Lumeta”

Solar Innovation from California

LPP 420

Specification Guide




SECTION 263110
ROOF INTEGRATED CRYSTALLINE SOLAR SYSTEM (RICSS)

PART 1 - GENERAL

1.1

SUMMARY

Section Includes:

Solar photovoltaic roof panels fully adhered to roof membrane.
Solar array combiner boxes.

Solar array DC disconnect switch.

DC to AC inverter.

Isolation transformer.

AC disconnect switch.
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- MODIFY BELOW TO INDICATE SECTION SPECIFYING ROOF SYSTEM. DELETE IF ROOF;
. SYSTEM IS EXISTING. SPECIFIED PV PANELS ARE SELF-ADHERING TO THERMOPLASTIC AND |
THERMOSET ROOF MEMBRANES.

B.

Related Sections:
1. Section 075300 - Elastomeric Membrane Roofing: Thermoset membrane.
2.  Section 075400 — Thermoplastic Membrane Roofing.

DEFINITIONS

Array: A mechanically-integrated assembly of modules and panels, together with support structure
and foundation, tracking, thermal control, and other components, if used, to form a DC power-
producing unit.

Abbreviations used in this section have the following meanings:

1 A Ampere (also |)

2 AC Alternating current
3 AM 1.5 Air Mass 1.5

4, BOS Balance of system
5. DC Direct current

6 deg. or N Degree

7 Imax Maximum current

8 ISC Short circuit current
9. J Joule

10. Lbf foot-pounds

11. Min Minimum

12. MPPT maximum power point tracking
13. N Newton

14. % Percent

15. PV Photovoltaic

16. psi Pounds per square inch
17. Sl Solar irradiance

18. V Volt

19. Vmax Maximum voltage
20. Voc Open circuit voltage
21. W Watt

SYSTEM DESCRIPTION

Design Requirements:

1. Contractor is responsible for providing the PV system, including attachment to roof system
and necessary modifications to meet specified requirements and maintain visual design
concepts.

2. Contract Drawings are diagrammatic and are intended to establish basic dimension of units,
sight lines, and profiles of units.

3.  Provide details for attachment and electrical connections.
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4,  Comply with roof system manufacturer's warranty design criteria when attaching solar
modules to roof system.

- MODIFY BELOW TO REFERENCE THE SECTION WHERE ROOFING MEMBRANE IS SPECIFIED
OR SELECT EXISTING WHERE NEW ROOFING IS NOT BEING INSTALLED.

B.

The RICSS shall be designed for fully adhered installation over a completed single ply roof
membrane specified in Section 075300 [075400] [existing single ply roofing]. The installation of the
solar system shall not result in penetrations to the underlying roof system. The system shall
comply with IEEE 928 and IEEE 1374.

Roof System Requirements:

1. Roof manufacturer and installer approval required for solar panel installations over existing
single-ply roof systems. Existing roofs should have a life expectancy consistent with
warranty period of PV modules. Reroofing during the warranty period of the PV modules is
strongly discouraged. Roof system should be clean and free of defects prior to installation.

2.  Walk pad layout commencing from roof access point to and around all serviceable
mechanical units and photovoltaic serviceable components.

3.  Coordinate walk pad locations with Owner and Solar System Provider.

The solar roof panels shall be of high-efficiency crystalline cell technology type, rigid, with a non-
glass cover made of a durable transparent polymer to repel dust and environmental pollutants.
The panels shall be designed to be directly adhered to the roof membrane on which is being
installed. Each solar panel shall be capable of generating DC power. The power density defined
as DC Watt output per unit of panel area shall be greater than 10 Watts/square foot, when
exposed to a radiation of 1000 Watts/square meter.

The weight load of the solar system on the underlying roof system, including any associated
mounting hardware, shall not exceed 2 Ibs/square foot.

The installed solar system shall be capable of withstanding wind loads of up to 120 miles per hour.

The wiring interconnecting the PV modules shall be installed on top of the roof membrane, using a
non-penetrating method of securement to the roof membrane.

SUBMITTALS

Product Data:
1. Submit product data for system components.
2. Include information for physical characteristics, sizes, patterns, and method of installation.

Shop Drawings: Submit shop drawings showing plans, sections, elevations and details.

Roof plan with panel layout.

Include locations and types of all drains, vents and mechanical equipment.

Show roof structures and screens, dimensioned for size and location.

Provide site plans and elevations showing adjoining shading structures, including trees,
adjacent buildings and structures. Indicate location, height, and type of structure.

5.  Electrical single line diagram.

6.  Electrical equipment room layout drawing to scale.

Submit the following Informational Submittals:
1. Certifications specified in Quality Assurance article.
2. Qualification Data:
a. Contractor's and manufacturer's qualifications verifying minimum 12 months of
commercial experience.
b. Include list of 3 completed projects having similar scope of Work identified by name,
location, date, reference names, and phone numbers.
3. Manufacturer’s Instructions:
a. Manufacturer’s printed installation instructions.
b. Indicate by transmittal that copies of instructions and recommendations have been
distributed to installer.
4, Contractor's Field Reports: Written results and findings of Contractor's field services
specified as part of Field Quality Control.
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D.

Closeout Submittals
1. Project Record Documents:
a. Record actual locations of panels, junction boxes, combiner boxes, disconnect
switches and isolation transformer. Provide complete wiring and circuit diagrams.
2. Submit evidence indicating compliance with State and local building codes.
3 Operation and Maintenance Data: Submit manufacturer’s printed, recommended operation
and maintenance data and cleaning instructions.

4.  Warranty: Submit specified product warranty.

INCLUDE THE FOLLOWING FOR LEED PROJECTS. MODIFY TO REFLECT LOCATION OF LEED
REQUIREMENTS.

E.

o

>

1.9

COowW> o

LEED Data: Provide special submittals conforming to Section 018113 - Sustainable Design

Requirements [ ] for the following:

1. LEED Credit EA 2.2: Provide calculations indicating that 10 percent of total energy costs are
supplied by on-site renewable energy systems.

QUALITY ASSURANCE

Single Source Responsibility: To ensure quality of appearance and performance, obtain
equipment for systems from single RICSS manufacturer.

Installer Qualifications: Certified in writing by equipment manufacturers as qualified for installation
of specified systems. Must have 12 months installation experience on commercial projects, and
proper licensing.

Regulatory Requirements:

1. Comply with IEEE 928, IEEE 929, IEEE 1374, IEC 1277, NFPA 70 Article 690 - Solar
Photovoltaic Systems and Article 705 - Interconnected Electric Power Production Sources,
the National Electrical Safety Code (IEEE C2), Occupational Safety and Health
Administration (OSHA) regulations (29 CFR 1910), International Building Code (ICC IBC),
State and local codes.

Certifications: Submit system component manufacturer's certification that products furnished for
Project meet or exceed specified requirements.

PRE-INSTALLATION CONFERENCE

Conduct pre-installation conference at project site.

Review requirements of Contract Documents and submittals.
Review anchor and weather-tight installation requirements.
Establish agreement, coordination, safety and responsibilities.

DELIVERY, STORAGE, AND HANDLING
Store in an ambient temperature of 40.1 degrees F to 80.1 degrees F.

Deliver in original unopened containers or wrappings. Protect finished surfaces as necessary to
prevent damage.

Place materials on pallets and fully protect from moisture. Leave protective packaging in place
until panels are installed.

Handle to avoid bending of solar modules.
Replace damaged units.

PROJECT CONDITIONS

Environmental Requirements:

1. Do not install system during rain, snow, or windy conditions.

2. Work on a dry roof only.

Existing Conditions: Ensure existing conditions are stable, solid, and ready to accept new
construction.

WARRANTY
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Provide certified copies of the following manufacturer's product warranties:

1. Roofing manufacturer's written 20 year warranty on single ply roofing against all defects in
materials or workmanship and to maintain work of this section in watertight condition for 20
years; warranty shall include connections to roof drainage fittings, sheet metal in connection
with roofing.

2. Solar panel manufacturer's 20 year warranty covering power output of panels and 5 year
warranty of rebated material and workmanship.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS
Basis of Design Product: PowerPly by Lumeta, Inc., Irvine, CA. (949) 266-3855.

SOLAR ROOF PANELS

MODIFY BELOW TO INDICATE TYPE OF ROOFING MEMBRANE.

A.

Solar Photovoltaic Panels consisting of monocrystalline photovoltaic cells of conversion efficiency
higher than 16%, factory encapsulated using ethylene-vinyl acetate (EVA), with a non-glass cover
made of a durable transparent polymer to repel dust and environmental pollutants. Solar panel
shall be of the self-adhesive type to roof membrane, with adhesion mechanism compatible with
thermoplastic [thermoset] [existing] membrane roofing. Solar PV panels shall comply with UL 1703
and IEC 62125.

Weight load of solar panels, including associated mounting structures if any, shall not exceed 2
Ibs/square feet in roofing area underneath solar panels being installed.

Physical Characteristics: Panels shall be as follows:
Length: 8 feet (6 inches between panels)

Width: 4 feet (6 inches between panels)

Weight per panel: 80 Ibs.

Rated DC Power (Watts): 380 Watts (minimum)
Maximum Power Point Voltage (Vmpp - Volts): 79
Maximum Power Point Current (Impp - Amps): 4.9
Open-Circuit Voltage (Voc - Volts): 98.9

Short Circuit Current (ISC - Amps): 5.2
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BALANCE OF SYSTEM COMPONENTS

Solar Array Combiner Boxes: UL listed, series fusing or circuit breakers for solar roof panel source
circuits in NEMA 3 or NEMA 3R enclosure as required.

Solar Array DC Disconnect Switches: UL listed, heavy duty fused safety switches on the output of
the solar array in NEMA 3 or NEMA 3R enclosures as required.

DC-to-AC Inverter: High efficiency, UL listed, utility interactive, phase, voltage and current
matched to line and load, with maximum power point tracking (MPPT) electronics, over- and
under-voltage and frequency protection in accordance with requirements of UL 1741, harmonic
control in accordance with IEEE 519, and anti-islanding protection as required by IEEE 929.
Inverter shall have automatic start-up, shut-down, self-diagnosis, and fault detection. The units
shall comply to FCC Electromagnetic Interference (EMI) Part 15, Subparts A, B and J (FCC Part
15), and IEC 1727.

Isolation Transformer: UL listed or UL Recognized when combined with the approved inverter,
high efficiency, low impedance, noise filtering, NEMA 3 or NEMA 3R enclosure as required.

AC Disconnect Switch: UL listed heavy duty fused safety switch on the output of isolation
transformer in NEMA 3 or NEMA 3R enclosure as required.

Electric Service Panel Interconnection: UL listed circuit breaker or tap, in accordance with National
Electrical Code, local codes and local electric utility company requirements. Circuit breaker or tap
shall be located in existing or new electric service panel enclosure as required.
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DC to AC Inverter:

1.  Sized to provide maximum power point tracking for voltage and current range expected from
photovoltaic array for temperatures and solar insolation conditions expected for Project
conditions.

2.  Capable of adjusting to "sun splash" from all possible combinations of cloud fringe effects
without interruption of electrical production.

3.  Listed to UL 1741.

Isolation Transformer
1. UL listed or UL Recognized when combined with the approved inverter, high efficiency, low
impedance, noise filtering, NEMA 3 or NEMA 3R enclosure as required.

AC Disconnect Switch: UL listed heavy duty fused safety switch on the output of isolation
transformer in NEMA 3 or NEMA 3R enclosure as required.

kWh Meter Socket and Meter Main: As required by the local electrical utility company, shall be
phase, voltage and current matched to load, I0k EMS amperes short circuit current rated or higher
with utility approval, UL listed, NEMA 3 or NEMA 3R enclosure as required, including required
openings and lugs.

Electric Service Panel Interconnection: UL listed circuit breaker or tap, in accordance with National
Electrical Code, local codes and local electric utility company requirements. Circuit breaker or tap
shall be located in existing or new electric service panel enclosure as required.

PART 3 - EXECUTION

3.1

A.

B.
C.
D

A &

EXAMINATION

Verify items provided by other Sections of work are properly sized and located.

Verify that the DC to AC inverters have ground fault protection.

Verify that roof temperature is a minimum of 60 degrees F for proper adhesive performance.

The roof deck shall be structurally sound, clean, dust free, smooth and flat. Required roof pitch is
0.25:12 minimum to 2:12 maximum.

SPECIAL CAUTION TO BE OBSERVED IN WORKING WITH THE PANELS

The RICSS contains live electrical components enclosed and protected within. Do not cut or drive
screws into any part of the Solar Roof Panel and System where solar panels or wiring are present
which includes, but is not limited to the solar panels, the inter-panel wiring assembly and the
rooftop solar array wiring.

Avoid electrical hazards when installing, wiring, operating and maintaining the solar roof panel and
all other electrical equipment.

The panels generate DC electricity when exposed to sunlight or other light sources.

Do not touch the exposed copper wire leads while the panel is exposed to light or during
installation. Use properly insulated tools only.

Work only under dry conditions with a dry panel and tools.

The solar roof panels are slippery when wet. Use extreme caution and proper roof safety practices
when working on or near the panels.

Do not stand or step on the panels.
Do not drop panels or allow objects to fall on the panels. Do not place equipment on the panels.

Cover solar panels with an opaque material before making wiring connections to reduce the risk of
electric shock or sparks.

Do not leave panels unsecured. Keep the panel front and back surface free from foreign objects.

Do not install panels where flammable gases or vapors are present since sparks may be
produced.

Do not drill or cut holes in the panel solar modules or wiring. Avoid sharp edges.
Artificially concentrated sunlight shall not be directed on the panel.
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Use the panel for its intended use only. Do not disassemble the panel or remove any part or label
installed by the manufacturer.

INSTALLATION

Make a solar panel roof layout drawing to include conduit runs, junction boxes, combiner boxes
and electrical homerun to the DC disconnect switch and inverter.

Install panels over single-ply roof in accordance with manufacturer's recommendations. For
existing membrane roofs with expected life longer than 15 years, inspect roof to ensure existing
roof system meets requirements outlined in this Section.

Clean the roof deck surface of dirt, debris and foreign materials.
Lay out the panels as indicated and in accordance with IEEE C2 and ASCE/SEI 7-05.

Install conduit, junction boxes and combiner boxes on the roof deck per standard commercial
practices and codes.

Before installing solar panels, feed a mandrel through conduit to ensure that conduit is clear of
roofing nails or screws.

Install and connect the Balance of System (BOS) equipment (Combiner Box, DC Disconnect
Switch Inverter, Isolation Transformer, AC Disconnect Switch and Utility Interconnection
equipment) in accordance with IEEE 929 and IEC 1173.

Installation of Integrated PV Panels:

1. Install modules over roof membrane, in accordance with the solar panel manufacturer's
instructions. Attach the solar panel to the roof membrane using panels' self-adhesive
mechanism, in accordance with the recommendations of panel manufacturer, roof
membrane manufacturer and approved submittals.

2. Install modules in location and orientation as indicated on submittal drawings.

3. Install modules in accordance with NFPA 70.

Installation of wire ways and/or conduit for DC wiring

1. Install wire ways on thermoplastic membrane, using the self-adhesive mechanism attached
to wire ways.

2. Install wire ways in location and orientation as indicated on submittal drawings

Complete the wiring termination in the following order:
1. Ground electrode conductor.

2. Inverter.

3. Combiner box.

4, Junction box.

5. Modules.

Inspect, test and startup the solar power system in accordance with the panel solar panel
manufacturer's installation manual and in accordance with IEEE 1373.

FIELD QUALITY CONTROL

An authorized representative of the manufacturer shall inspect the installation periodically during
construction and at completion to assure that the system is installed in compliance with these
specifications.

Upon completion, in addition to code required testing of electrical components and system,
megger test each circuit, and furnish a report of the tests to the Architect.

ADJUSTING

Test and adjust electrical components and operating functions in accordance with manufacturer's
instructions to ensure smooth operation.

CLEANING

Clean panel surfaces and electrical components in compliance with manufacturer's
recommendations.
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START UP

System Start Up: Furnish the services of a trained representative of the solar panel manufacturer
to instruct the Owner personnel in operation and routine maintenance of the solar panel system.

PROTECTION
Protect finished work from damage due to continuing construction activities.

END OF SECTION
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