SP02926  (2015 Specifications: 06-01-17)

SECTION 02926 - HIGHWAY ILLUMINATION MATERIALS

(Follow all instructions.  If there are no instructions above a subsection, paragraph, sentence, or bullet, then include them in the project.  The specifications may be modified to include project specific specifications, but all additions, deletions, or modifications must be sent to the ODOT Technical Resource and Senior Specifications Engineer for review and approval.)

Comply with Section 02926 of the Standard Specifications modified as follows:

Add following subsection:

02926.54  LED Luminaires:

(a)  General Performance Requirements:

(1)  General - Furnish each LED luminaire as a complete lighting unit manufactured according to ANSI C136.37-2011 and utilizing high‑power LEDs as the light source.

All internal components shall be assembled and pre-wired using modular electrical connections.  Wiring, grounding, and terminal blocks installation shall be according to ANSI C136.37.  Luminaires shall accept a designated voltage range of 50 to 60 Hz, and operate normally with an input voltage that is within 10 percent of the specified voltage.

(2)  Finished Surface - Furnish LED luminaires with a gray or silver housing.  The surface of the luminaire housing shall be UL listed for wet locations (UL 1598).  After 1000 hours of salt chamber exposure, according to ASTM B117, luminaire surface shall exceed a rating of 6 for rust creepage for scribed specimens according to ASTM D1654.

(3)  Thermal Management - The luminaire shall start and operate in the ambient temperature range specified.  Mechanical design of heat sink fins shall facilitate hose‑down cleaning and discourage debris accumulation.

Liquids or moving parts (such as a fan) shall be clearly indicated in submittals, consistent with product testing, and subject to approval by the Engineer.

(4)  LED Driver Requirements - The LED driver shall meet the following minimum requirements:

Rated to operate in -40° C to 40° C ambient
Total Harmonic Distortion (THD) to be less than 20 percent
Have minimum power factor of 90 percent
Comply with requirements of UL, CSA, and FCC regulations in 47 CRF Part 15
Rated for outdoor operation and have an ANSI/IEC rating of IP66

Furnish a dimmable driver for each high-mast, highway/street lighting luminaire, including ornamental lighting and intersection lighting on signal systems, with two leads to accept standard 0‑10 V (DC), except on the luminaires of 100 watts or less.  The dimming control shall be compatible with IEC 60929.  If the control leads are open or the analog control signal is lost, the circuit shall default to 100 percent power.  Conductors and terminals shall be identified.

(5)  Electrical Parts and Safety Testing - For each luminaire, except ornamental, underdeck, and wall‑mount luminaires, provide an ANSI C136.41compliant, 7‑pin receptacle that is fully prewire for the LED driver's control.  For 0‑10 V dimmable LED drivers, connect control wires to the receptacle pads as specified in ANSI C136.41.

When the photo control is required, furnish and install a specified photo control unit with the specified driver on each LED luminaire.  If the photo control is not required, install a shorting cap on each luminaire, as directed by the Engineer.

Luminaires shall conform to ANSI C136.2 for electrical immunity, using the combination wave test level of 6 kV/3 kA.  Luminaires shall comply with interference criteria for Class A digital devices according to FCC regulations in 47 CFR Part 15.

(6)  Identification and Labeling - Luminaires shall have internal and external labels according to ANSI C136.15 and ANSI C136.22.

(7)  Surge Protection - Provide a surge protection device (SPD) to protect LED drivers and LED lighting arrays from electrical transients.  The SPD shall be recognized according to UL1449 and rated for 10 kV/5 kA combination wave surges in accordance with ANSI/IEEE C62.41.2.  The SPD shall comply with FCC regulations in 47 CFR Part 15, Subpart B for the emission of electronic noise.

(8)  Maximum Power Consumption - For the control of trespassing light and glare, the following maximum power consumption values are allowed on ODOT Standard Pole mounting for State highways:

		Maximum Wattage in
	Mounting Height (ft.)	LED Luminaire
	25.0 to < 30.0	100
	30.0 to < 35.0, or when replacing 150 watt HPS	120
	35.0 to < 40.0, or when replacing 200/250 watt HPS	200
	40.0 to 55.0, or when replacing 310/400 watt HPS	300
	Each LED luminaire in high mast tower	500

(b)  LED Luminaire Types - For each type of LED luminaire shown, furnish luminaires according to the general performance requirements in 02926.54(a) and the following.

(Use the following numbered subsections to specify the performance requirements for each type of LED luminaire.  Copy, paste, and renumber the subsection as necessary to add additional types of LED Luminaires.)

(Use the following subsection (1) when an LED luminaire is required on a traffic signal support.  Fill in the blank in the title with the type of LED luminaire from the plans.)

(1)  LED Luminaires on Traffic Signal Supports - Furnish one of the following approved models or an approved equal:

(Fill in the blank with the SPECIFIC MODEL NUMBER of the approved LED luminaire.  Substitute other approved product as applicable, but always list a minimum of three items.  If less than three items are listed, an LPIF is required.)

CREE LED - XSP2 Double module, Version C, Model No. ____
Philips - LUMEC LED - RoadFocus RFL, Model No. ____
GE LED - Evolve ERS1/ERS2, Model No. ____ (manufactured with upgraded LED’s after 12/10/2015)

When furnishing an LED luminaire model that is not specified as approved, the luminaire shall meet the following requirements:

(Replace the information in the blanks with the appropriate information.  The information in parentheses and italics is typical for a luminaire on a standard traffic signal support.)

Minimum luminaire efficacy: 	 95 lumens/watt (LPW)
Nominal input power: 	 140 watts
Nominal input voltage: 	 240 volts
Minimum lumen output: 	 13,400 lumens
Minimum lumen maintenance
at 50,000 hrs.: 	 85% of initial lumens
Nominal CCT (Correlated color temp.):	 4000 ± 250 °K 
Color Rendering Index (CRI)	 ≥ 60
BUG rating: 	 B3-U0-G2
Nominal type of output pattern: 	 Type 3 Medium
Maximum luminaire weight: 	 30 lb.
Maximum EPA: 	 0.7 sq. ft.
Mounting method: 	 2 inch tenon, as shown
Vibration: 	 3G vibration test certified (ANSI C136.31)
Thermal: 	 -20 - 40 °C operation
Photo control receptacle: 	 ANSI C136.41, 7-pin
LED driver: 	 0-10 V dimmable


(Use the following subsection (2) when an LED luminaire is required on a freeway interchange lighting system.  Fill in the blank in the title with the type of LED luminaire from the plans.)

(2)  LED Luminaires on Freeway Interchange Lighting Systems - Furnish one of the following models or an approved equal:

(Fill in the blank with the SPECIFIC MODEL NUMBER of the approved LED luminaire.  Substitute other approved product as applicable, but always list a minimum of three items.  If less than three items are listed, an LPIF is required.)

CREE LED - LEDway HT2 Double Module Series F, Model No. ____
Philips - LUMEC LED - RoadFocus RFL - Model No. ____
GE LED - Evolve ERS2, Model No. ____ (manufactured with upgraded LED’s after 12/10/2015)

When furnishing an LED luminaire model that is not specified as approved, the luminaire shall meet the following requirements:

(Replace the information in the blanks with the appropriate information.  The information in parentheses and italics is typical for a luminaire on an ODOT Highway Interchange system.)

Minimum luminaire efficacy: 	 92 lumens/watt (LPW)
Nominal input power: 	 210 watts
Nominal input voltage: 	 240 volts
Minimum lumen output: 	 23,000 lumens
Minimum lumen maintenance
at 50000 hrs.: 	 85% of initial lumens
Nominal CCT (Correlated color temp.):	 4000 ± 250 °K
Color Rendering Index (CRI):	 ≥ 60
BUG rating:	 B3-U0-G3
Nominal type of output pattern:	 Type 3 Medium
Maximum luminaire weight:	 30 lb.
Maximum EPA:	 1.1 sq. ft.
Mounting method:	 2 inch tenon, as shown
Vibration:	 3G vibration test certified (ANSI C136.31)
Thermal:	 -20 - 40 °C operation
Control method:	 ANSI C136.41, 7-pin
LED driver:	 0 ‑ 10 V dimmable

(c)  Submittals - Before beginning LED luminaire installation, submit the following according to 00150.37 for review by the Engineer:

Four copies of LED luminaire manufacturer's data sheets, including light source, drivers, surge protection device, and installation instructions.
[bookmark: _GoBack]For the dimmable LED driver specified, diagrams illustrating light output and input power as a function of control signal.
IES LM-79 luminaire photometric reports produced by the test laboratory, which satisfy LED Lighting Facts accreditation requirements.  Reports shall include name of laboratory, report number, date, luminaire catalog number, luminaire description, and Backlight-Uplight-Glare (BUG) ratings.
Lumen maintenance calculations and supporting data shall be in accordance with LED Lighting Facts guidance.  Computer generated photometric analysis and calculation of maintained light levels shall be in accordance with IES RP-8, Roadway Lighting.  Use a Light Loss Factor (LLF) of 0.8 or less, according to the individual luminaire test report data.  Do not use the Mesopic multipliers of effective luminance factors for calculation.
IES format electronic file containing luminous intensity data associated with submitted LM‑79 reports and used for point-by-point calculations.

Within 21 Calendar Days after receipt of submittals, the Engineer will review the submittals and approved, approved as noted, or returned for correction.  Do not begin LED Luminaire installation before receiving written approval of submittals from the Engineer.

(Use the following subsection .75 when a manufacturer's warranty is required.)

02926.75  Manufacturer’s Warranty - Furnish a minimum 5 year manufacturer's warranty for LED Luminaires according to 00170.85(c-1) against defects in manufacturing, materials and workmanship and failure of the product. The product has failed if it does not emit at least 85% of the initial lumen output as specified in 2926.54(b).

Upon notification by the Engineer of a failure as defined above, provide the following remedy:

Repair failures within 60 Days at no additional cost to the Agency.
Use materials and procedures meeting these Specifications.
Coordinate timing of repair work with the Engineer.
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