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Section 86-4.03H. Use for LED countdown PSF modules. 
Under Traffic Operations Policy Directive TR-0011, pedestrian countdown timers must be installed (1) at all new signalized intersections and signalized pedestrian crossings and (2) at modified signalized intersections or pedestrian crossings if more than 50 percent of the existing pedestrian signals or pedestrian push buttons are being replaced.

Replace section 86-4.03H with:
86-4.03H  LED Countdown Pedestrian Signal Face Modules
86-4.03H(1)  General
86-4.03H(1)(a)  Summary
1
Section 86-4.03H includes specifications for installing a LED countdown PSF module into a standard Type A pedestrian signal housing. Comply with TEES.
86-4.03H(1)(b)  Definitions
2
Not Used
86-4.03H(1)(c)  Submittals
3
Before shipping LED countdown PSF modules to the job site, submit all modules and the following items to METS:
1.	Delivery form with Contract number and contact information
2.	Installation manual and schematic wiring diagram
3.	Product information, including manufacturer's name and month and year of manufacture
4.	List of model, lot, and serial numbers

4
Submit documentation of the manufacturer's production QA, including test data showing the modules comply with the following requirements:
1.	Luminous intensity as shown in the table titled "Luminance Values."
2.	Power factor after burn-in.
3.	Test current flow measurements in amperes after burn-in. The measured values must comply with the design qualification figures. Record the measured ampere values with rated voltage on the product labels.
5
Submit the manufacturer's warranty before installing LED countdown PSF modules.
86-4.03H(1)(d)  Quality Control and Assurance
86-4.03H(1)(d)(i)  General
6
The Engineer rejects a module if a visual inspection reveals any of the following defects:
1.	Exterior physical damage
2.	Assembly anomalies
3.	Scratches
4.	Abrasions
5.	Cracks
6.	Chips
7.	Discoloration
8.	Other surface defects

7
The Department tests LED countdown PSF modules under ANSI/ASQ Z1.4 and California Test 606. The module submitted for testing must be representative of typical production units.
8
Comply with testing requirements for electrical material and equipment under section 86-2.14.
86-4.03H(1)(d)(ii)  Warranty
9
Provide a 5-year manufacturer's replacement warranty against defects or failures. The warranty period starts on the date of Contract acceptance. Furnish replacement parts within 15 days after notification of a failed module. The Department does not pay for replacement modules. Deliver replacement modules to the Department's Maintenance Electrical Shop at:
	



86-4.03H(2)  Materials
10
A LED countdown PSF module must:
1.	Use LED as the light source.
2.	Be made of material complying with ASTM D 3935.
3.	Be designed to mount behind or to replace face plates of a standard Type A housing as specified in the ITE publication Equipment and Material Standards, chapter 3, "Pedestrian Traffic Control Signal Indications," and the California MUTCD.
4.	Have a minimum power consumption of 10 W for the "Upraised Hand."
5.	Have internal components supported such that they withstand mechanical shock and vibration from high winds and other sources.
6.	Use the required color and be the ultra-bright type rated for 100,000 hours of continuous operation for a temperature range from -40 to +74 degrees C.
7.	Have replaceable signal lamp optical units.
8.	Fit into the housing of a pedestrian signal section without modification.
9.	Be a single, self-contained device that does not require on-site assembly for installation.
10.	Have the following information permanently marked on the back of the module:
10.1.	Manufacturer's name
10.2.	Trademark
10.3.	Model number
10.4.	Serial number
10.5.	Lot number
10.6.	Month and year of manufacture
10.7.	Required operating characteristics, including:
10.7.1.	Rated voltage
10.7.2.	Power consumption
10.7.3.	Volt-ampere
10.7.4.	Power factor 
11.	Have prominent and permanent vertical markings for accurate indexing and orientation within the signal housing if a specific mounting orientation is required. Markings must be a minimum of 1 inch in height and include an up arrow and the word "up" or "top."

11
The circuit board and the power supply must be contained inside of the LED countdown PSF module. The circuit board must comply with TEES, chapter 1, section 6.
12
The enclosure containing the power supply or the electronic components of the module, except the lens, must be made of UL 94 V-0 flame-retardant material.
13
Each symbol must be at least 9 inches high and 5-1/4 inches wide. The lens' signal output for the "Walking Person" and "Upraised Hand" symbols and the countdown display must not exceed a ratio of 5 to 1 for the highest and lowest luminance values. The symbols must comply with ITE publication Equipment and Material Standards, chapter 3, "Pedestrian Traffic Control Signal Indications," and the California MUTCD. The 2-digit countdown timer, "Upraised Hand," and "Walking Person" indications must be electronically isolated from each other. The 3 indications must not share a power supply or interconnect circuitry.
14
The module must maintain an average luminance value for at least 5 years of continuous signal operation for a temperature range from -40 to +74 degrees C.
15
The module must operate over the specified ambient temperature and voltage range and be readable both day and night at distances up to the full width of the area to be crossed. Upon initial testing at 25 degrees C, the module must have at least the luminance values shown in the following table:
Luminance Values
	PSF module symbol
	Luminance

	"Upraised Hand" and 2-digit countdown timer
	1,094 fL

	"Walking Person"
	1,547 fL



16
The color output of the module must comply with chromaticity requirements in section 5.3 of ITE publication Equipment and Material Standards chapter 3, "Pedestrian Traffic Control Signal Indications."
17
When operating over a temperature range from -40 to +74 degrees C, the measured chromaticity coordinates of the module must comply with the following requirements for 5 years after Contract acceptance:
Chromaticity Standards (CIE Chart)
	"Upraised Hand" and 2-digit countdown timer (portland orange)
	0.600 ≤ X ≤ 0.659
Y: Not greater than 0.390 or less than 0.331 or less than 0.990 - X

	"Walking Person" (lunar white)
	X: Not less than 0.280 or greater than 0.400
Y: Not less than 0.0483 + 0.7917*X or greater than 0.0983 + 0.7917*X



18
The module must not exceed the power consumption requirements shown in the following table:
Maximum Power Consumption Requirements
	PSF module display
	At 24 ºC
	At 74 ºC

	"Upraised Hand"
	10.0 W
	12.0 W

	"Walking Person"
	9.0 W
	12.0 W

	2-digit countdown timer
	6.0 W
	8.0 W



19
The wiring and terminal block must comply with section 13.02 of ITE publication Equipment and Material Standards, chapter 2, "Vehicle Traffic Control Signal Heads." The PSF module must have spade lugs and 3 secured, jacketed copper wires that comply with NEC and are:
1.	Color coded
2.	3 feet long
3.	600 V(ac)
4.	20 AWG minimum stranded
5.	Rated for service at +105 degrees C

20
The module must operate:
1.	At a frequency of 60 ± 3 Hz over a voltage range from 95 to 135 V(ac) without flicker perceptible to the unaided eye. Fluctuations of the line voltage must have no visible effect on the luminous intensity of the indications. The rated voltage for measurements must be 120 V(ac).
2.	With currently-used Department controller assemblies, including solid-state load switches, flashers, and conflict monitors. Comply with TEES, chapters 3 and 6. If an alternating current of 20 mA or less is applied to the unit, the voltage read across the 2 leads must not exceed 15 V(ac).
3.	With a smart control and regulation mode that exhibits countdown displays automatically adjusted to the traffic controller's programmed intervals.

21
The countdown PSF module must operate during the pedestrian change interval. The module must begin counting down when the flashing "Upraised Hand" interval turns on, counting down to 0 and turning off when the steady "Upraised Hand" interval turns on.
22
The module's on-board circuitry must:
1.	Include voltage surge protection to withstand high-repitition noise transients. The voltage surge protection must comply with NEMA Standard TS, section 2.1.6.
2.	Comply with Class A emission limits for electronic noise under 47 CFR 15, subpart B.

23
The module must provide a power factor of 0.90 or greater.
24
The total harmonic distortion from a current and voltage induced in an alternating-current power line by a PSF module must not exceed 20 percent at an operating temperature of 25 degrees C.
25
The module's circuitry must prevent light emission perceptible to the unaided eye when a voltage of 50 V(ac) or less is applied to the unit.
26
When power is applied to the module, light emission must occur within 90 ms.
86-4.03H(3)  Construction
27
Use LED countdown PSF modules from the same manufacturer.
28
Install the module in a standard Type A pedestrian signal housing. Special tools must not be required for installing the modules.
29
The installation of the module into the pedestrian signal face must require only the removal of the lens, reflector, and existing LED module.
86-4.03H(4)  Payment
30
Not Used
