
REVISION OF SECTION 613

Solar COLLECTION SYSTEM

Section 613 of the Standard Specifications is hereby revised for this project as follows:

DESCRIPTION

This work consists of furnishing and installing foundation pad, solar panels, conduit, cable, wiring, charge controllers, batteries, battery enclosures, and incidental materials for a photovoltaic solar collection system with ten (10) days autonomy at -10 degree C in accordance with these specifications and in conformance with the details, lines, grades, and locations shown on the plans or otherwise established. The Solar Collection System shall operate the equipment shown in the plans for ten (10) cloudy days in a row before needing a recharge.

MATERIALS

Photovoltaic solar collection system (PV) materials shall conform to Section 715.

(a) Foundation. Foundation Pad shall be precast concrete, measuring 4 ft x 3 ft x 6 inches thick.  Conduit to the battery/control box from the pull box and panel shall use a cutout hole sized to a maximum of 20% of the footprint of the battery/control box.  The top surface of the foundation pad shall be flush with the existing ground elevation.  A complete foundation includes 4 inches of compacted base material, reinforcing steel, ground rods, connector bolts, anchor bolts and sealant between the pad and the battery/controller box.
(b) PV Standard. A complete photo voltaic (PV) standard includes the module array, PV components and all mounting hardware. 

(c) Conduit. Conduit includes all elbows and fittings required to install complete foundation runs between pull box, battery/controller box and panel. 

(d) Control/Battery Enclosure. A complete control/battery enclosure includes the grounding system, NEMA 4 enclosure and all related components, and connections to the module array and the device(s) it is serving. The control/battery box shall not be considered a pull box.
(e) Wiring. Complete wiring includes control wiring, PV wiring, main circuit wiring, battery wiring, ground wiring, service entrance wiring, and all other wiring necessary for a complete installation.
(f) Materials List. At the preconstruction conference the Contractor shall submit to the Engineer three copies of a list of all materials and equipment to be incorporated into the work. The Contractor shall include the following items on the list:

(1) 
PV foundation pad, post, battery/controller box, conduit, and guardrail layout drawing
(2) 
Detail of foundation pad with battery/controller box

(3) 
PV manufacturer’s product information including all components

(4)  Details of charge controller, load controller, maintenance-free batteries, surge protection, AC breakers/fuse blocks, DC breakers,/fuse blocks, inverter load blocks manufacturer’s product information 

(5) 
PV mounting hardware for 4-inch post
(6) 
Battery Manufacturer’s data information
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(7) 
Solar panel’s data information

(8) 
Controller/battery box type and rating
(9)  All other items required for a complete installation

The Engineer will return lists that are incomplete or that include unacceptable materials to the Contractor for correction and re-submission.

The Contractor shall not order materials or equipment until the Engineer has reviewed and approved the materials and equipment list. The Engineer's approval of the list shall not relieve the Contractor of responsibility for the proper functioning of the completed installation per manufacturer’s recommendations. 

CONSTRUCTION REQUIREMENTS

General. All work shall conform to these specifications and the National Electrical Code, and shall comply with applicable regulations as specified in subsection 107.01.

Each system shall be installed as shown on the plans or as designated. The Contractor shall furnish and install all incidentals necessary to provide a complete working system.

All foundations shall have ground rods conforming to the National Electrical Code. All foundations on structures shall be grounded to the structure steel by a method that is in accordance with the National Electric Code and which is approved by the Engineer.

Solar Modules. Solar Modules shall be mounted on the pad by a manufacturer’s approved device. Solar modules shall be oriented to 180o (true south) and tilted to 55 o to provide the maximum winter irradiance incidence.

Testing. Prior to final acceptance, the Contractor shall demonstrate to the Engineer's satisfaction that all solar collection equipment installations are in proper working condition. Temporary power and all cable connections required for testing shall be provided by the Contractor.

Obtain and record solar irradiance (W/m2) measurement with a calibrated solar meter or pyronometer. Multiply this value by 0.7 to obtain expected peak AC output and record this peak watts (AC estimated) output.

Measure and record watts AC output (AC measured) from the inverter or system meter.

Divide watts (AC measured) by percent peak irradiance and record (AC corrected) value. This (AC corrected) value is the rated output of the PV system. This value must be within 90% or higher of watts (AC estimated) recorded.

Provide 4 notebooks containing all manufacturer’s materials descriptions, testing and diagnostics, AC measurements, detailed conduit location data in elevation and plan, and as-built drawings.
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METHOD OF MEASUREMENT

Solar Collection System will be measured by the actual number installed and accepted. 
BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit price for each of the pay items listed below that appear in the bid schedule.

Payment will be made under:

Pay Item











Pay Unit
Solar Collection System








Each

The following items will not be measured and paid for separately, but shall be included in the work:

(1) Submittal plans, manual notebooks with as-builts, and manufacturers’ recommendations for solar collection system
(2) Junction boxes, splice boxes, pull boxes, pull wire, weatherheads, adaptors, and expansion joints for conduit

(3) Additional pull or splice boxes installed at the Contractor's option 

(4) Saw cutting, trenching, excavation, backfill, removal of pavement if any, and all other work necessary to complete solar array installation
(5) Electrical conductor tagging 

(6) Direct burial cable in conduit between post foundation and battery/controller box on the foundation pad and the pull box.

(7) Testing of the solar collection installation, including temporary power and all required cable connections 
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