 SECTION 265670
Solar Powered Exterior Parking/Area/Security Lighting 
EverGen Series

- GENERAL
1.1 SUMMARY
A. Section Includes:
1. Solar Powered Outdoor Lighting

1.2 REFERENCES 
A. American National Standards Institute / Institute of Electrical and Electronic Engineers (ANSI/IEEE) (www.ansi.org and www.ieee.org) 
1. ANSI/ESD S20.20-2007 Development of an Electrostatic Discharge Control Program
B. International Electrotechnical Commission (www.iec.ch)
1. (IEC) 60950-1:2005  
C. International Organization for Standardization (ISO) (www.iso.ch):
1. 9001-2008 – Quality Management Systems
D. Underwriters Laboratories
1. UL 1598
2. UL 1703
3. UL 1989
E. Canadian Standards
1. [bookmark: _GoBack]CSA
F. IDA, International Dark Sky Association (www.darksky.org)

1.3 DESCRIPTION - DEFINTIONS
A. “Remote Monitoring” is the collection and presentation of data, including device location, status, and configuration, transmitted by remote assets.
B. “System Location” is the exact location of the system installation. The geographic coordinates are used to determine anticipated Solar Insolation.
C. “Solar Insolation” is the amount of solar radiation available at the geographic location. Properly designed systems will use the lowest minimum monthly average (typically December in the Northern Hemisphere) when calculating the Array size.
D. “Photovoltaic or PV” a method of converting solar radiation energy into direct current electricity.
E. “MPPT” is Maximum Power Point Tracking, a type of charging algorithm that maximizes the amount of energy that can be extracted from a solar panel.
F. “Lighting Profile” is the way in which the LED Luminaire is powered throughout the night accumulating to give the total energy used by the system. This is sometimes referred to as the dimming profile as luminaries can be set to dim the light output for a portion of the night to reduce the total energy load of the system.
G. The “Array” refers to the Solar Energy able to be collected by the system via the PV Panels and EMS using the lowest minimum monthly average for the projects location. 
H. The “Load” refers to the energy consumed by the LED Luminaire over the course of the chosen Lighting Profile during the longest night of the year.
I. “ALR” is the Array to Load Ratio. A properly designed system will have an ALR greater than 1.2 during the longest night of the year.
J. “Autonomy” is the number of days the system can continue to power LED Luminaire Load without any daily input of solar energy. A day is defined by the number of hours during the longest night of the year. Autonomy is a function of the battery storage designed into the system.
K. “Photovoltaic Panel Tilt Angle” – The angle relative to horizontal, to which the PV panel is tilted while pointing towards the equator. Tilt angle has an effect on the amount of energy that can be collected at a given location at specific time of year.
L. “LED Luminaire” is a complete lighting fixture housing solid state lights, lens optics, and heat sink.
M. “Luminaire Wattage” is the energy used by the luminaire to produce light. Used in the calculation of the system load.
N. “Light Distribution” are general IES classification for different types of optics used to project the light emitted from the LED. Each type projects the light in different ways which allows designers to optimize the light uniformity for a given area.
O. “Light uniformity” is how well the light from multiple luminaires is distributed over a given photometric study area. Typically a ratio of the (maximum or average) amount of the light projected on the area and the minimum light value calculated within the area.
P. “Lumens” - the light output of the Luminaire. This directly correspond to light on the ground.
Q. “IES LM 79” – is a standardized test which measures total luminous flux, luminous intensity distribution, electrical power, efficacy (lumens per watt delivered), and color characteristics (chromaticity, CCT, and CRI) of the complete luminaire. This test must be done by an accredited independent laboratory. 
R. “Efficacy” – is the lumens produced by luminaire based on the wattage input. This is defined by LM-79 and will vary depending on the wattage input for any luminaire. Typically with high wattage input the efficacy of a luminaire will go down.
S. “Color Temperature” – measured in Kelvin, denotes how warm or cool the color produced by the luminaire is. Typically 3000k-4000K.
T. “Batteries” – how the energy produced by the PV array is stored for night time use to power the luminaire load. 
U. “Depth of Discharge or DOD” is the percentage of total battery charge used during one night’s operation of the system.  
V. “EMS” – Energy Management System, the “brains” of the lighting system, manages battery charging, driving the luminaire, transitioning the system from day to night, and local and remote wireless communication and telemetry.
W.  “Transitioning” – way inside the system determines when to alternate from night time illumination mode and day time charging mode.
X.  “Cloud based” refers to applications, services or resources made available to users on demand via the Internet from a cloud computing provider's servers.

1.4 SUBMITTALS 
A. Specification Conformance Document:  
Manufacturing will provide one of the following:
1. Meets specification exactly as stated.
2. Meets specification via an alternate means and indicate the specific methodology used with any deviations from the specification listed.
B. Product Data: Catalog cut sheets with performance specifications demonstrating compliance with specified requirements.
C. IES electronic files of lamp output or Photometric Plots on a surface from a defined lamp height compliant with IES LM-79.
D. LM-79 and report for chosen Luminaire confirming efficacy values. 
E. Calculation of Effective Projected Area (EPA) and weight of the solar lighting system, and EPA rating of the pole (if provided).
F. System Calculation 
1. Photovoltaic Array Sizing.
2. Luminaire load.
3. Array to Load Ratio.
4. Autonomy.
G. Line drawing or photograph of lighting system(s).
H. Wiring diagram(s).
I. References of at least 20 installation sites for the submitted manufacture.
J. Installation Instructions.

1.5 QUALITY ASSURANCE 
A. Manufacturer: Minimum 20 years of experience in manufacture of solar powered lighting systems.

1.6 SAFETY COMPLIANCE
A. Photovoltaic Panel is Nationally Recognized Testing Laboratory listed per UL/CSA 1703.
B. Luminaire approved by a Nationally Recognized Testing Laboratory.
C. Charge Controller/LED driver marked by a Nationally Recognized Testing Laboratory to UL 60950-1

1.7 OTHER COMPLIANCES 
A. Charge Controller complies with Part 15 of the FCC Rules. Operation is subject to the condition that this device does not cause harmful interference. 
B. Battery shall be rated “non-spillable” by ICAO/IATA/DOT.

1.8 PROJECT CONDITIONS
A. Ambient temperature: -40° to 60° C. (-40°F to 140°F)
B. Pole and all coupling components exceed maximum specified EPA ratings required for local wind loading conditions.
C. Pole foundations will be designed or reviewed my local engineering firm to ensure local building codes are followed.

1.9 PERFORMANCE AND SOLAR CALCULATIONS
D. Sizing Criteria and Project Requirements: 
a. Sun Hours (Insolation) based on global coordinates : 2.49   hours
b. Longest Night: 14.8h
c. Source for sun hours and longest night:  NASA 
d. Latitude: 41.38 degrees North Longitude: -71.48 West
e. Photovoltaic array tilt: 30 Degrees
f. Provides 3900 lumens or greater using a light loss factor (LLF) of 0.88 from LM 79 tested luminaire.
g. ALR > 1.33
h. Lighting Profile: 100% Dusk to Dawn
i. Luminaire Temperature: ≤ 3000K
j. LED driver must be integrated with the solar charge controller as one unit.
k. Nights of autonomy:  4.14  (Systems with less than 4 nights of autonomy will not be accepted) 
l. Battery depth of discharge:  ≤ 25%. (Due to a reduction in long term battery performance, systems designed with more than a 25% depth of discharge will not be accepted) 
m. Wind zone: 120 mph

E. Manufacturer shall submit detailed information on how the sizing was calculated including the formula with details on any and all factors included.  

1.10 WARRANTY 
A. Provide manufacturer’s warranty covering 10 years on solar lighting system from date of purchase.
B. Solar Voltaic Panel covered for minimum 20 years for power output.
C. Mounting hardware, arms & brackets covered for a minimum of 10 years.
D. Pole and associated components covered for 20 years (excluding finish).
E. LED light engine, lamps and fixtures covered for a minimum of 10 years.
F. Wire harnessing, connectors and terminals covered for a minimum of 10 years.
G. Electronics: Integrated LED driver/charge controller, communications covered for a minimum of 10 years.
H. Extended Life Batteries have a limited warranty with a replacement cost credit for up to 10 years with the following minimum coverage: 100% credit for the first 7 years, 30% credit for year 8, 20% coverage for year 9 and 10% credit for year 10.

1.11 REGULATORY REQUIREMENTS
A. FCC
B. UL 60950

1.12 BATTERY STORAGE AND SHIPPING
A. Batteries approved for shipping via ground, air, or sea. 
B. Batteries retains 80% charge or higher from 2 months of shipment.
C. Batteries ship sufficiently charged to operate the light 2 nights without any solar charging.
D. If storing batteries for future installation: must be stored inside above in a temperature controlled environment.
E. If batteries are stored for longer than 4 months past the date received they will need to be recharged before being installed to ensure battery and system performance. 

- PRODUCTS
1.13 SYSTEM – General Design
A. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Basis of design product: PV System will be attached at the top of the pole with either an integrated or separately mounted battery container.
B. Substitutions: 
2. All proposed substitutions must be submitted in writing for approval by the design professional a minimum of 10 working days prior to the bid date and must be made available to all bidders. 
2. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.
2. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.  

2. Provide complete engineered shop drawings with deviations for the original design highlighted in an alternate color to the engineer for review and approval prior to installation.
2. Provide battery and photovoltaic calculations as per these specifications.

C. Communications and Reporting
1. Maintenance and Commissioning mobile device application (EverGEN Setup App)
2. Cloud based reporting dashboard (LightGuard Plus). 
3. Available Application Program Interface (API) (LightGuard API)

1.14 GENERAL – Solar Powered Light Systems
A. Solar Powered Light System consists of seven (7) components and assemblies: (1) Photovoltaic (PV) Module(s) and mounting structure, (2) Charge Controller/LED Driver/Communications, (3) LED Luminaire, (4) Battery(ies), (5) Battery Enclosure, (6) Quick Connect Wire Harnessing with Fuse, and (7) Pole. System will at a minimum include the following characteristics.
1. Photovoltaic (PV) Module 
a. Construction:
1) Crystalline silicon solar cells
2) Framed in an all-aluminum structure
3) UL/CSA 1703 
4) Sealed behind UV stabilized tempered glass
5) Covered by a 20-year power output warranty
6) RoHS compliant
7) Cabling will be UV resistant
8) Optional PV 1/8” panel pan backer sheet
9) Water-tight wire junction box on PV module

b. Performance:
1) PV electrical junction box and connectors (MC4 type) are sealed per IP 67.
2) PV is fastened to support system at a minimum of four locations.

2. Integrated Charge Controller/LED Driver/Communication unit
a. Construction:
1) LED driver must be integrated with the solar charge controller as one unit.
2) EMS will be mounted on the exterior of the battery cabinet.
3) The device complies with Part 15 of the FCC Rules. Operation is subject to the condition that this device does not cause harmful interference.
4) Complies with FCC part 15 Class A noise threshold requirements
5) Bluetooth radio and antenna must be integrated with the solar charge controller as one unit.
6) Satellite modem and antenna must be integrated with the solar charge controller as one unit.
7) GPS chip and antenna must be integrated with the solar charge controller as one unit.
8) Charge controller/ LED driver must be capable of controlling and dimming one or two outdoor luminaries.
9) Over Voltage Protection.
10) LED Short Circuit Protection.
11) Internal PV Disconnect (no external Diodes required).
12) Reverse battery polarity protection.
13) Self-calibrating load, timing, and charging circuitry. 
14) Designed and tested to withstand electrostatic discharges up to 10,000 V without impairment per IEC 62109
15) Manufactured in a facility that employ ESD reduction practices in compliance with ANSI/ESD S20.20.
16) Connects to all system components via a quick-connect – latching connector.
b. Performance 
1) Operates in the prescribed Lighting Profile as per the Performance and Solar Calculations found above in 1.9.
2) Charge Controller operates with temperature compensated limits ensuring battery charging algorithm protects battery (ies) from over and under voltage stress
a) Charge controller adapts maximum (charged) voltage based on temperature.
b) Charge controller prevents discharge below temperature compensated battery Low Voltage Disconnect (LVD) limit.
c. Communication 
1) Bluetooth radio and antenna must be integrated with the solar charge controller as one unit.
2) Satellite modem and antenna must be integrated with the solar charge controller as one unit.
3) GPS chip and antenna must be integrated with the solar charge controller as one unit.

3. LED Luminaire
a. 10 year manufacture warranty
b. Performance: 
1) LED source designed for 65,000 hour performance with over 70% initial lumen maintenance.
2) LED chamber of the luminaire provides IP65 protection.
3) Available in 3000K, 4000K and 5700k temperatures. 
4) Luminaire shall operate at range of 18 to 70VDC.  
5) LED junction temperature does not exceed 100 °C in worst-case site temperature conditions 
6) Nationally Recognized Test Laboratory listed UL 1598 CSA 22.2.
7) Rain-proof LED chamber.
8) Wet location listed.
9) Dark Sky Compliant.
10) Designed and factory-installed LED light source only.
11) High brightness LEDs only rated at a typical minimum of 140 lumens/watt based on LM-79 report.  
12) Manufacturer provides relevant .IES files to indicate light dispersion and intensity of LED source.
13) Achieves a maximum BUG rating of [B3], [U0], [G3] in each category at rated operating power.
c. Finish:  Housing is treated with durable coating to resist solar and environmental degradation for the duration of the specified warranty period.
d. Hardware: All exterior hardware and fasteners, wholly or partly exposed, shall be stainless-steel alloy. All internal fasteners are stainless-steel or zinc coated steel. All remaining internal hardware is stainless steel, aluminum alloy, or zinc coated steel

4. Batteries 
a. Construction:
1) Sealed valve regulated Gel or AGM cell type.
2) Maintenance free.
3) Air shippable.
4) Battery shall be rated “non-spillable” by ICAO/IATA/DOT.
5) 100% recyclable.
6) Battery must be built to comply with UL 1989.
b. Performance
1) Able to perform for duration of the warranty period
2) Deep cycle technology.
3) Maintains over 80% of charge after 2 months if left disconnected.

5. Battery Enclosure
a. Construction:
1) Self-contained vented enclosure which theft and vandalism protection.
2) Holds 1, 2, 3, or 4 large-size batteries to a maximum enclosure weight of 350 lbs.
3) All battery wire terminals and harnessing connect via quick-connect type with keyed connections to prevent miswiring.
4) Terminal covers, ring washers, terminals, etc. are non-corrosive non-rusting.

6. Wire Harnessing & Fuse
a. Wire Harnesses Construction
1) All UV stabilized jacketed wiring and connectors. 
2) Quick disconnect connector plugs have latch to ensure secure connection.
3) Provided with in-line fuse and holder in weather tight enclosures.
4) Provided in variable lengths to eliminate all field wiring.
5) Color coded connectors make circuit purpose identification simple.
6) Individually matched quick disconnect plugs for battery, PV and luminaire to charge controller/LED driver.
b. Wire Harness Performance:
1) Sealed gasketed connectors prevent dust intrusion.

7. Solar Lighting Pole, PV Structure
a. Construction:
1) Overall Length will be long enough to accommodate luminaire mounting highlight with enough clearance for the PV panels to be positioned correctly without contacting the mounting arm.
2) Pole will be constructed out of aluminum, steel, concrete or fiberglass which have been engineered to meet the weight and EPA requirements of the system and applicable building codes.
3) Attached to an engineered concrete base or direct burial into the ground. 
4) Stainless steel or zinc plated steel hardware for rust-proof and corrosion resistant mounting equipment.
5) Provided with 3.5” diameter (OD) tenon to support direct mounting of the PV array.
6) Pole meets ANSI C136.36A-2010, for Roadway and Area Lighting Equipment- Aluminum Lighting Poles.
b. Pole Performance:
1) Pole Design will meet engineering requirements based on the system’s weight, EPA and wind rating for that geographic locations. 
2) Independently verified pole strength and base details by licensed Professional Engineer and Test Lab.
c. System Support Structure Performance:
1) The PV support structure and battery cabinet shall mount to a 3 ½” OD diameter by 6” long tenon.   
8. Arm
a. Construction: Cast Aluminum or Steel
b. Size: Per pole drawing
c. Finish: Same as pole 
d. Mounting:  Attachment point on pole will be relative to the final luminaire height as stated in the photometric design.

PART 2 - EXECUTION
2.1 INSTALLATION
A. Install equipment in accordance with manufacturer’s installation instructions.
B. Provide complete installation of system in accordance with Contract Documents.
END OF SECTION
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