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USE WITH 2006 STANDARDS.

Include 30 days for testing LED modules for projects that do not include a delayed start SSP for signal or lighting standards.

Use if installing signal face with circular, arrows, U-turn, bicycle, programmable visibility, or lane control sections.

10-3.__  LIGHT EMITTING DIODE SIGNAL MODULE
GENERAL

Summary

1

This work includes installing LED signal module.  Comply with Section 86, "Electrical Systems," of the Standard Specifications.

2.  Edit LED list for type used.  Use left arrows for all protected left-turn indications, unless guidelines to use U-turn are satisfied.

Use LED signal module as the light source for the following traffic signal faces:

1.
12-inch section

2.
8-inch section

3.
12-inch arrow section

4.
12-inch U-turn section

5.
12-inch bicycle section

6.
12-inch programmed visibility (PV) section

7.
12-inch lane control section

Submittals

3

Before shipping LED signal modules to job site, submit the following to the Transportation Laboratory:

1.
Delivery form including district number, EA, and contact information

2.
List containing all LED signal module serial numbers anticipated for use

3.
LED signal modules

Quality Control and Assurance

4

Module must be one listed on the Pre-Qualified Products List for LED traffic signals at:

http://www.dot.ca.gov/hq/esc/approved_products_list

5

The State will test LED signal module shipments as specified in ANSI/ASQ Z1.4..  Testing will be completed within 30 days of delivery to the Transportation Laboratory.  LED signal modules tested or submitted for testing must be representative of typical production units.  LED and circular LED signal modules will be tested as specified in California Test 604.  Arrow, U-turn, and bicycle LED signal modules will be tested as specified in California Test 3001.  All parameters of the specification may be tested on the modules.  LEDs must be spread evenly across the module.  LED arrow indication must provide the minimum initial luminous intensity listed.  Measurements will be performed at the rated operating voltage of 120 V(ac).

6

Delays resulting from submittal of non-compliant materials do not relieve you from executing the contract within the allotted time.  Non-compliant materials will be rejected.  You must resubmit new LED for retesting and pick up the failed units within 7 days of notification.  You must provide new LED signal modules and allow a minimum of 30 days for the retest.  You must pay for all shipping and handling costs related to testing and retesting.  Delays resulting from resubmittal and retesting are your responsibility and no extra time will be allowed.

7

After testing, you must pick up the tested LED signal modules from the Transportation Laboratory and deliver to the job site.

Warranty

8*.  Fill in shop location.

The manufacturer must provide a written warranty against defects in materials and workmanship for LED signal modules for a minimum period of 48 months after installation of LED signal modules.  Replacement LED signal modules must be provided within 15 days after receipt of failed LED modules at your expense.  The State pays for shipping the failed modules to you.  All warranty documentation must be submitted to the Engineer before installation.  Replacement LED signal modules must be delivered to State Maintenance Electrical Shop at ___________________.

MATERIALS
9

Minimum power consumption for LED signal module must be 5 W.

10

LED signal module must have an operational lifecycle rating of 48 months.  During the operational lifecycle, LED signal module must meet all parameters of this specification.
11

LED signal module must be designed for installation in the door frame of standard traffic signal housing.

12.  Edit size and types of LED used.

LED signal module must:

1.
Be 4 pounds maximum weight

2.
Be manufactured for 12-inch circular, 8-inch circular, arrow, U-turn, bicycle, and lane control section

3.
Be from the same manufacturer

4.
Be the same model for each size

5.
Be sealed units with:

5.1.
2 color-coded conductors for power connection, except for lane control LED signal modules use 3 color-coded conductors.

5.2.
Printed circuit board and power supply contained inside and complying with Chapter 1, Section 6 of TEES published by the Department.

5.3.
Lens that is:

5.3.1.
Integral to the units

5.3.2.
Convex or flat with a smooth outer surface

5.3.3.
Made of UV stabilized plastic or glass, and withstands UV exposure from direct sunlight for 48 months without exhibiting evidence of deterioration

5.4.
1-piece EPDM gasket

6.
Include 3-foot long conductors with quick disconnect terminals attached

7.
Be sealed in door frames

8.
Fit into existing traffic signal section housing and comply with ITE publication, Equipment and Material Standards, Chapter 2, "Vehicle Traffic Control Signal Heads"

13

Individual LEDs must be wired so catastrophic loss or failure of 1 LED will not result in loss of more than 5 percent of the signal module light output.  Failure of an individual LED in a string must not result in loss of entire string or other indication.

14

No special tools for installation are allowed.

Edit Paras 15 thru 18 as applicable.

12-inch Arrow

15

Comply with Section 9.01 of ITE publication, Equipment and Material Standards, Chapter 2, "Vehicle Traffic Control Signal Heads" for arrow indications.

Paras 16 thru 18:  Include drawing of symbol on plans.

12-inch U-turn

16

Symbol is an inverted "U" with arrow on left end and is 15/16 inch wide.  Approximate shape and size for the U-turn face is shown on the plans.

12-inch Bicycle

17

Approximate shape and size for the bicycle signal face is shown on the plans.

12-inch Lane Control

18

Combination module with a red X and green arrow.  Approximate shape and size for lane control modules is shown on the plans.  Conductor function and color code must be as follows:

	Conductor Function and Color Code

	Function
	Color

	Neutral
	White

	Red X
	Red

	Green Arrow
	Brown


19

LED signal module must:

1.
Be weather tight and connect directly to electrical wiring.

2.
Be capable of optical unit replacement.

3.
Be a single, self-contained device, ready for installation into traffic signal housing.

4.
Have manufacturer's name, trademark, model number, serial number, lot number, month and year of manufacture, and required operating characteristics, including rated voltage, power consumption, and volt-ampere, permanently marked on the back of the module.

5.
Have a symbol of module type and color.  Symbol must be an inch in diameter.  Color must be written out in 0.50 inch high letters next to the symbol.

6.
Be AlInGaP technology for red and yellow indications and gallium nitride technology for green indications.

7.
Be ultra bright type rated for 100,000 hours of continuous operation from -40 °C to +74 °C.

8.
Have a maximum power consumption as follows:

	Power Consumption Requirements

	LED Signal Module Type
	Power Consumption

(Watts)

	
	Red
	Yellow
	Green

	
	25 °C
	74 °C
	25 °C
	74 °C
	25 °C
	74 °C

	12-inch circular
	11
	17
	22
	25
	15
	15

	8-inch circular
	8
	13
	13
	16
	12
	12

	12-inch arrow
	9
	12
	10
	12
	11
	11

	12-inch U-turn
	9
	12
	10
	12
	11
	11

	Bicycle
	11
	17
	22
	25
	15
	15

	Programmed Visibility
	11
	17
	22
	25
	15
	15

	Lane Control (X)
	9
	12
	--
	--
	--
	--

	Lane Control (Arrow)
	--
	--
	--
	--
	11
	11


20

Lens may be tinted, or may use transparent film or materials with similar characteristics to enhance "ON/OFF" contrasts.  Tinting or other materials to enhance "ON/OFF" contrast must not affect chromaticity and must be uniform across the face of the lens.

21

If polymeric lens is used, surface coating or chemical surface treatment must be applied for front surface abrasion resistance.

22

Power supply must be integral to the module.

23

Internal components must be adequately supported to withstand mechanical shock and vibration from high winds and other sources.

24

Lens and LED signal module material must comply with the ASTM specifications for that material.

25

Enclosures containing either the power supply or electronic components of LED signal module, except lenses, must be made of UL94VO flame-retardant material.

26

If a specific mounting orientation is required, the LED signal module must have prominent and permanent vertical markings for accurate indexing and orientation within the signal housing.  Markings must include an up arrow, or the word "UP" or "TOP."

27.  Edit table for LED types used.

LED signal module must meet or exceed the following values when operating at 25 °C:

	Minimum Initial Intensities for Circular Indications (cd)

	Angle (v,h)
	8-inch
	12-inch

	
	Red
	Yellow 
	Green
	Red
	Yellow 
	Green

	2.5, ±2.5
	157
	314
	314
	399
	798
	798

	2.5, ±7.5
	114
	228
	228
	295
	589
	589

	2.5, ±12.5
	67
	133
	133
	166
	333
	333

	2.5, ±17.5
	29
	57
	57
	90
	181
	181

	7.5, ±2.5
	119
	238
	238
	266
	532
	532

	7.5, ±7.5
	105
	209
	209
	238
	475
	475

	7.5, ±12.5
	76
	152
	152
	171
	342
	342

	7.5, ±17.5
	48
	95
	95
	105
	209
	209

	7.5, ±22.5
	21
	43
	43
	45
	90
	90

	7.5, ±27.5
	12
	24
	24
	19
	38
	38

	12.5, ±2.5
	43
	86
	86
	59
	119
	119

	12.5, ±7.5
	38
	76
	76
	57
	114
	114

	12.5, ±12.5
	33
	67
	67
	52
	105
	105

	12.5, ±17.5
	24
	48
	48
	40
	81
	81

	12.5, ±22.5
	14
	29
	29
	26
	52
	52

	12.5, ±27.5
	10
	19
	19
	19
	38
	38

	17.5, ±2.5
	19
	38
	38
	26
	52
	52

	17.5, ±7.5
	17
	33
	33
	26
	52
	52

	17.5, ±12.5
	12
	24
	24
	26
	52
	52

	17.5, ±17.5
	10
	19
	19
	26
	52
	52

	17.5, ±22.5
	7
	14
	14
	24
	48
	48

	17.5, ±27.5
	5
	10
	10
	19
	38
	38


	Minimum Luminance for Arrows, U-turn, Bicycle, Lane Control, and PV Indications (FL)

	
	Red
	Yellow
	Green

	Arrow Indication
	1,605
	3,210
	3,210

	U-turn Indication
	1,605
	3,210
	3,210

	Bicycle Indication
	1,605
	1,605
	1,605

	Lane Control Indication (X)
	1,605
	--
	--

	Lane Control Indication (Arrow)
	--
	--
	1,605

	PV Indication (cd at 2.5((2.5()
	91
	91
	91


28.  Edit table for LED types used.

LED signal module must meet or exceed the following illumination values for 48 months when operating over a temperature range of -40 °C to + 74 °C.  Yellow LED signal module must meet or exceed the following illumination values for 48 months, when operating at 25 °C:

	Minimum Maintained Intensities for Circular Indications (cd)

	Angle (v,h)
	8-inch
	12-inch

	
	Red
	Yellow
	Green
	Red
	Yellow
	Green

	2.5, ±2.5
	133
	267
	267
	339
	678
	678

	2.5, ±7.5
	97
	194
	194
	251
	501
	501

	2.5, ±12.5
	57
	113
	113
	141
	283
	283

	2.5, ±17.5
	25
	48
	48
	77
	154
	154

	7.5, ±2.5
	101
	202
	202
	226
	452
	452

	7.5, ±7.5
	89
	178
	178
	202
	404
	404

	7.5, ±12.5
	65
	129
	129
	145
	291
	291

	7.5, ±17.5
	41
	81
	81
	89
	178
	178

	7.5, ±22.5
	18
	37
	37
	38
	77
	77

	7.5, ±27.5
	10
	20
	20
	16
	32
	32

	12.5, ±2.5
	37
	73
	73
	50
	101
	101

	12.5, ±7.5
	32
	65
	65
	48
	97
	97

	12.5, ±12.5
	28
	57
	57
	44
	89
	89

	12.5, ±17.5
	20
	41
	41
	34
	69
	69

	12.5, ±22.5
	12
	25
	25
	22
	44
	44

	12.5, ±27.5
	9
	16
	16
	16
	32
	32

	17.5, ±2.5
	16
	32
	32
	22
	44
	44

	17.5, ±7.5
	14
	28
	28
	22
	44
	44

	17.5, ±12.5
	10
	20
	20
	22
	44
	44

	17.5, ±17.5
	9
	16
	16
	22
	44
	44

	17.5, ±22.5
	6
	12
	12
	20
	41
	41

	17.5, ±27.5
	4
	9
	9
	16
	32
	32


	Minimum Maintained Luminance for Arrow, U-turn, Bicycle, Lane Control, and PV Indications (FL)

	
	Red
	Yellow
	Green

	Arrow Indication
	1,610
	3,210
	3,210

	U-turn Indication
	1,610
	3,210
	3,210

	Bicycle Indication
	1,610
	1,610
	1,610

	Lane Control Indication (X)
	1,610
	--
	--

	Lane Control Indication (Arrow)
	--
	--
	1,610

	PV Indication (at 2.5((2.5()
	91
	91
	91


29

LED signal module must comply with the following chromaticity requirements for 48 months when operating over a temperature range of -40 °C to +74 °C.

	Chromaticity Standards (CIE Chart)

	Red
	Y: not greater than 0.308, or less than 0.998 -x

	Yellow
	Y: not less than 0.411, nor less than 0.995 - x, nor greater than 0.452

	Green
	Y: not less than 0.506 - 0.519x, nor less than 0.150 + 1.068x, nor more than 0.730 - x


30

LED signal module must operate:

1.
At a frequency of 60 Hz ± 3 Hz, over a voltage range from 95 V(ac) to 135 V(ac), without perceptible flicker to the unaided eye.  Fluctuations of line voltage must have no visible effect on luminous intensity of the indications.  Rated voltage for measurements must be 120 V(ac).

2.
Compatible with currently used controller assemblies, including solid state load switches, flashers, and conflict monitors.  Comply with TEES Chapters 3 and 6.  If a 20 mA alternating current or less is applied to the unit, the voltage read across the 2 leads must be 15 V(ac) or less.

31.  Delete the last sentence if Lane Control LED signal modules will NOT be used.

Wiring and terminal block must comply with Section 13.02 of ITE publication, Equipment and Material Standards, Chapter 2, "Vehicle Traffic Control Signal Heads."  Electrical connection for each Type 1 LED signal module must be 2 secured, color-coded, 3-foot long, 600 V(ac), 20 AWG minimum stranded jacketed copper wires.  Wires must comply with NEC, rated for service at +105 °C.  Three wires must be used for lane control LED signal module.

32

LED signal module on-board circuitry must:

1.
Include voltage surge protection to withstand high-repetition noise transients.  The voltage surge protection must comply with NEMA Standard TS2, Section 2.1.6.

2.
Comply with FCC, Title 47, SubPart B, Section 15 regulations for Class A emission limits for electronic noise.

33

LED signal module must provide a power factor of 0.90 or greater.

34

Total harmonic distortion from current and voltage induced into an alternating current power line by LED signal module must not exceed 20 percent at an operating temperature of 25 °C.

35

When power is applied to LED signal module, light emission must occur within 90 ms.

Delete Paras 36 thru 42 if flashing LED signal modules are NOT used.  For Paras 36 and 40, delete 120 V(ac) signal voltage levels if not used.

Red and Yellow Flashing LED Signal Module

36

No external circuitry to flash the LED signal module is allowed.  Use 12 V(dc) or 120 V(ac).

37

Flashing LED signal module circuitry must prevent perceptible light emission to the unaided eye when a voltage, 50 V(ac) or less for alternating current or 5 V(dc) for 12 V(dc) flasher units, is applied to the unit.

38

Electrical connection for each flashing LED signal module must be 4 secured, color-coded, 600 V(ac), 20 AWG minimum stranded jacketed copper wires.  Wire must comply with NEC, rated for service at +105 °C.  Conductors for flashing LED signal module must be 3 feet in length, with quick disconnect terminals attached.  The color code is as follows:

	Color Code Requirements

	Function
	Color

	Neutral/DC common
	white

	Steady On
	red

	Flash On
	brown

	Flash Out
	orange


39

Flashing LED signal module must include all necessary electronics to:

1.
Operate in a "Steady On" mode

2.
Perform, in "Flash On" mode, 50 to 60 flashes per minute with a 50 percent ± 5 duty cycle

3.
Allow alternating flashing operation, wig-wag, if the "Steady On" input of another flashing LED signal module is connected

40

When power is applied to the "Flash On" control conductor, the control output must allow a 12 V(dc) or 120 V(ac) signal that is switched opposite of the flash state of the module.  Output must be able to source a maximum of 2.5 A for 12 V(dc), or 0.3 A for 120 V(ac).

41

Do not use the power consumption from "Flash Out" output of the flashing LED signal module when determining maximum power consumption.

42

The flashing LED Signal module must be clearly marked on the back, as "DC FLASHER" or "AC FLASHER", in 0.50-inch letters.




