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Introduction

Xunlight Corporation is a manufacturer of flexible, lightweight and environmentally safe thin-
film silicon solar laminates. Due to the unique composition of our advanced thin-film
applications, our laminates can be utilized in a wide variety of ways. The combination of flexible
and lightweight allows for the implementation of small- to large-scale energy generation
strategies for a variety of applications. Xunlight laminates are designed to be versatile, long-
lasting solar laminates suitable for a variety of applications.

DISCLAIMER of LIABILITY

XUNLIGHT does not assume responsibility and expressly disclaims liability for injury, loss,
damage, or expense arising out of, or in any way connected with, installation, operation, use, or
maintenance by using this manual.

XUNLIGHT assumes no responsibility for any infringement of patents or other rights of third
parties, which may result from use of laminates.

No license is granted by implication or under any patent or patent rights. The information in this
manual is believed to be reliable, but does not constitute an expressed and/or implied warranty.

XUNLIGHT reserves the right to make changes to the product, specifications, data sheets and
this manual without prior notice. For the latest information please visit www.xunlight.com

Safety Warnings

e Xunlight laminates produce DC electricity when exposed to sunlight or other light
sources and can produce an electrical shock or burn. Xunlight laminates continue to
produce voltage when attached to a load or combiner box. Even at low light levels, the
laminates can produce high voltages. Use insulated tools and gloves when working with
Xunlight laminates. Xunlight laminates have no on/off switch, but they can be made to
cease functioning by covering them with an opaque material or by placing the laminate
on a clean, smooth and flat surface with the working side down so that the cells are not
exposed to sunlight. When working on installed laminates, always wear electrical gloves,
disconnect all external energy sources and short-circuit the output of the laminates.

e Xunlight Laminates can experience conditions that produce more current and/or voltage
than that reported at standard test conditions. Ratings made at standard test conditions
are for a fully stabilized product. The initial power production from Xunlight laminates
may be as much as 15% above rated outputs during the stabilization period after product
installation.

e Reflections from snow, rain clouds or buildings can increase sunlight and therefore raise
the current above the rated value. Section 690 of the National Electric Code requires 156
percent for conductor and over current device sizing to account for this variance. Cold
temperatures can increase voltage by 0.38 percent per degree C as the temperature drops.
The highest acceptable voltage a photovoltaic array can be according to the NEC is 600
Volts. Xunlight laminates should be handled with care. The laminates contain live
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electrical components. Do not cut or trim a laminate in any way. Do not drive screws
through any part of the laminate. Doing so can cause electric shock, may result in fire
and will void the warranty.

o Never artificially concentrate sunlight onto the surface of a Xunlight laminate.

e Care should be taken to avoid stepping on a laminate or placing/dropping tools, or boxes
onto the top surface. The Xunlight laminates are slippery, especially when wet. Use
extreme caution and proper safety gear when working or near the laminates.

e Damaged Xunlight laminates must be handled with caution and disposed of properly.
There are no field serviceable components in a laminate.

e Although the Xunlight laminates can withstand certain types of deformation with no
significant loss of performance, care should be taken not to dent the cells and to ensure
that the laminate will lie flat when installed. Do not curve to a radius less than that of the
shipping drum and not less than 8 inches (200 mm) in any case. Laminates should have a
minimum bend radius of 36 inches when installed.

e Do not disconnect a laminate under load. The electrical path should only be disconnected
using an approved disconnect device.

e Use caution when cleaning Xunlight laminates, as the combination of water and
electricity may present a shock hazard. Generally, a good rain is sufficient to clean
laminates installed on membrane roofing. However, in dusty arid locations the laminates
can be cleaned with water or mild soap and water. Do not use abrasive soaps or solvents.
Do not spray water directly at leading edge of the Xunlight laminates. Avoid cleaning
the laminates in the middle of the day.

e Avoid shadows by proper selection of the installation site.

¢ Depending on the roof type, Xunlight laminates have a Class A fire rating up to and
including slopes of 2” per foot. However, this rating is not valid of all types of roofs.
Please contact Xunlight with details of your proposed installation.

Codes and Regulations

In the U.S., all installations should conform to the National Electric Code (NEC), including
article 690 on Solar Photovoltaic Systems and all other appropriate articles and sections. The
mechanical and electrical installation of Xunlight laminates in Canada should be performed in
accordance CSA C22.1 and with all applicable codes, including electrical codes, building codes,
and electrical utility interconnect requirements. Such requirements may vary with mounting
locations and roofing technology. Requirements may also vary with system voltages and array
complexities. Local authorities should be contacted for governing regulations. Mechanical
installation should be completed by licensed roofing contractors and electrical connections
should be completed by licensed electrical contractors or certified NABCEP installers.
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Product Specifications

The maximum system voltage for a Xunlight laminate is 600 Vdc in the US and Canada (1000V
in Europe). Xunlight laminates must not be connected directly in parallel without use of a string
fuse.

Xunlight laminates have no external metal parts that require grounding. If a metal structure,
wire-way, or combiner box is included in the photovoltaic -system, grounding of that component
should be in conformance with local and national codes.

The electrical characteristics in Table 1 are within £10 percent of the indicated values of Isc,
Voc, and Puax under standard test conditions (irradiance of 100 mwW/cm?, AM 1.5 spectrum, and
a cell temperature of 25°C (77°F)). Note that during the first few weeks of operation, the power
may be higher than the rated values by 15%, voltages may be higher by 10% and currents may
be higher by 5%. Typical power degradation of Xunlight laminates after light soaking in
accordance with the IEC61646 method is 10-12%.

Under normal conditions, a photovoltaic laminate is likely to experience conditions that produce
more current and/or voltage than reported at standard test conditions. Accordingly, the values of
Isc and Voc marked on this laminate should be multiplied by a factor of 1.3 when determining
component voltage ratings, conductor ampacities, and size of controls connected to the PV
output. The fuse rating for the Xunlight laminates is 10 amperes (8 amperes in Europe). Only
DC-rated fuses of the appropriate type and voltage rating shall be used.

Refer to Section 690-8 of the National Electrical Code for an additional multiplying factor of 125
percent (80 percent derating) which may be applicable.

The Xunlight family of photovoltaic laminates consists of three different series of laminates.

The XR series, the XRS series, and the XRU series. The product data sheets (below) lists the
ratings and sizes of the available laminates in each series. Please visit Xunlight.com for the
latest updates to the data sheets. The electrical connection to the laminate is factory installed and
is terminated with Tyco SOLARLOK connectors. Each solar cell in a laminate has two bypass
diodes for minimize loss of performance under partial illumination. The laminates weigh
approximately 0.5 Ib/ft? and are rated to withstand a uniform 30 Ib/ft? load if installed according
to instruction
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. . Models: XR12
XR Solar Laminate Series XR36

Basic Characteristics at STC

Power [£5%) Pm (W) a7 201

Open Circuit Voltage Vo (V) 26.50 T8.50

Short Circuit Current sz (A) 6.35 6.35
\Voltage at Max Power Wim (V) 19.40 58.20
Current at Max Power I (A) 5.00 5.00

Length (£3 mm/0. 12 in) L {mm/in} 1801/70.91 518220403
Width (£3 mm/0_12 in) W (mmfin) | 911/35.88 H11/35.88
Waight M (kgllbs) | 49 12126
Thickness T (mmifin} 1.5/0.06 1.5/0.08
Characteristics for System Desig

Max System Voltage 800 Vv (US/Canada), 1000 V (Eurocpe)
Series Fuse 10 A (UL 1703/U5 MEC), 8 A (Europe/IEC)
Temp Coefficient of Power -0.243 %C

Temp Coefficient of Voo - 0.354 %C

Temp Coefficient of Isc +0.138 %"™C

NOCT 515°C

Classification IEC Application Class AfSafety Class Il
UL 1703 Fire Rating Class A

* Sz manual or comtact Xunlight for detaits.

| Certified to the following standards: |IEC 81646, EN 61730 and UL 1703. |

25 year limited power output warranty (80% of minimum power at 25 years)
5 year limited product wamanty

All specifications subject to dhange without notice. Lsbest datashests svmnikble st waw o ight.com.

XR36

(:!'1!_#) c e @w D See table for other models

Falals Dlaaa

£ Copyright 2011 Xunlight Corporstion—All Rights Reserved My 2011
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Models:

[4 2P|
Basic Characteristics at STC XRS10 KRS ! EfEInE 12

25 year limited power output warranty (80% of minimum power at 25 years)

5 year limited product wamanty

Al specifications nubject to dhange without notice. Lsbect datachests smilble ot wsw o ight com

Power (£5%) Pm (W) 81 154

Open Circuit Voltage Vo (V) 21 420

Short Circuit Current Isc (A) 6.35 6.35
Voltage at Max Power Vim (V) 16.2 30.7
Current at Max Power I (A) 5.00 5.00
Length (3 mm/0.12 in) L {mmiin} 2944/115.9 548002158
Width (£3 mmu0.12 in) W (mmfin) | 454/17.0 4541178
Weight M (kg'lbs) | 3.3/7.2 6.3/13.8
Thickness T (mmyfin} 1.5/0.06 1.5/0.08
Characteristics for System Desig

Max System Voltage 800 V' (US/Canada), 1000 V (Eurcpe)
Series Fuse 10 A (UL 1703/U5S NEC), 8 A (Europe/IEC)
Temp Coefficient of Power -0.243 %"C

Temp Coefficient of Voo - 0.384 %°C

Temp Coefficient of Isc +0.138 %/C

NOCT 51.5°C

Classification IEC Application Class AfSafety Class Il
UL 1703 Fire Rating Class A

* Sms manusl or contact Xunlight for detsis.

Cerifications

Standard XR5-189 available cerified o IEC 616848, EN 61730 and UL 1703.
Cerifications expected for other models September 2011.

(W) CE @ [0

See table for other models

& Copyright 2011 ¥unlight Coporstion—All Rights Reserved My 2044
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Models: XRU10
XRU19
[3#1mmLal
Basic Characteristics at STC XRuU10 XRU1G 5 RNt 2 "' I'_
Power (£5%) Pm (W) 71 134 i
Open Circuit Voltage Vo (V) 25 420
Short Circuit Current Isc (A) 5.4 5.4
Voltage at Max Power Vim (V) 16.7 N7
Current at Max Power I (A) 4.24 4.24
Length (3 mm/0.12 in) L {mmiin} 2944/115.9 548002158
Width (£3 mmu0.12 in) W (mmfim} | 391/15.4 381M15.4
Weight M (kg'lbs) | 2.8/6.2 5.3M11.7
Thickness T (mmyfin} 1.5/0.06 1.5/0.08
Characteristics for System Desig
Max System Voltage 800 V' (US/Canada), 1000 V (Eurcpe)
Series Fuse 10 A (UL 1703/U5S NEC), 8 A (Europe/IEC) by
Temp Coefficient of Power -0.243 %"C ‘
Temp Coefficient of Voo - 0.384 %°C = _-:
Temp Coefficient of Isc +0.138 %/C w2
NOCT 51.5°C
Classification IEC Application Class AfSafety Class Il
UL 1703 Fire Rating Pending
* See manusl or contact ¥unlight for details.
Available certified to IEC 616846, EN 61730 (UL 1703 expected September 20110
Certifications for option with J-Box at same end expected September 2011.
25 year limited power output warranty (80% of minimum power at 25 years)
5 year limited product wammanty
All specifications subject to change without notice. Labest datnshests svnilsble ot wawonlight com. I
XRU19
See table for other models

My 2011
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Before starting any installation, review the label supplied on each laminate for electrical specifications, system
design specifications and warnings or cautions. Figure 2 shows an example label and the information it
contains.

Manufacturer/Fabricant : Xunlight Corporation

Model/Modéle : XR36-291

Date of Manufacture/de fabrication (mm/ddiyyyy) . 00/00/0000

Serial Number/Numéro de série r EXAMPL

Maximum Power/Puissance maximale (Pmax) (201w

Open Circuit Voltage/Tension en circuit ouvert (Voc) : 7950V
i Short-cireuit Current/Courant de court-circuit (Isc) 16,35 A il
© Voltage al maximum power/Tenslon nominale (Vmp) ;882 V [
! Current at maximum power/Courant nominal (Imp) :5.00 A |

Maximum system voitage/Tension maximale du systéme : 600V

Series Fuse/Fusible de séries 10A I
| Diode 12A |

Fire Rating/Classement de résistance au feu ' Class/Classe A :

All values at standard test conditions (AM1.5, 1000 Wim®, 25°C) In accordance with IEC-B1646 after
Ilnht soaking/Toutes les valeurs sont fournles sous conditlons de lest standard (CTS - AM 1,5

1000 Wim?, 26°C) aprés ensolelllement selon CEI-61646. Ses manual for detalls/Valr le manuel
pour plus de détails.

EXAMPL

Field wiring/CAblage minimal 14AWG, -40°C to 50°C Cu only/Cu uniquement.

See manual for wiring instructions/Volr le Manuel d'installation pour les instructions de cAblage.
Maximum mechanical load 30 Ib/sq. ft. (not rated far structural loads)Pulssance mécanique

30 Ibfpled carré (non congu pour charges structurales).

Fanels do not contain any user serviceable parts. Panels must be maintained by qualified personnel
aniyfAttention | Le produit ne contient aucune pléce réparable par l'utilsaleur. Les panngaux sont
entretenus et réparés uniquement par un personnel qualifié,

Waming: Risk of eleciric shock. Panels produce eleciricity when exposed Lo light/

Avertissement : Risque de choo électiiguel Les panneaux pioduisent de I'éleciicré & partir du
rayennement solalre.

x unlight N
CORPORATION Intertek

Flaxible « Lightwelght = Powerful

4000344
Conforms to UL Std 1703
Cartilied to ULC/ORD Std C1703

3145 Nebraska Avenue, Toledo, OH 43506, USA. Patents pendingBrevels en instance,
Made in USA/Fabrigué dux E.-U,

Do not disconnect under load.
Ne pas débrancher lorsque chargée.

Figure 2. Example of Laminate Label
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Installation Considerations

Specific instructions for various types of installations are available from Xunlight as attachments
to this document. Further, a system installation will typically include wire-ways, conduits,
combiner boxes, over current protection devices, and inverters. The specification and
installation of these system components are not covered in this document or in the attachments.
A qualified professional, NABCEP certified installer, or licensed electrician should design and
install Xunlight XR-Series laminate systems in accordance with all national and local codes and
regulations. Do not design or install a system that exceeds the fuse, voltage, or current ratings on
the label of a Xunlight laminate.

Rooftop installation methods

A minimum slope of 0.25” per foot is recommended for all installations to permit water runoft.
Fire rating restrictions apply for roof slopes greater than 2” per foot. Contact Xunlight if
planning such installations.

Standing Seam Metal Roofs

There are several different ways to attach the Xunlight laminates to standing seam metal roofs.
For metal roofs having flats between the structural ribs less that 16 inches (405mm) there is a
plate mounting option where the laminate is adhered to a metal roofing material and fastened
over top of the structural ribs. This installation method can be used for all of the Xunlight
laminates. Below is an example of this installation method, XR series laminates are installed on
a trapezoidal steel roof
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For standing seam metal roofs having structural ribs with a flat area over 16 inches (405mm) but
less than 18.75 inches (476mm) the XRU series of laminates are ideally suited. For standing
seam metal roofs having structural ribs with a flat area over 18.75 inches (476mm) the XRS
series of laminates are recommended. The XRU and XRS laminates are adhered directly to the
flat of the roof using standard roofing tapes. Below illustrates this type of installation, XRS
laminates are directly adhered to a metal standing seam roof.

EPDM or TPO Membrane Roofs

For single ply membrane roofs using EPDM or TPO, the XR family of laminates can be directly
adhered to the surface using standard roofing tapes. Below illustrates XR36 laminates installed
on one such roof.
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Catalog #IM1 Page 10



Tilted Mounting Structure

For flat roofs that experience excessive snow coverage the tilted mounting structure is ideal. The
structure offers several advantages on the not so ideal roof tops. The raised profile keeps the
laminates out of the pooled water or ice caused by snow and allows snow to melt and runoff of
the laminates quickly. The additional benefit is that it adds a 10° tilt angle which improves the
power output of the system. XR series laminates are direct adhered to the mounting structure
using common roofing tapes and the assembly can be ballasted to the roof. In the case of EPDM
or TPO roofs the mounting structure can be directly adhered to the roof using standard roofing
tapes with no penetrations in the roofing membrane required.

Copyright © Xunlight Corporation 17 May 2011
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Miscellaneous Installation and Uses

Land Fill and Ground Cover applications

Due to the laminate's flexibility and lightweigh the XR family of laminates are ideal for direct
adhering to landfill and other ground covers where rigid panels are not suitable. Illustrated
below is one such installation.

Tilted Ground Mounting

The tilted mounting structure is also well suited for ground mounting as well as a roof mounted
systems. The system can be anchored to the ground using many common ground anchoring
methods or be ballasted. Due to the fact that a foundation is not required for mounting the
laminates, sections or the entire solar array can be moved if required in the future. Below is an
illustration showing an array mounted on grassy soil, though another popular application is an
unused parking lots.
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Facade mounting

The XR family of laminates can be mounted on the facade of buildings or other structures. In the
picture below, Xunlight laminates are facade mounted on the world's first totally
solar powered sign in Times Square.

Unique applications

If you have a unique application, please contact Xunlight via www.Xunlight.com or call 419-
469-8622. Our experienced applications group can go to work for you and provide a solution for
your solar power needs.
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Catalog #IM1 Page 13



unlight

CORPORATION
Flexible = Lightweight ¢« Powerful

Mechanical Installation Insert

Xunlight Photovoltaic Laminates Adhered to Standing Seam or Other Metal
Roofing Products

Copyright © Xunlight Corporation 21 June 2011
Page 1
Catalog #IM3



Introduction

Xunlight Corporation is a manufacturer of flexible , lightweight and environmentally safe thin-
film silicon solar laminates. Due to the unique composition of our advanced thin-film
applications, our laminates can be utilized in a wide-variety of ways. The combination of flexible
and lightweight allows for the implementation of small- to large-scale energy generation
strategies for a variety of applications. Xunlight Laminates are designed to be versatile long-
lasting solar laminates which can be installed directly onto commercial standing seam metal
roofs or to other metal sheets products such as coiled Galvalume/Zincalume. The metal sheets
can then be attached to the roof or other structures. The metal substrate can either be Kynar
(PVDF) coated metal or uncoated Galvalume/Zincalume. If your metal roofing material is not
known care should be taken to ensure proper adherence of the laminate to the material. There
must be adequate flat area to accommodate the laminate.

Several other installation methods for terrestrial, commercial, and residential rooftops
applications are available, Please visit WWW.Xunlight.com for more information.

DISCLAIMER of LIABILITY

Prior to installation you must first read Xunlight's catalog #IM1 for general safety and
Liability information.

Please contact Jim Young prior to starting the installation (See cover page for contact
information)

This catalog is for your reference only, please visit WWW.Xunlight.com for the latest
version of this and all other Xunlight product catalogs prior to installation.

XUNLIGHT reserves the right to make changes to the product, specifications, data sheets
and manuals without prior notice.

e Safety Warnings
Xunlight laminates are designed for terrestrial, commercial, industrial, and residential
rooftop applications. The installation instructions are related specifically for the use of
Xunlight Laminates in conjunction with standing seam metal roofs or similar metal
roofing material such as Galvalume/Zincalume coiled material.

e Do not puncture, cut, or alter the Xunlight laminate in any way. Doing so could result in
electrical shock, may cause a fire, and will void the warranty, and all Xunlight Safety
Certifications for this product will be invalidated. There is no field serviceable
components, or components that can be field altered in a Xunlight laminate.
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Installation Instructions.
Installation Instructions.

These installation instructions are specifically for use of Xunlight laminates directly adhered to a
standing seam metal roofs or other similar metal product. Before starting any installation, review
the label supplied on each laminate for electrical specifications, system design specifications and
warnings or cautions.

Installation Considerations --Before installing the Xunlight laminates a site survey should be
performed. Sites should be selected in areas providing full direct sunlight, especially during the
middle of the day, when the sun is the highest. An area large enough for the array must be
identified. It should be flat, clean, well drained, and free of shadows. A minimum pitch of ¥
inch per foot is required to prevent ponding. Areas showing evidence of previous ponding
should be repaired prior to installation of the laminate. Due to the many different types of
roofing materials and designs there are several variations to applying the Xunlight laminates to
the roofing material. This guide will cover the general installation techniques for the most
common types of installations. However please contact a local professional engineer to perform
a wind uplift study prior to the installation so a detailed plan can be established to ensure the
proper installation technique and mounting arrangement is used.

A rooftop system installation will typically include wire-ways, conduits, combiner boxes, over
current protection devices, and inverters. The specification and installation of these system
components are not covered in this document. A qualified professional, NABCEP certified
installer or licensed electrician should design and install Xunlight laminate systems in
accordance with all national and local codes and regulations. Do not design or install a system
that exceeds the fuse, voltage, or current ratings on the label of a Xunlight laminate.

Laminate Handling -- Care should be taken while handling the Xunlight laminates. A
cardboard core is provided in the box of laminates and it is an essential tool in removing and
transporting the laminate to the installation position. To remove a laminate turn core and wrap
the laminate around the core while turning the core inside the box. Two installers should then
pull the core with the laminate wrapped around it out of the box; at least one installer should be
holding the short edge of the laminate to the core so that it does not unroll prematurely.

Carry the laminate on the core to its installation position.
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Required Tools -- Below is a list of the required tools to install the entire line of Xunlight
laminates on TPO and EPDM roofs.

Tools needed:

a. Chalk line

b. Gloves

c. Scissors

d. Tape measures

e. Manufacturer Recommended primer applicator
f. Razor knife

g. Firestone Quick Prime Plus (for Xunlight laminates)
h. ADCO Heliobond PVAG00BT

I. Isopropanol, rags

j. Indelible markers

k. Rubber roller

I. 3M #4110 Acrylic Tape linch (25mm) wide.
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Mechanical Installation Layout and Prep work --

The mechanical means for securing the laminate to the roof is the application of 4 inch wide
ADCO Heliobond PVA 600BT (butyl) seam tape and 3M #4110 (acrylic) tape adhered to the
roofing material. However each installation site is unique and should have a wind uplift study
included in the site survey. The hold strength of seam tape is available upon request. Below is
an illustration of a perpendicular tape layout for flat metal roofing material. Tape is applied to
the roofing membrane full length of the array perpendicular to the length of the laminates. The
header and footer tapes should be the 1" acrylic tape extend past the laminate slightly with the
butyl tape adhered directly to the inside. This insures that the edge of the laminate will not
extend past the edge of the tape during the installation process. The center of the laminates
should have additional, evenly spaced strips of butyl tape to achieve a maximum distance of 34"
between each strip of tape. In the illustration XR36 laminates are shown which require 7 strips
of tape to achieve the 34" maximum tape spacing. For installations where there are obstructions
like the raised seams on a standing seam metal roof it is appropriate to apply the butyl tape
parallel to the length of the laminate with the acrylic tape at the header and footer end with
slight amount of tape exposed. For the XRU and XRS series laminate butyl tape at each edge
will suffice for the XR series laminates an additional strip of butyl tape on the center of the
laminate is required. Be sure to apply the butyl tape leaving the tape slightly exposed on the
edges so the edge of the laminate is fully adhered. Leave a 1/2" (12mm) space on the acrylic
tape at the lower edge of the laminate for a weep hole to allow condensation to exit. The
temperature must be above 50°F for the tape to adhere properly.

Once the locations of the laminates and corresponding tape is determined snap chalk lines
according to the tape layout requirements stated above. Clean the roofing material, per the
manufacturer’s current technical specifications where the tape will be placed. Allow the roof to
dry completely, apply the manufacturers recommended primer to the cleaned areas of the roof.
Allow the primer adequate time to cure. It may be necessary to re-snap chalk lines prior to
applying the tape to the roof. Step by step detailed instructions are to follow

Copyright © Xunlight Corporation 21 June 2011
Page 5
Catalog #IM3



Step by Step Laminate Installation Instructions

1. Measure key reference points where tape will be applied and mark with indelible marker.
Snap chalk lines at reference points to guide the installation of the laminates.

2. Clean area where adhesive tape is to be installed. Use isopropanol or roofing manufacturer’s
recommended cleaning solution for difficult to remove materials.

3. Apply primer (Firestone Quick Prime Plus) to the laminates. The primer on the laminates must
correspond to the tape pattern of the roofing substrate.

4. Apply the roofing manufacturers recommended Primer to the roofing material using the
manufacturers recommended applicator in the appropriate configuration using the chalk lines as
a guide. The location of the primer must correspond with the primer applied to the laminates

5. Once the primer has set up install the adhesive tape to the primed locations of the roofing
material using your chalk lines as a guide. Apply the tape the full length of the array and cut the
tape to length. Use the rubberized roller to ensure proper adhesion to the roof.

6. Now you are ready to install the laminates, with the tape's release film still applied, use the
cardboard core provided to carefully unroll the laminate into its approximate position. Using the
chalk lines as guides, position the laminate into its final position.

7. Pull the tape's release film on the junction box end of the laminate. Press the laminate into the
tape to adhere the laminate to the roof. This will ensure the laminate does not get moved from its
proper position for the remainder of the steps. In the case of standing seam or similar parallel
tape application roofs remove the acrylic tape's liner and approximately 2 foot of the release
films on the butyl tape on the header side of the laminate.

8. For perpendicular installations start from the non adhered end of the laminate roll the
laminate back on to the cardboard core exposing the remainder of the tape. Peel away the tape's
release films as you unroll the laminate off of the cardboard core. Keep a constant tension on the
core as you unroll the laminate to ensure the laminates lay flat. For parallel installations it is not
necessary to roll the laminate back on to the core, simply peal off the remainder of the release
liner.

9. Press the adhesive tape that is under the installed laminate using the rubberized roller. Use
between 5 and 10 pounds of pressure. This will create the proper adhesion between the laminate
and the tape. For perpendicular tape applications Trim the release film leaving enough to have
an overlap between the film and the previously installed laminate. This will stop the laminates
from prematurely sticking to the tape during the alignment of the next laminate that is to be
installed.

10. Continue installing the laminates in this fashion until the array is completed.
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Laminate Interconnection — Xunlight laminates are supplied with factory installed Tyco
SOLARLOK connectors. The factory installed wires are 12 AWG [4 mm?] copper UL-listed
PV-wire which is rated for 90°C. Series strings of laminates may be directly attached together
using these connectors.

At the ends of series strings, Tyco SOLARLOK connectors should be attached to USE-2 or PV-
Wire that has been certified by Tyco to conform to the requirements of UL-1703 in combination
with these connectors. At the publication date of this manual, the instructions for field wiring
with Tyco connectors is provided in Tyco Technical Bulletin 1654268-1, Issued 05-2007. The
Installer should always acquire a new copy of this document from www.tycoelectronics.com for
each installation. The Tyco Part Number for the male connector is 6-1394461-2. The Tyco Part
Number for the female connector is 1394462-3. SOLARLOK assemblies are not designed to be
used as laminate disconnects. National and local codes applying to wire size and selection
should be observed and the correct tools and crimp contacts should be utilized according to the
Tyco Field Application Manual.

Do not cut off the factory supplied connectors to field wire the laminates. This will void the
Warranty and all Xunlight Safety Certifications for this product will be invalidated.

Laminate Disconnect and Removal

In the event that a Xunlight laminate needs to be removed or replaced use the following
| procedures. A certified electrician is required for the electrical servicing of the system.

Use shut down procedure provided in the electrical system documentation.
Make sure your shoes are clean and free of debris.

If it is necessary to walk on the laminates use a high voltage rubber mat.

Cover adjacent laminates with an opaque material such as cardboard

Unplug the necessary connectors.

Short out laminate to be removed and adjacent laminates

Using a heat gun, heat the top of the laminate above the adhered area use a metal
scraper placed between the top of the adhesive tape and the back sheet of the laminate
and while moderately pulling on the laminate use the scraper to help release the
laminate from the tape, use the heat gun to melt the adhesive while pulling.

8. To install a new laminate follow the installation steps in this insert.

No arowd e
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9. Specifications and Support Documents

ADCO
Designing and Mamyfacnuring Adhesive & Sealant Solusions

PVA 600BT

PV Module Installation Tape
Product Data Sheet

Deescription:
PV A §00BT is an extroded black rubber adhesive fape desizned
to provide high swength, watertight attachment of PV modules

and PV pre-assemblies to single ply EPDM, TPO and metal Technical Diata
reofing panels. If is also suitable for use on properly prepared
wamumﬁﬁwmm Eab to 100f membranes, Physical Properties
ot possesses initial stremgth at 158°F (70°C). PVA ical Vaines | Test Method |
iﬂﬂ'ﬂp';sljsn emh'ﬁl} excellent adhesion to pﬂla:ﬂmﬁcl::nn-pnli Calar Black Visual
subsimates such as glass, metals, wood, concrete, masenry and Permeability 0.5 Perm-Mils | ASTME 06
plastics. Hardness 110 dmm ASTMD 217
Ash Content 16% ASTM D 207
EBritleness Tempemature -50FF ASTM D 746
Features Benefits Solids Content 0E% ASTM C 681
UL and FM Approved Code Approvals Tensile Adhesive Strength | 35 psi{alum) | ASTMC 207
Environmentally Safs NaVOC's Tensile Strenzth (tape) 50 psi min. ASTM D 412
Lowers Labar Costs Decreases Application Time | Elonration (taps) = 100% ASTM D 412
Safety Benafits No Solvents ar Torch Needad Specific Gravity 097 ASTMD 71
Encellent Tack Cuick Srick
: Adhesive Strength
Basic Use: ) ] Peel Strengih on EFDM * 5 pli @ 70°F
For adhering flexible PV modules and PV pre-assemblbies o Shear Swengih on EPDM * 12 psi @ 70°F
EPDM and TPO membrane roofing ;
Peel Strength on TPO * 8 pli @ 70°F
Application Instructions: Shear Smength on TPO * 15psi @ T0°F
Refer to ADCO Products, Tnc. application procedures. Peel Strength on Mod-Bit 3 pli @ T0°F
Shear Strength on Mod-Bit 30 psi @ T0°F
Limitatioms: Peel Strenzth on PVDF Coated Metal 12 pli @& TO°F
Talc, dust, odl, ice, soow or wet conditons inhibit good Shear Strength on PVDF Coated Meml 15 psi @ 70°F
adhesion. Clean and dry surfaces are a pecessity.
Health & Safetv- ;'lpp_nlirlﬁ.on Properties
Users must follow individual product data sheet and Material Service Temperarure -40°F to 250°F | ASTM D 3359
Safety Data Sheets (M.5.D.5.) for health and safety precamtions. Application Temp.: 40°F o 120°F | ASTM C 603
Always use proteciive eyewear. Storape Temperanire: 58=F 1o 120°F | ASTMD 1337
Minimum Shelf Life: Two Years ASTM D 1337
Availability/Cost: *Primed with ADCO PVE 100 Hizh Solids Primer
Peel and shear vahwes obtained using ASTM D 413 and
Availability and cost can be obtamed from your local ADCOD ASTM D 815,
Products. Inc. representative or distributar. WOTE: The foregoing information is published as general
information only. The listed properties and performance
S— characteristics are approximate values and are not part of the
sine: product specification.
ADCD Predocss leac, 4401 Page Avesus, Mackigin Centes, M1 29054 Plone: BM0-JME401068 S1T-064-0734 Fax $IT-TELE60T sww o oo
IWETED WARRARTY: ATRT Praducs, lac §= 5000 ) warrs is prodoom m e i pobiished physics] propsries o fe s of sl ol d o 1u A IO, s

Prwven s b dafactive, AU srll, o1 1in ogetion., replace e defective product or rafand e prrchass price. ATHT) sbhall mat e lLabbs far dursagee i o of fis purthss prics. Ay aod sl caims S s
pradaacy s Safeciye musi be made b wridng within Surty (38 days sfisr dlcovery of te defect snd in b e mers San sse (1) P sl S originad skl pmenr of du product by AICU Fallars m netly
A of sy clsim constiwiss m irrevocalils walver of ssch claim regardies of te dromtances. TV LIVITIED WARKEARTY IS THEUSKR'S SCLE AND ID0CLUSIVE EEMEITY (AN THE SO0
ARDEXCLUSIVE |LSANELITY OF ADOCH ARIH S [N LI CF ANY AMD ALL CFTHIZ WARRANTIS, WEITTIN {8 CHAL, STATUTINY, IDOPRIZSS (. IMPLEID, BNCL UM ARY WARILANTY OF
MERCHAMTANILITY O FITHENRS PO A PARTICULAR PURISE

Fedes: Al ar=d i sk p b= arad rillabdi is of die tive ol piblicatia. Srilemanm o 2 ppeallife CEbOARTRD fomable i ol dhe prosbicts e mude
wﬂ-l—'_u-r-qln-r-ﬂ—ht-i d are e e i 8y EaneEL The mmr s vakd Sod masanw i ol sonkoin dizs snd silery
Wik Are I A betrain or thoit Phet Dhe RETR Wby Todd b egudred 1w
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I KOMMERLING

PVA 600BT TAPE APPLICATION GUIDE

1. Substrate Evaluation

PVA 600BT adhesive is smitable for bonding PV modules to a variety of roofing substrates,
melnding TPO. EPDM modified bitumen and metals. The age and condiion of the roofing
maternal must be evaluated prior to imstallaion. The roofing material must not exhibit any peeling,
cracking, mst, leaks or other potential failbures. If it does the roof nmst be repaired or replaced
prier to placing the PV moduoles. Thorough evaluation is recommended when bonding to any
questionable surface. Adequate roof drainage is necessary. Avoid application to any area that
exhibits ponding. Ponding leaves residues that are very hard to remove. These residues nmst be
removed with cleaners and vigorous scrubbing to ensure adequate bonding. If cleaning damages
the roof material it must be repaired and brought up to the cnginal mannfacturer’s specifications.
A primer for use in areas that show excessive soiling after thorough cleaning may be necessary to
facilitate proper bonding and is available from ADCO Products.

2. Preparation of Subsirate

All substrates must be dry and free of dirt, oils, soot, leaves and other contamination. Awvoid
ponding situations and assure adequate drainage.

TPO, EPDM, Coated and Uncoated Metals:

The substrate to be bonded should be cleaned with an appropriate solvent, preferably IPA
(Isopropanol) no more that 30 minutes prier to bonding of PVA 600BT adhesive backed part. To
ensure removal of all contaminants without leaving any residue, use Scotch-Brite™ pad followed
by a clean, lint-free wipmmg cloth or disposable wipe (never recycled rags). Other solvents such as
WVME&P naphtha heptane or methanol may be suitable for cleaning vanious substrates after
thorough evaluation The substrate must be thoroughly dry through evaporation of the solvent
with radiant heat, hot air dryers or with time before bonding PVA 600BT adhesive backed parts.
Ensure optinnmm substrate temperature, never below 40°F. (3°C) at application time. Assure
application temperature of 40°F to 120°F (5°C to 30°C).

Modified Bitumen:

Lightly broom the surface to remove any loose aggregate being careful not to remove aggregate
still bound to the surface. A leaf blower can be used to remove the loosened aggregate. Do not try
to clean the substrate with solvents or apply any primer. If there is any question regarding the
mtegrty of the roof membrane_ overcoat the modified bitumen with a membrane supplier
approved roof coating. Allow the coating to dry completely before applymg the PV modules.
Consult the coating manufacturer for proper dry times.

ADCO Prodects, InC, 4404 Page Awenue, Michigan Center, Ml 453258 Fhone: B00-248~80100r S17-TE4-0334  Far ST7-TE4-5E5T  www.adcosolar.oom
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3M™ Solar Acrylic Foam Tape

4110

Product Description

3M™ Solar Acrylic Foam Tape- 4110 features 3 modified
acryiic adhesive on both Sides of 2 very conformabie, black
acryic foam camier. | offers good adhesion on a brosad

ranga of subsirains.

Key Benefits

* Pressure sensiive adhesive for quick apphcation with
immadiats handing strangth o speed assomibly

= Sirength to replace Gquid adhesives and mechanical
Tastenars in many appicaions.

* Neat application without the mess, ooze, and curing delay

of iguid achesivas,

* Can typically tolerate differantial movement in the shear

iana up to 3 timas its thickness.

* Bonds and seals simultancoushy with durabiity to

* Prowides a diean, smooh appearance.

Slitting Tolerance
Standand slitfing folerance +1/32 inch {+0.8mm).

Core Size

Muibable on a:3inch 1D Cora {76.2 mm).

UL Component Recognition

Tape 4110 i UL Ksted under UL 746C calagory QOOWZ.,

fiba mumber MH1 7478

Copyright © Xunlight Corporation
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SM™ Solar Acrylic Foam Tape 4110

Application Guidelines

Temperature, hurmidity, pressire and cleaniness can

* Temparature: As temparatura increases, tha inifial
‘adhesion will typically increasa. Sugoestad application
temperatures are 70°F 0 100°F (21°C 1o 38°C).
Minimum application temparature &= 60°F (15°C).

* Humidity: The suggested humidity tarmet fior the
application & below 90% RH. SAFT that has a paper

linzr shioukd ba kapt and appiiad bolow 70% AH. Thare iz
concem that bringing cold tape or subsfrabes inbo @ wanm

impact adhesion

* Prassure: Increasing pressurs can improve tha adhesive

tosurface comtact, which can increass the adhasion.

Sugpested prossuization i 30 psi. Minimum sugoestad

pressurizion is 15 psi at bondine interfaca.
* Cleaniiness: The cleaniness of the surface can
‘Al impeact adhesion. Typicaly a thorough cleaning

Shelf Life

24 mioanthes from date of manufachure when stored at 40°F
10 100°F (4°C o 38°C) and 0 to 95% relaive humidity. Tha
optimum storage condtions ana 72°F (22°C) and 50%
relative humidity.

Performance of tapes is not projected to change even after
shalf ifie oxgires; however, 3M doas sugoest that WM™
Sikar Acrylic Foam Tapes ara wsed prior o the sheff ife

datewhenavor possible.

Additional Typical Characteristics
Thermeal Conductvity - K-vaise

R Lmr[nm | 037 [0.06)
A-Vale = thickness - sale: (When units of &-walue 2 ETUHntr i =Fand
thickness s ghen h inches.)

Resistivity [ASTM D267 unit e
Vollame Restsvty {nohm-cm) 25010
Sartaes Reskstance (nohms'spers)[ o0

Copyright © Xunlight Corporation

with 2 50:50 mixura of isopropy alcohol and water

iz sufficient.
The impact of thesa variables is vary depandont on the
specific substrate. Going outside of hesa ranges can have
pasiive or negative impacts. Porformanca is dapendent on
the subsirats.
Sao Application Techingues document for additionsl
infonmation.

[For more infiormation on our solar manufacturing product line, conéact 3M Aenewable Enengy at B00-755-2654 o visit us at w30, comy'solar

Technical information: The Echmical Iniomaion, MEComneNions 2 oifer scaements contzined i His documen are based Lpon 265 o experence (et 3W belewes e rekse, it
e aruracy or eompleieness O Such infamation & noé gueraniess.

Product Lise: My Eactors beyond 3W's civl and uriguety il Lsars inowletie and coni 3 attec the e and perfommance of 2 3M product In 2 particutar applcaon. Sven e
vty 0f Eaciors B e et e e and perfonTence of 3 36 prcuect, 1ser b Soiely regponsibie i avsiusing he 2 rocuct and delermining whether 1 for 3 particular purpoee

i suftsble for wsers method of agpletion.
Veamanty, Limitext el s s | ks o SN WeiTanty s Eecificaly stefe mummmm:mmumm e 1M
OGS meets Hhe sppicalin I procuct speciicstion 5 i Ame S SN (e et 30 WARES KD OTHER WARFLANTIES 0A CORDITIONS, EXPAESS, OV IMPLIED, INCLUDING, BUT

T LIMITED T0, ANY IMPLIED) WAFFLANTY R CONDITION OF MERCHANTABE ITY O FITRESS FOR A PARTICULAR PURIPOSE 06 ANY IMPLIED] WARIRANTY DR CONITION ARSING CUT
OF ACOURSE OF DEALING, CUSTOM 07 LSAGE (F TRADE. B e 3M product dioes not conko in fils warany hen e anle and acissive ramedy s, 3t 3W°s option, seplacament o the
20l et or ek of e puciss price.

\Limikation o L EsiiBty: £xCapt whese prohitec by Law, 304 wil it e Rabie Jor 2Ty K3 0 GSTege srtsing from e 34 pocurt, mtether drect, Indrect, epecisl, inccestal or
CINEEis, FEEes of M sl theory ssserier. ICAny RETaTy, Conmc, Tegiencs o7 Siict ks,

Renewabde Enargy Division

M Crie, Bulding 735-15-67 Piaase reoyde. Printed In LSA

S Paul, NN 555441000 e 120 S 38 200, M e 3 tragema of 3 Company.
HE-THG-2664 gtz reserverd. TR2BHE Liser under (icense by

W, 2ROy soksr - BO-0006-4 M mbeidsnes and aMkEs
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TECHNICAL INFORMATION SHEET SFuopannt

Firestone

INILBHG PRODWCTS
QuickPrime™ Plus

Firestone Item Number:
1- Quart: W56RAC1695
1- Gallon: W563587041
3- Gallon: W563587044

DESCRIPTIOMN:

QuickPrime Plus is designed to dean and prime
RubberGard™ EPDM membrane prior to
application of QuickSeam™ products where
required by Firestone Specifications and Details.

QuickPrime Plus must be applied with a
QuickScrubber™ or QuidkSaubber Plus pad and
handle when preparing RubberGard membrane to
receive QuickSeam Tape products. It may also be
used to clean membrane prior to the application
of Firestone Splice Adhesive (SA-1065).

METHOD OF APPLICATION:

1. Splice surfaces must be dean, dry, and free of
foreign materials and excess dusting agent.
Clean with broom or rags to remove
contaminates,

2. Stir QuickSeam Plus thoroughly before and
during use. Apply QuickPrime Plus at the rate
of 200 - 250 square feet per gallon {4.91 -
6.14 square meters per liter) per side to the
splicing surfaces using the QuickScrubber or
QuickScrubber Plus pad and handle.

3. Use back and forth strokes with heawvy
pressure along the length of the splicing area,
until membrane surfaces become dark gray in
color with no streaking or puddling.

4. Additional scrubbing is required at factory
seams, areas of excess dusting agent, or other
contaminated areas of the RubbarGard
membrane. Change pads every 200" (61 m).

5. When using the QuickScrubber or the
QuickScrubber Plus pad and handle, factory
seams require parallel as well as perpendicular
application motions along the factory seam.
Apply sufficient pressure on the QuickScrubber
Plus pad and handle during application so the
pad holder flattens to allow the total surface of
the pad to contact with the RubberGard
membrane.

6. Allow the surfaces to dry according to the
touch-push test (usually less than 10 minutes)

Copyright © Xunlight Corporation
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7. before applying QuickSeam products or Splice
Adhesive SA-1065.

8. Complete seaming procedures per Firestone's
Specifications and Details.

9. Contact your Firestone Technical Coordinator at
1-800-428-4511 for specific application
information.

COVERAGE RATE:

200 - 250 square feet per gallon (4.91 - 6.14
square meter per liter) for a one side application;
100-125 square fest per gallon (2.45 — 3.07
square meber per liter) for a two side application.

Coverage rates per gallon for various QuickSeam
products are as follows: (Note: 1 gal = 3.781)
3" QuickSeam Tape: 375450 ft (114-137 m)/gal

6" QuickSeam Tape: 180-225 ft (55-68 m) fgal

7" QuickSeam Tape: 150-200 ft (46-61 m)/gal

6" QuickSeam Batten Cover: 300-375 ft (91-114 m)/ gal
5" QuickSeam Flashing: 340-400 ft (104-122 m)/ gal

PACKAGING:

QuickPrime Plus is available in:
1-quart cans (.95 liter) can
1-gallon (3.78 liter) pail
3-gallon (11.4 liter) pail

12 1-guart cans / carton 23/ 10.45

600 1-quart cans (50 ctns) f pallet 1150 / 522.7
4 1-gallon pails / carton 32/ 14.5

216 1-gallon pails (54 cins) / pallet 1728 J 785.5
75 3-gallon pails [ pallat 1658.25 f 753.35

SHELF LIFE:

= Shelf life of one year can be expected if stored
in original container at temperatures between
60 °F (15.6 °C) and 80 °F (26.7 °C).

#  Shelf life will be shortened if exposed to
elavated temperatures.

5723-RF5-126
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TECHNICAL INFORMATION SHEET S/se s

Firestone

QuickPrime™ Plus

STORAGE:

Store in original unopened cartons indoors at
temperatures between 60 °F (15.6 *C) and
80 °F (26.7 °C).

Do not store on the roof in direct sunlight or
at temperatures above 100 °F (37.78 °C).
When exposed to lower temperatures, restore
to 60 9F [15.6 °C) and 80 °F (26.7 °C) prior
to use,

PRECAUTIONARY DATA:

1.
2.

Thinning is not allowed.

Flammable. Keep away from fires (open
flame) and other possible ignition sources
during storage and use. Do not smoke when
using.

Use only in well-ventilated areas.

4. Use of neoprene or nitrile gloves and aye

protection with side shield is recommended.
Use only in conjunction with QuickScrubber or
QuickScrubber Plus. Do not apply with rollers,
brushes or rags.

Mix thoroughly before and during use.
Refer to Material Safety Data Sheet (MSDS).

This shaet 15 Pabet b oI Arettors's produts snd pecfotioes s 13
Sl o & mitfeul nolice.  Arestons WEes rekoensibily for furmishicg
aualty , which mest Fresong’s publifed product speafcstions.
el f o S PR pramice bech Firestors offers
o PO OF Bral eaprestly disclaims By respordiblity for the soundress of
ay strurtire. Firestone SCrepes no lablity for structursl fallore oF FEsutant
damages. Conslt 8 competent struttunsl enginesr prior o instalistion I the
streursl soundness o structural abilty b properly Support & planned
Installaben 1S in question, Mo Firetons regresentathe 5 suthonoed 1o vary
Ehis dtsclaimer.

Copyright © Xunlight Corporation

PHYSICAL PROPERTIES:

Property Minimum Performance
Bass: Synthetic Rubber Polymers
Caolor: Translucent Gray
Solvents: Heptane, Toluene
Percent Solids: 16 - 18%

Viscosity: Very thin, free flowing
Weight: 6.62 Ib/gal (0.79 kg/L)
{nominal}

Specific Gravity:  0.793 Nominal (Hp0 = 1}
Flash Point: 0.0 oF (-17.8 oC)

¥.0.C. Content: Not to exceed 5.55 Ibfgal

(664 g/L)

LEED INFORMATION:

Post Consumer Recyded Content: 0%

Post Industrial Recycled Content: 0%
Manufacturing Location: South Bend, IN

e

APPRIVED

Firestone Building Products mm]
250 W, 967 Street, Indianapolis, IN
Sales: (B00) 428-4442 » Technical {B00) 428-4511
www . finestonebpoo. com

5723-RFS5-126
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unlight

CORPORATION

Flexible « Lightweight ¢« Powerful

Mechanical Installation Insert

Xunlight Photovoltaic Laminates with
TPO and EPDM Membrane Roof Technologies
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Introduction

Xunlight Corporation is a manufacturer of flexible , lightweight and environmentally safe thin-
film silicon solar laminates. Due to the unique composition of our advanced thin-film
applications, our laminates can be utilized in a wide-variety of ways. The combination of flexible
and lightweight allows for the implementation of small- to large-scale energy generation
strategies for a variety of applications. Xunlight laminates are designed to be versatile long-
lasting solar laminates which can be installed directly onto commercial TPO and EPDM
membrane roofs.

Several other installation methods for terrestrial, commercial, and residential rooftops
applications are available, Please visit WWW.Xunlight.com for more information.

DISCLAIMER of LIABILITY

Prior to installation you must first read Xunlight's catalog #IM1 for general safety and
liability information.

Please contact Applications prior to starting the installation (See cover page for contact
information)

This catalog is for your reference only, please visit www.xunlight.com for the latest version
of this and all other Xunlight product catalogs prior to installation.

Xunlight reserves the right to make changes to the product, specifications, data sheets and
manuals without prior notice.

e Safety Warnings
Xunlight laminates are designed for terrestrial, commercial, and industrial rooftop
applications. The installation instructions are related specifically for the use of Xunlight
laminates in conjunction with TPO and EPDM membrane commercial roofs with pitches
less than or equal to % inch per foot. This manual does not apply to installations on roofs
with slopes greater than ¥z inch per foot. Contact Xunlight for such installations.

e Do not puncture, cut, or alter the Xunlight laminate in any way. Doing so could result in
electrical shock, may cause a fire, and will void the warranty, and all Xunlight Safety
Certifications for this product will be invalidated. There are no field serviceable
components, or components that can be field altered in a Xunlight laminate.

Copyright © Xunlight Corporation 19 March 2012
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Installation Instructions.

These installation instructions are specifically for use of Xunlight laminates in conjunction with
TPO and EPDM membrane commercial roofs with pitches less than or equal to %2 inch per foot.
Before starting any installation, review the label supplied on each laminate for electrical
specifications, system design specifications and warnings or cautions.

Installation Considerations -- Before installing the Xunlight laminates a site survey should be
performed. Sites should be selected in areas providing full direct sunlight, especially during the
middle of the day, when the sun is the highest. An area large enough for the array must be
identified. It should be flat, clean, well drained, and free of shadows. A minimum pitch of ¥4
inch per foot is required to prevent ponding. Areas showing evidence of previous ponding
should be repaired prior to installation of the laminate. Due to the many different types of
roofing materials and designs there are several variations to applying the Xunlight laminates to
the roofing material. This guide will cover the general installation techniques for the most
common types of installations. However please contact a local professional engineer to perform
a wind uplift study prior to the installation so a detailed plan can be established to ensure the
proper installation technique and mounting arrangement is used.

A rooftop system installation will typically include wire-ways, conduits, combiner boxes, over
current protection devices, and inverters. The specification and installation of these system
components are not covered in this document. A qualified professional, NABCEP certified
installer or licensed electrician should design and install Xunlight laminate systems in
accordance with all national and local codes and regulations. Do not design or install a system
that exceeds the fuse, voltage, or current ratings on the label of a Xunlight laminate.

Laminate Handling -- Care should be taken while handling the Xunlight laminates. A
cardboard core is provided in the box of laminates and it is an essential tool in removing and
transporting the laminate to the installation position. To remove a laminate turn core and wrap
the laminate around the core while turning the core inside the box. Two installers should then
pull the core with the laminate wrapped around it out of the box; at least one installer should be
holding the short edge of the laminate to the core so that it does not unroll prematurely.

Carry the laminate on the core to its installation position.

Copyright © Xunlight Corporation 19 March 2012
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Installation Update 30" August 2011

A revised taping pattern for the XR series laminates is currently being documented new taping
pattern seen below.

Copyright © Xunlight Corporation 19 March 2012
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Required Tools -- Below is a list of the required tools to install the entire line of Xunlight
laminates on TPO and EPDM roofs.

Tools needed:

a. Chalk line

b. Gloves

c. Scissors

d. Tape measures

e. Manufacturer Recommended primer applicator

f. Razor knife

g. Firestone Quick Prime Plus (for Xunlight laminates)
h. ADCO Heliobond PVAG00BT

i. Isopropanol, rags

J. Indelible markers

k. Rubber roller

I. Manufacture Recommended cover tape (2" or wider)
m. Cardboard or Foam Core for handling modules (provided by Xunlight with large shipments)

Copyright © Xunlight Corporation 19 March 2012
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Mechanical Installation Layout and Prep work --

The mechanical means for securing the laminate to the roof is the application of 4 inch wide
ADCO Heliobond PVA 600BT seam tape strips adhered to the roofing membrane. However
each installation site is unique and should have a wind uplift study included in the site survey.
The hold strength of seam tape is available upon request. Below is an illustration of a typical
tape layout. The tapes should extend past the laminate slightly. This ensures that the edge of the
laminate will not extend past the edge of the tape during the installation process. The
temperature must be above 50°F for the tape to adhere properly. XR36 modules are shown in this
manual, but the steps are similar for all XR series products. For XRU, XRS and XRN products,
the central stripe of tape may be omitted; tape is only needed under the perimeter of the module.

—PV module [shown transparent for clarity)
I

N =
\Tope pattern (on roofing material)

Once the locations of the laminates and corresponding tape is determined snap chalk lines
according to the tape layout requirements stated above. Clean the membrane roofing material,
per the membrane manufacturer’s current technical specifications for the membrane type (TPO
or EPDM), where the tape will be placed. Allow the roof to dry completely, apply the
manufacturers recommended primer to the cleaned areas of the roof. Allow the primer adequate
time to cure. It may be necessary to re-snap chalk lines prior to applying the tape to the roof.
Step by step detailed instructions follow.

I

Copyright © Xunlight Corporation 19 March 2012
Page 6
Catalog #IM2



Step by Step Laminate Installation Instructions

1. Measure key reference points where tape will be applied and mark with indelible marker.
Snap chalk lines at reference points to guide the installation of the laminates.
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2. Clean area where adhesive tape is to be installed. Use isopropanol or membrane
manufacturer’s recommended cleaning solution for difficult to remove materials.

\

3. Apply primer (Firestone Quick Prime Plus) to the laminates. The primer on the laminates must
correspond to the tape pattern of the roofing membrane.
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4. Apply the roofing manufacturers recommended Primer to the roof membrane using the
manufacturers recommended applicator in the appropriate configuration using the chalk lines as
a guide. The location of the primer must correspond with the primer applied to the laminates

5. Once the primer has set up install the adhesive tape to the primed locations of the roof
membrane using your chalk lines as a guide. Apply the tape the full length of the array and cut
the tape to length. Use the rubberized roller to ensure proper adhesion to the roof.

Firestone QuickPrime Plus Primer
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6. Now you are ready to install the laminates. With the tape's release film still applied, use the
cardboard core provided to carefully unroll the laminate into its approximate position. Using the
chalk lines as guides, position the laminate into its final position.

e

Adco PVAG600BT Tape

Firestone QuickPrime Plus Primer

7. Pull the tape's release film on the junction box end of the laminate. Press the laminate into the
tape to adhere the laminate to the roof. This will ensure the laminate does not get moved from its
proper position for the remainder of the steps.
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8. Starting from the non adhered end of the laminate roll the laminate back on to the cardboard
core exposing the remainder of the tapes. Peel away the tape's release films as you unroll the
laminate off of the cardboard core. Keep a constant tension on the core as you unroll the
laminate to ensure the laminates lay flat.

\ ri"*”-lllﬂlm

9. Press the adhesive tape that is under the installed
laminate using the rubberized roller. Use between 5
and 10 pounds of pressure. This will create the proper
adhesion between the laminate and the tape.
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10. Continue installing the laminates in this fashion until the array is completed.
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11. Clean and prime the roofing material according to the manufactures specifications. Apply the
roofing manufacturers recommended cover tape to the header and footer of the array. This is
recommended to prevent water bucking. Additional tape may also be recommended on the long
edges of the modules depending on installation.
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Laminate Interconnection — Xunlight laminates are supplied with factory installed Tyco
SOLARLOK connectors. The factory installed wires are 12 AWG [4 mm?] copper UL-listed
PV-wire which is rated for 90°C. Series strings of laminates may be directly attached together
using these connectors.

At the ends of series strings, Tyco SOLARLOK connectors should be attached to USE-2 or PV-
Wire that has been certified by Tyco to conform to the requirements of UL-1703 in combination
with these connectors. At the publication date of this manual, the instructions for field wiring
with Tyco connectors is provided in Tyco Technical Bulletin 1654268-1, Issued 05-2007. The
Installer should always acquire a new copy of this document from www.tycoelectronics.com for
each installation. The Tyco Part Number for the male connector is 6-1394461-2. The Tyco Part
Number for the female connector is 1394462-3. SOLARLOK assemblies are not designed to be
used as laminate disconnects. National and local codes applying to wire size and selection
should be observed and the correct tools and crimp contacts should be utilized according to the
Tyco Field Application Manual.

Do not cut off the factory supplied connectors to field wire the laminates. This will void the
Warranty and all Xunlight Safety Certifications for this product will be invalidated.

Laminate Disconnect and Removal

In the event that a Xunlight laminate needs to be removed or replaced use the following
| procedures. A certified electrician is required for the electrical servicing of the system.

Use shut down procedure provided in the electrical system documentation.
Make sure your shoes are clean and free of debris.

If it is necessary to walk on the laminates use a high voltage rubber mat.

Cover adjacent laminates with an opaque material such as cardboard

Unplug the necessary connectors.

Short out laminate to be removed and adjacent laminates

Using a heat gun, heat the top of the laminate above the adhered area use a metal
scraper placed between the top of the adhesive tape and the back sheet of the laminate
and while moderately pulling on the laminate use the scraper to help release the
laminate from the tape, use the heat gun to melt the adhesive while pulling.

8. To install a new laminate follow the installation steps in this insert.

No arowd e
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9. Specifications and Support Documents

Designing and Mamgfacturing Adhesive & Sealant Solutions
PVA 600BT

PV Module Installation Tape
Product Data Sheet

Description:
PV A §00BT is an extroded black rubber adhesive tape desizned
to provide high swength, wateright attachment of PV modules

and PV pre-assemblies to single ply EPDM, TPO and metal Technical Diata
roofing panels. If is also switable for use on properly prepared
BUA G00BT is soft snd 1 tacky for quick grab to Toof membranes, Physical Properties
of possessas inifial strength at 158°F (70°C). PVA ical Viner | Test Wethod |
gﬂ'ﬂﬁp';sl]su emhﬁ- excellant adhesion to p-ula:ﬂmﬂun-pﬂ: Calar Black Visual
subsimates such as glass, metals, wood, concrete, masonry and Permeability 0.5 Perm-Mils | ASTME 806
plastics. Hardness 110 dmm ASTMD 217
Ash Content 16% ASTM D 207
Brittleness Temperature -50FF ASTM D 746
Features Benefits Solids Content 0% ASTM C 681
UL and FM Approved Code Approvals Tensile Adhesive Strength | 35 psifalom) | ASTM C 207
Environmentally Safa HNoVOC's Tensile Strengzth (tape) 50 psi min. ASTM D 412
Lowers Labar Costs Decreases Application Time | Eloneation (tape) = 1000% ASTM D 412
Safety Bensfits No Solvents ar Torch Needad Specific Gravity 047 ASTMDT1
Excellent Tack Caick Stick
: Adhesive Strength
Basic Use: _ ! Deel Sirength on EFDM * 5 pli @ 70°F
For adhering flexible PV modules and PV pre-assemblbes i Shear Smength on EPOM * 12 psi @ 70°F
EPDM and TPO membrane roofing. ;
DPeel Strength on TPO * 8 pli i@ 70°F
Application Lnstructions: Shear Smength on TPO * 15psi @ TO°F
Refar to ADCO Products, Inc. application procedures. Pee] Strengrh on Mod-Bit 3 plii @ T0°F
Shear Strength on Mod-Bir 30 psi @ TFF
Limitations: Peel Strength on FVDF Coated Metal 12 pli @& TO°F
Talc, dust, oil, ice, sow or wet conditions inhibit pood Shear Stength on PVDF Coated Meml 15 psi @ MFF
adhesion. Clean and dry surfaces are a necessity.
Healih & Safefy- ;'lpp_nl:irlﬁonl'!nperﬁ.ea
Users must follow individual product data sheet and Material Service Temperature -40°F to 250°F | ASTM D 3359
Safety Data Sheets (M.5.D.5.) for heakth and safety precautions. Appliration Temp.: 40°F to 120°F | ASTM C 603
Always use protective eyewear. Storape Temperanare: 58=F to 120°F ASTM D 1337
Minimum Shelf Life: Two Years ASTM D 1337
Availability/Cost: *Primed with ADCO PVE 100 Hizh Solids Primer
Peel and shear vahees obtained using ASTM D 413 and
Avwailability and cost can be obtained from your lacal ADCOD ASTM D 814
Products. Inc. representative or distriinator. NOTE: The foregoing information is published as general
information only. The listed properties and performance
characteristics are approximate values and are not part of the
fﬁ“m" product specification.
ADCD Predocss, Toc, 440] Page Avesue, Mackigan Centes, M1 49234 Plone BI0-J4E4010 & S1T-284-0034 Fac SIT-TeLE807 www ilosan i oo
LWETED WARRANTY: ATHO Frasdecs, lac = ADCTD7) warrsnm i prodeos o s poldisbed phyveic sl paropetes o S s of ke o d i 1 A IO s

Prwwen s e defiactive, ATHOC)will, ut |in ogetion, replace the defective prduct or refansd e prrchas prics. ATHT) dhall et be labis for damages in ssoss of fhe parchss prics. Any sl sl el St s
praduct s dafecive musi Be msde b wTing sithin Siry () days sl dlscovery of te defiect and n o erem mere Gan sse (1) e sfisr S originad ol paess of du producy by AIUE. Fullars mnetly
AD of sy cluim oot rwiss mn irresscabls waiver f ssch claim regardiss of e dromstnces. TS LIWITED WAREARTY 15 THIDUSER'S SOLE AND EXCLUISIVE BERMEITY [AMD THE SO0
ARDHICCLLUSIVE LIASELITY OF ADOC) AR S [N LI CF ARY AMDALL CFTHIE WARRANTILS, WETTIIN (8 CHUAL, STATUTON Y, IX0PRISS 0F DM PLEED, BNCLLTHN ANY WARIANTY OF
SERCHAMTANILITY OF FITHERS F¥LA PARTICULAR FURPOSE

Wedos: AN ared i uda p b= arad rillabdi ds ol gue tive of pbleition.  Srdtema W ool i ppat el CElORTTARD Prmsl bi b il o prodiets Grs wuede
w_l'_u-r-qlnq-ﬂ—ht-i ol are el e inlringgs 58y patenL The assi ool st misnew diar ] wuboiny dacs Sd sy
b e S8E ] berein o thit iethel DRSS kT Tt be rajuired 1w
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I KOMMERLING

PVA 600BT TAPE APPLICATION GUIDE

1. Substrate Evaluation

PVA 600BT adhesive is suitable for bonding PV modules to a vanety of roofing substrates,
meluding TPO, EPDM modified bitumen and metals. The age and condition of the roofing
matenal mmst be evaluated prior to installation. The roofing matenal must not exhibit any peeling
cracking, mst, leaks or other potential failures. If it does the roof mmst be repaired or replaced
prior to placing the PV modules. Thorough evaluation is recommended when bonding to any
questionable surface. Adequate roof drainage is necessary. Avoid application to any area that
exhibits pondmg. Ponding leaves residues that are very hard to remove. These residues mmust be
removed with cleaners and vigorous scrubbing to ensure adequate bonding. If cleaming damages
the roof material it must be repaired and brought up to the oniginal mammfacturer’s specifications.
A primer for use in areas that show excessive soiling after thorough cleaning may be necessary to
facilitate proper bonding and is available from ADCO Products.

2. Preparation of Subsirate

All substrates must be dry and free of dirt, oils, soot, leaves and other contamination. Aveoid
ponding situations and assure adequate drainage.

TPO, EPDM, Coated and Uncoated Metals:

The substrate to be bonded should be cleaned with an appropriate solvent, preferably IPA
(Isopropanocl) no more that 30 minutes prior to bonding of PVA 600BT adhesive backed part. To
ensure removal of all contaminants without leaving any residue, use Scotch-Brite™ pad followed
by a clean, lint-free wiping cloth or disposable wipe (never recycled rags). Other solvents such as
VM&P naphtha heptane or methanol may be suitable for cleaning various substrates after
thorough evaluation. The substrate must be thoroughly dry through evaporation of the solvent
with radiant heat, hot air dryers or with time before bonding PVA 600BT adhesive backed parts.
Ensure optinmm substrate temperature, never below 40°F . (5°C) at application time_ Assure
application temperature of 40°F to 120°F (5°C to 30°C).

Modified Briomen:

Lightly broom the surface to remove any loose aggregate being careful not to remove aggregate
still bound to the surface. A leaf blower can be used to remove the loosened aggregate. Do not fry
to clean the substrate with solvents or apply any primer. If there is any question regarding the
mtegmty of the roof membrane, overcoat the modified bitumen with a membrane supplier
approved roof coating. Allow the coating to dry completely before applying the PV modules.
Consult the coating manufacturer for proper dry times.

ADCO Prodeds, Inc, 4401 Page Asenue, Michigan Center, M 45358 Fhone: BD0-245-0100r S17-TE4HI334  Fax S17-TE4-GEST W adcnsolar.oom
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#ADCO
i KOMMERLING

KOMMERLING CHEMISCHE FABRIK GMBH

TECHNICAL BULLETIN

HelioBond® PVA 600BT
Compatible Substrates for HelioBond® PVA 600BT

As part of ADCO's ongoing testing and qualification process, new substrates are continuously being test-
ed to the most stringent standards to ensure that only the highest performance materials are put into service.

ADCO's testing program combines the most stringent test protocols from the roofing industry with performance re-
quirements needed for the solar industry as outlined by UL and IEC for PV construction and certification. By doing so,
ADCO can assure PV assemblers and installers that their installations will be secure even under the harshest conditions.

Following is a list of materials that have been tested and are shown to be compatible with HelioBond® PVA 600BT.

Roofing Materials PV Materials
Carlisle TPO LPL Backsheet
Firestone TPO PVDF film (Kynar)
GAF TPO Tefzel

Stevens TPO Glass

Johns-Manville TPO

Carlisle EPDM
Firestone EPDM

J-Box Materials
Moryl (500-701 black)

Lexan (SET-GFN2)
Johns-Manville Granulated Mod-Bit
Garland Smooth Mod-Bit
Garland Granulated Mod-Bit
Garland Coated/Granulated Mod-Bit

Other Materials
Stainless Steel
Sealed concrete
Eternalastic 911 (Tropical Asphalt) Anodized and mill finish aluminum

Siplast PC-227 (Siplast)
PVDF coated steel

Galvaneal
Galvalume Plus

Additional materials are constantly being tested and added to the list of materials.

Contact your ADCO representative for the latest update.

CAUTION: All staternents and technical information in this document are based on tests or data that ADCO believes is reliable.
However, ADCO does not warrant or guarantee the accuracy or completeness of this information. The user has sole knowledge and
control of factors that can affect the performance of ADCO's products in the user’s intended application. Itis the user’s responsibility
to conduct tests to determine the compatibility of ADCO’s product with the design, structure, and materials of the user’s end product
and the suitability of ADCO's product for the user's method of application and intended use. The user assumes all risk and liability
arising out of such use.
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TECHNICAL INFC
Firestone

IRILBHG PRODIBCYS
QuickPrime™ Plus

Firestone Item Number:
1- Quart: W56RAC1695
1- Gallon: W563587041
3- Gallon: W563537044

DESCRIPTION:

QuickPrime Plus is designed to dean and prime
RubberGard™ EPDM membrane prior to
application of QuickSeam™ products where
required by Firestone Specifications and Details.

QuickPrime Plus must be applied with a
QuickScrubber™ or QuickSoubber Plus pad and
handle when preparing RubberGard membrane to
receive QuickSeam Tape products. It may also be
used to clean membrane prior to the application
of Firestone Splice Adhesive (SA-1065).

METHOD OF APPLICATION:

1. Splice surfaces must be clean, dry, and free of
foreign materials and dusting agent.
Clean with broom or rags to remove
contaminates.

2. Stir QuickSeam Plus thoroughly before and
during use. Apply QuickPrime Plus at the rate
of 200 - 250 square feet per gallon (4.91 -
6.14 square mebers per liter) per side to the
splicing surfaces using the QuickScrubber or
QuickScrubber Plus pad and handle.

3. Use back and forth strokes with heavy

pressure along the length of the splicing area,

until membrane surfaces become dark gray in
color with no streaking or puddling.

Additional scrubbing is required at factory

seams, areas of excess dusting agent, or other

contaminated areas of the RubberGard

membrane. Change pads every 200" (61 m).

5. When using the QuickScrubber or the
QuickScrubber Plus pad and handle, factory
seams require parallel as well as perpendicular
application mobions along the factory seam.
Apply sufficient pressure on the QuickScrubber
Plus pad and handle during application so the
pad holder flattens to allow the total surface of
the pad to contact with the RubberGard
membrane.

Allow the surfaces to dry according to the
touch-push test {usually less than 10 minutes)
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7. before applying QuickSeam products or Splice
Adhesive SA-10635.

Complete seaming procedures per Firestone's
Specifications and Details.

Contact your Firestone Technical Coordinator at
1-800-428-4511 for specific application
information.

COVERAGE RATE:

200 - 250 square feet per gallon (4.91 - 6.14
square meter per liter) for a one side application;
100-125 square feset per gallon (2.45 — 3.07
square meter per liter) for a bwo side application.

Coverage rates per gallon for various QuickSeam
products are as follows: {Mote: 1 gal = 3.781)
3" QuickSeam Tape: 375450 ft (114-137 m)/gal

6" QuickSeam Tape: 180-225 ft (35-68 m) /gal

7" QuickSeam Tape: 150-200 ft (46-61 m)/gal

6" QuickSeam Batten Cover: 300-375 ft (91-114 m)/ gal
5" QuickSeam Flashing: 340-400 ft {104-122 m)/f gal

PACKAGING:

QuickPrime Plus is available in:
i-quart cans (.95 liter) can
1-gallon (2.78 liter) pail
3-gallon (11.4 liter) pail

12 i-quart cans / carton 23/ 10.45

600 1-quart cans (50 ctns) [/ pallet 1150/ 522.7
4 i-gallon pails / carton 32 /14.5

216 1-gallon pails (54 cins) / pallet 1728/ 785.5
75 3-gallon pails / pallet 1658.25 f 753.35

SHELF LIFE:

= Shelf life of one year can be expected if stored
in original container at temperatures between
&0 °F (15.6 °C) and 80 °F (26.7 °C).

»«  Shelf life will be shortened if exposed to
elevated temperatures.
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