200 LIGHT STANDARD LIGHT EMITTING DIODE (LED) LUMINAIRES
2.10 DESCRIPTION

Furnish, install and place into satisfactory opgeraluminaire, either on a bracket arm or directly
mounted to the standard, complete with all lightrses, drivers, wiring inside standard from
circuit conductors to luminaire, in-line breakawiageholders and fuses and ground wiring at the
pole on light standards less than 55 ft. in height.

Tvpe Re ll_g:cfment Color Tem Min. % of initial Min. Maintained
P Pie b output at 70k hours Delivered Lumens
Equivalen
3500K 0
185W LED 250W +500K 83% 15,500
3500K 0
285W LED 400W +500K 83% 19,150

Third party certified photometric files in IES foatnare required to be submitted with the catalog
cuts for the proposed LED roadway luminaire. Phewic files must show that proposed
luminaire will meet or exceed the design showrhm plans.

The manufacturer shall state the Light Loss FatbF) used in the photometric calculations for
the proposed luminaire. LLF shall be calculateébdsws:
LLF = Lamp Lumen Depreciation (LLD) x LuminairefDepreciation (LDD)
* Lamp Lumen Depreciation (LLD) shall be the valukgkted and reported by
the manufacturer based on the LM-80 and TM-21 tepfar the proposed
fixture for 70,000 hours at 25° C.
* Luminaire Dirt Depreciation (LDD) = 0.90

2.20 MATERIALS
2.21 LUMINAIRE REQUIREMENTS

A. General Requirements
e LM-79 photometric test reports shall be provideddth LED luminaires. LM-79
luminaire photometric reports shall be producedbyndependent test laboratory
and include the following:
* Name of test laboratory. The test laboratory nhagt National VVoluntary
Laboratory Accreditation Program (NVLAP) accredaatfor the IES LM-
79 test procedure or must be qualified, verified] eecognized through the
U.S. Department of Energy’s CALIPER program.
* Report number
 Date
» Complete luminaire catalog number. Catalog nurtdsed must match the
catalog number of the luminaire submitted, exceptériations which do
not affect performance.



» Description of luminaire, LED light source(s), do@D driver(s)
* Goniophotometry
» Colorimetry

LM-80 lumen maintenance test report shall be preditbr each respective LED
light source.

Luminaire shall be constructed of a single pie@adist aluminum housing. Each
luminaire shall be finished gray in color unleskastvise noted.

The luminaire shall have a 7 pin ANSI C136.41 caanilphotocontrol receptacle
for future expansion capabilities.

Provide a summary of reliability testing perfornfed LED driver.

Luminaires maximum total power consumption shatlexceed the values shown
in the table above. Nominal luminaire input wagtaghall account for nominal
applied voltage and any reduction in driver efiicig due to sub-optimal driver
loading.

Luminaire shall have a maximum Backlight, UplighGare (BUG) rating of 3-0-
3 and an IESNA distribution of Type Il or Type #$ required to meet the spacing,
the average maintained footcandle level and theageeto minimum uniformity
ratio requirements shown on the plans. The sanm® BEdting and distribution type
shall be used throughout the project.

Minimum Ingress Protection (IP) dust and moistuaéings for the luminaire
electrical components (driver and surge protectiamd Iuminaire optical
components shall be IP65 and IP66, respectivelgpasified in ANSI C136.25.
Luminaire shall have external and internal labeds ANSI C136.15 and ANSI
C136.22, respectively. Internal label shall idgntihe manufacturer, year and
month of manufacture and the manufacturer’s parther.

Luminaire shall have an internal bubble level.

Luminaires shall start and operate in -20°C to €48fmbient.

Luminaires shall be rated for continuous servicaneambient temperature of4D
(104°F)

Electrically test fully assembled luminaires befshgpment from factory.

Effective Projected Area (EPA) and weight of thenimaires shall not exceed 1.4
square feet and 46 Ibs.

Luminaires shall be designed for ease of electdoalponent replacement.
Luminaires shall be rated for minimum 2G vibratiomjinimum, per ANSI
C136.31.

LED light sources and drivers shall be RoHS conmplia

The luminaire manufacturer shall have no less tivan(5) years of experience in
manufacturing LED-based lighting products and tlaauafiacturing facility must be
ISO 9001 certified.

Luminaire shall have a 1.25” to 2.0” adjustableotemmount for connection to
luminaire bracket arm assembly.

Pole hardware, nuts, bolts, and washers, etc.lshafiade from 18-8 stainless steel,
or steel conforming to ASTM A307 galvanized in acance with ASTM A153.



* Grommets shall be installed in cable entry hol€able entry holes shall be free
from sharp edges which might cut conductors orraglaved hand.

» All conductors inside the luminaire shall be neatdgured with tie-wraps as needed
to prevent pinch points and assist in trouble shgot

. Driver

e Shall be OV-10V dimmable.

* Rated case temperature shall be suitable for aperiatthe luminaire operating in
the ambient temperature range of -20°C to +40°C.

» Shall be rated for 480VAC at 50/60 Hz, and shadirape normally for input voltage
fluctuations of + 10%.

* Shall have a minimum Power Factor (PF) of 0.90uéitimput power and across
specified voltage range.

* Shall provide UL Class Il output.

. Surge Suppression

* Integral surge protection shall meet ANSI/IEEE @&2procedures based on
ANSI/IEEE C62.41.2 definitions for standard andiopal waveforms for location
category C-High 10kV/10KA test, IEC 61000-4-2 (Etestatic Discharge) 8kV
Air/4kV Contact test and IEC 61000-4-4 (Fast Trants).

. Electromagnetic interference

* Luminaires shall have a maximum Total Harmonic &rigon (THD) of 20% at full
input power and across specified voltage range.

* Luminaires shall comply with FCC 47 CFR part 15 foomsumer RFI/EMI
standards.

. Electrical safety testing
 Luminaires shall be listed for wet locations.
 Luminaires shall be UL listed and labeled.

. Finish

* Luminaires shall be painted with a corrosion resistpolyester powdered paint
with a minimum 2.0 mil thickness.

* Luminaires shall exceed a rating of six per ASTM6B4 after 1000 hours of salt
spray fog testing per ASTM B117.

» The coating shall exhibit no greater than 30% rédoof gloss per ASTM D523,
after 500 hours of QUV testing at ASTM G154 Cycle 6

» Exterior surfaces shall be smooth and free of burrs

. Thermal management

* Mechanical design of protruding external surfadesa{ sink fins) on roadway
luminaries shall facilitate hose-down cleaning disttourage debris accumulation.

* Liquids or moving parts will not be allowed for theal management.



H. Color Quality
* Minimum Color Rendering Index (CRI) of 70 with a@eated Color Temperature
(CCT) of 3000K to 4000K

I. Optics
* Transmissive optical components shall be appliegteordance with OEM design
guidelines to ensure suitability for the thermakhmenical/chemical environment.

J. The following shall be in accordance with corregiog sections of ANSI C136.37
» Allinternal components shall be assembled andaored using modular electrical
connections.
* Terminal blocks shall be used for incoming AC lin&erminal blocks shall be
easily accessible to installers or repair personiéire nuts are prohibited inside
the luminaire housing.

K. Latching and hinging
* Refractor and housing door holders and hinges dimltlesigned to maintain
positive control of door to the luminaire body s® reot to allow the accidental
disengagement of either door.
» Drivers shall be mounted to a housing door desigodx® opened from the bottom
of the luminaire. Housing door shall allow easyoal for troubleshooting/repair
on the ground.

L. Manufacturer or local sales representative shalbvige installation and
troubleshooting support via telephone and/or email.

2.30 WARRANTY

Provide a minimum ten-year warranty covering mamgd integrity and functionality of the
luminaire housing, wiring, and connections, LEDhtigource(s) and LED driver. Negligible light
output from more than 10 percent of the LED packagnstitutes luminaire failure.

Warranty period shall begin after project accepgang the Department. Supplier shall furnish
documentation of warranty procedures to the Cotudrastating that warranty is for NCDOT.

240 CONSTRUCTION METHODS

Level and secure each luminaire in all directiomsdjust any luminaires, as directed by the
Engineer, to provide optimal illumination distrilan.

All LED packages on all luminaires must be opeathiormally at contract completion. Any
luminaire displaying improper operating characterss prior to contract completion will be
replaced by the Contractor at no additional coshéoDepartment.

250 MEASUREMENT AND PAYMENT



The roadway luminaries measured as provided abdivbenpaid for at the contract unit price per
each “Roadway Light Standard Luminaires — LED".clsprice and payment will be considered
full compensation for providing and installing thED roadway luminaire on the bracket arm,
wiring inside the standard from the circuit conaustto the LED roadway luminaire, in-line
breakaway fuseholders with fuses and ground wiginpe pole on the light standard.

Payment will be made under:

Roadway Light Standard Luminaire — LED. ..o e, Each

3.00 HIGH MAST LIGHT EMITTING DIODE (LED) LUMINAIRES

3.10 DESCRIPTION

Furnish, install and place into satisfactory operatLED luminaires on high mount standards as
detailed in these Special Provisions.

The Contractor shall supply Holophane or Cooper Ltidh mount luminaires as specified below
or approved equal.

I\H/lgi;?ﬁmg Fiftt?:es Holophane Part Number Cooper Part Number

120’ 8 2%';57[)3'PK3'40K'HVOLT'G' GAN-AF-10-LED-8-5WQ-AP-MA-4N7
100’ 6 2%'_‘57[)3'PK3'40K'HVOLT'G' GAN-AF-10-LED-8-5WQ-AP-MA-4N7
80’ 8 2%'_‘57[)3'PK1'40K'HVOLT'G' GAN-AF-06-LED-8-5WQ-AP-MA-4N7
60’ 4 2%'_‘57[)3'PK1'40K'HVOLT'G' GAN-AF-06-LED-8-5WQ-AP-MA-4N7

Any alternate luminaire submitted for approval mustet the minimum requirements in the table
and sections below.

Mounting Max. LED  Number & HPS ~Min. % of Min. Maintained

Height Fixture Replgcement Color Temp initial output Dellvere_d Lumens
Wattage Equivalent at 70k hours (per fixture)

120’ 560W 8 x 750W 3500K +500K 87% 54,000

100’ 560W 6 X 750\ 3500K +500K 87% 54,00(

80’ 335W 8 x 400 3500K +500K 87% 27,00(

60’ 335W 4 x 400W 3500K 500K 87% 27,000




The Contractor shall supply the Department withreotr catalog cuts and“3party certified
photometric data files in llluminating Engineeriggciety (IES) format for any alternate high
mount luminaire submitted for approval. The Depemt will thoroughly evaluate alternate
luminaires to determine if proposed alternate hagbunt luminaire meets or exceeds design
criteria.

The manufacturer shall state the Light Loss FadtbF) used in the photometric calculations for
the proposed luminaire. LLF shall be calculatetbdsws:
LLF = Lamp Lumen Depreciation (LLD) x LuminairefDepreciation (LDD)
* Lamp Lumen Depreciation (LLD) shall be the valukgkted and reported by
the manufacturer based on the LM-80 and TM-21 tepfar the proposed
fixture for 70,000 hours at 25° C.
* Luminaire Dirt Depreciation (LDD) = 0.90

High mount luminaire retrofit LED kits are not accaptable alternative.

3.20 MATERIALS
3.21 LUMINAIRE REQUIREMENTS

A. General Requirements
* LM-79 photometric test reports shall be provideddth LED luminaires. LM-79
luminaire photometric reports shall be producedbyndependent test laboratory
and include the following:
* Name of test laboratory. The test laboratory nhagt National VVoluntary
Laboratory Accreditation Program (NVLAP) accredaatfor the IES LM-
79 test procedure or must be qualified, verified] eecognized through the
U.S. Department of Energy’s CALIPER program.
* Report number
 Date
» Complete luminaire catalog number. Catalog nurtdsed must match the
catalog number of the luminaire submitted, exceptériations which do
not affect performance.
* Description of luminaire, LED light source(s), dddD driver(s)
* Goniophotometry
» Colorimetry

* LM-80 lumen maintenance test report shall be preditbr each respective LED
light source.

* Luminaire shall be constructed of aluminum. Eaghihaire shall be finished gray
in color unless otherwise noted.

* The luminaire shall have a 7 pin ANSI C136.41 caamlphotocontrol receptacle
for future expansion capabilities.

* Provide a summary of reliability testing perfornfed LED driver.



Luminaires maximum total power consumption shatlexceed the values shown
in the table above. Nominal luminaire input wagtaghall account for nominal
applied voltage and any reduction in driver eficig due to sub-optimal driver
loading.

Luminaire shall have a maximum Backlight, Uplight&Bare (BUG) rating of 5-0-
5 and an IESNA distribution of Type V as requiredreet the spacing, the average
maintained footcandle level and the average to mum uniformity ratio
requirements shown on the plans. The same BUGgratid distribution type shall
be used throughout the project.

Luminaire LED modules shall meet dust and moistatmg of IP-66, minimum.
Luminaire shall have an external label per ANSI €18.

Luminaires shall have an internal label per ANSBE.22.

Luminaires shall start and operate in -20°C to €48Mbient.

Electrically test fully assembled luminaires befshgpment from factory.

Effective Projected Area (EPA) and weight of theinaires shall not exceed 1.3
square feet and 65 Ibs.

Luminaires shall be designed for ease of electdoalponent replacement.
Luminaires shall be rated for minimum 2G vibratiomjinimum, per ANSI
C136.31-2010

LED light sources and drivers shall be RoHS conmplia

The luminaire manufacturer shall have no less tivan(5) years of experience in
manufacturing LED-based lighting products and tluafacturing facility must be
ISO 9001 certified.

Pole hardware, nuts, bolts, and washers, etc.lshatlade from 18-8 stainless steel,
or steel conforming to ASTM A307 galvanized in acance with ASTM A153.

. Driver

Shall be 0V-10V dimmabile.

Rated case temperature shall be suitable for apenatthe luminaire operating in
the ambient temperature range of -20°C to +40°C.

Shall be rated for 480VAC at 50/60 Hz, and shadirape normally for input voltage
fluctuations of + 10%.

Shall have a minimum Power Factor (PF) of 0.9Qulitifiput power and across
specified voltage range.

. Surge Suppression

Integral surge protection shall meet ANSI/IEEE @&2procedures based on
ANSI/IEEE C62.41.2 definitions for standard andiopal waveforms for location
category C-High 10kV/10KA test, IEC 61000-4-2 (Etestatic Discharge) 8kV
Air/4kV Contact test and IEC 61000-4-4 (Fast Trants).

. Electromagnetic interference

Luminaires shall have a maximum Total Harmonic @isbn (THD) of 20% at full
input power and across specified voltage range.



* Luminaires shall comply with FCC 47 CFR part 15 foomsumer RFI/EMI
standards.

E. Electrical safety testing
 Luminaires shall be listed for wet locations.
 Luminaires shall be UL listed and labeled.

F. Finish
* Luminaires shall be painted with a corrosion resistpolyester powdered paint
with a minimum 2.0 mil thickness.
* Luminaires shall exceed a rating of six per ASTM6B4 after 1000 hours of salt
spray fog testing per ASTM B117.
» The coating shall exhibit no greater than 30% rédoof gloss per ASTM D523,
after 500 hours of QUV testing at ASTM G154 Cycle 6

G. Thermal management
* Mechanical design of protruding external surfadesa( sink fins) shall facilitate
hose-down cleaning and discourage debris accuranlati

H. Color Quality
* Minimum Color Rendering Index (CRI) of 70 with a@eaated Color Temperature
(CCT) of 3000K to 4000K

I. Optics
» Transmissive optical components shall be appliegteordance with OEM design
guidelines to ensure suitability for the thermakhmenical/chemical environment.

J. The following shall be in accordance with corregiog sections of ANSI C136.37
» All internal components shall be assembled andaored using modular electrical
connections.
* Terminal blocks shall be used for incoming AC lines
» Latching and hinging

K. Manufacturer or local sales representative shalbvige installation and
troubleshooting support via telephone and/or email.

3.30 WARRANTY

Provide a minimum ten-year warranty covering mamgd integrity and functionality of the
luminaire housing, wiring, and connections, LEDhtigource(s) and LED driver. Negligible light
output from more than 10 percent of the LED packagnstitutes luminaire failure.

Warranty period shall begin after project accepgdmethe Department.

3.40 CONSTRUCTION METHODS



Level and secure each luminaire in all directior®curely terminate the wiring for each high
mount luminaire and include an equipment groundmgductor to bond the housing to the supply
cord grounding conductor.

Adjust any luminaires, as directed by the Enginteprovide optimal illumination distribution.
All LED packages on all luminaires must be opeathmormally at contract completion. Any
luminaire displaying improper operating characterss prior to contract completion will be
replaced by the Contractor at no additional coshéoDepartment.

3.50 MEASUREMENT AND PAYMENT

The high mount luminaires measured as providedekol be paid for at the contract unit price
per each “(height) High Mount Luminaires — LED”. @uprice and payment will be considered
full compensation for providing and installing thED high mount luminaire on the carrier ring
tenon arm and connecting the LED high mount luméto the supply cord on the carrier ring.
Payment will be made under:

(height) High Mount Luminaire — LED ..........cooii it i Each



