller cabinet.  Position assignments are as follows:

FOR MODULE 1 (J-12)
FOR MODULE 2 (J-13)

Position
Assignment
Position
Assignment

1
+24V (dc) from (J-12E)
7
+24V (dc) from (J-13E)

2
Detector ground From (J-12K)
8
Detector ground from (J-13K)

3
Channel A auxiliary detector input 1
9
Channel A auxiliary detector input 1

4
Channel A auxiliary detector input 2
10
Channel A auxiliary detector input 2

5
Channel B auxiliary detector input 1
11
Channel B auxiliary detector input 1

6
Channel B auxiliary detector input 2
12
Channel B auxiliary detector input 2
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SYSTEM OPERATION

The Contractor shall demonstrate that the components of each system are compatible and will perform satisfactorily as a system.  Satisfactory performance shall be determined using the following test procedure during the functional test period:

A.
Each system to be used for testing shall consist of an optical emitter assembly, an optical detector, an optical detector cable and a discriminator module.

B.
The discriminator modules shall be installed in the proper input file slot of the Model 170 controller assembly.

C.
Two tests shall be conducted; one using a Class I signal emitter and a distance of 300 m {1,000 feet} between the emitter and the detector, the other using a Class II signal emitter and a distance of 550 m {1,800 feet} between the emitter and the detector.  Range adjustments on the module shall be set to "Maximum" for each test.

D.
Each test shall be conducted for a period of one hour, during which the emitter shall be operated for 30 cycles, each consisting of a one minute "on" interval and a one minute "off" interval.  During the total test period the emitter signal shall cause the proper response from the Model 170 controller unit during each "on" interval and there shall be no improper operation of either the Model 170 controller unit or the monitor during each "off" interval.

