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Fax: (609) 587 -5355

Thin film PV Module Attachment

System Description and Installation Guide
EPV SOLAR Slide-Channel (SC) Back Bracket

OVERVIEW
EPV SOLARO®6Gs Thin Film Photovoltaic Mounting System i s
system designed for commerci al and utility scale PV i1

SC back brackets and high strength c-channel module support rails coupled with the flexibility to mount
the system to numerous ground or roof anchoring systems allows for a very cost effective PV mounting
system.

The unique EPV SOLAR Mounting System design provides a solution that minimizes mechanical
stresses on the module from wind and snow loads as well as stress due to the different expansion of
materials from temperature changes. The design also assures that rain, snow melt and condensate
flow freely off the modulesdsurface. Additionally the design minimizes the number of parts that are
required to be handled, assembled and adjusted. The resulting mounting system allows the installers
to rapidly, easily and safely install modules onto the mounting structure with a reduced chance for
module damage during and after installation.

WARNING

Carefully read the entire EPV SOLAR Users Guide before attempting to install, wire, operate, and
maintain this product. Contact with electrically active parts of the module such as terminals can result
in burns, sparks, and lethal shock whether-the module is connected or disconnected.

All EPV Solar products are engineered and tested to withstand stated specifications (as stated on
published specification sheets) when installed properly. Failure to install properly may decrease
the performance of installation.

Warranty against breakage is void if proper mounting practices are not used.

SAFETY

All regional safety requirements should be followed when installing EPV Solar products. All tools
and equipment located on the roof should be secured to avoid falling object hazards. All
equipment/tools should be properly maintained and inspected prior to use. This Installation Guide
is intended for use by professional installers with a working knowledge of construction principles.

INSTALLER RESPONSIBILITY
The installer is solely responsible for:
A Complying with all local or national building codes, including any that may supersede this
Installation Guide.
A Ensuring that EPV Solar products and other products are appropriate for the particular
installations and installation environment.
A Ensuring safe installation of all electrical aspects of the PV array.

EPV SOLAR CONFIDENTIAL 1
20081219



© EPV SOLAR INC.
ALL RIGHTS RESERVED

Description

EPV SOLARG6s SC back br @adists of two primary dompgnergsy “’wvb @ m
channel module support rails installed so as to face each other, and four SC back brackets that

are attached to the modules during the manufacturing process at EPV SOLARG s f a.cEadhi t i e s
module is held to the two support rails by the four 6 inch (152mm) back brackets.

The support rails are affixed to a substructure, usually consisting of profiles rectangular to the

rails. The distance between two facing and parallel support rails is adjusted depending on which

of two module attachment methods has been selected the Slide-on method or the Tilt-in (referred

t o as t-Me u fetod. KWith the Slide-on method the modules are simply slid into

position on the supporting rails. With Quik-Mount method, the installer holds the module at a tilt

while inserting the modulebs top brackets upward ont c
then, the installer continues to push upward while moving the bottom of the module toward the

lower rail; once the bottom of the module meets the lower rail, the installer slides the module

slightly downward to lock it into place.

Material Selection for Long Term Reliability

The expected lifecycle of EPV SOLAR modules requires that the mounting system possesses similar
properties of longevity. This avoids future costs of maintenance, replacement, etc. related to mounting
system material degradation. All EPV SOLAR mounting components are fabricated of aluminum,
galvanized steel and stainless steel for maximum corrosion resistance and durability.

IEC 61646 Certification Testing
The mounting system using the EPV SOLAR SC back brackets has been tested in accordance with

the specifications of IEC 61646 and UL 1703 mechanical load test. This testing will certify the module
and the mounting system will withstand a static load of approximately 50lbs/ft* (2.4 kN/m®).
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Design Overview: EPV Channel Back Brackets

The 6 inch (152mm) aluminum bracket (Figure 1 and Figure 2), four per module, are attached to
the back of the modules (figure 3 and figure 4) . The locations of the brackets have been
optimized for module support and are fixed.
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Figure 1: EPV SOLAR SC Back Bracket

Figure 2: Photograph of EPV SOLAR SC Back Bracket

EPV SOLAR CONFIDENTIAL 3
20081219



© EPV SOLARINC.
ALL RIGHTS RESERVED

C

D

REVISION HISTORY

‘ ECO |REV|

DESCRIPTION |

DATE ‘ APPRVD

[108mm]
425in
1 [724mm] |
3 r 28.5in 1
—— —
O3 [4)
[350mm1 5] ——) [£3smmz3
13 77in+ 06 =0 25.00irct. |
——1
[152.4mmz1 5]
6.00int.0¢
[1245mmt3] 24mmt2 !
2 — 45 O0int.12 [ St 1 : -
j— (3\ 3 = By
[21.59mm2025] __ | 5‘ domm’y 33]
[26mmz2] 850in£.010 018
1 03int.08 260n 512
[208mmt0.15] |
120in£.004 1 2 4 SIDE CHANNEL MOUNT, 4,00
B SIDE MOUNT, s SRy A B 29048, W{SSST ASEY 18721
ASSEMBLY, MODULE .~ Y 3 TP S -
EVA, AILLED i LAMINATED, 25X49 _\ET » ALEXIRUSION, 67 [ naw | | maeoe NOMENCLATURE OR DESCRIPTION
DETAIL A
_ ST OF M

DETALL B

MNOTES,

o1
1 [4.8mmi0.8] -

1. POSITIVE [+] CONNECTOR, 15" (380 Mh] WIRE
2 NEGATIVE () CONNECTOR, 21" (333 M) WIRE

27int 03

SGHATURES

eer. | surcar oocumenr

SFECIFICATIONS

Dy

et

& Marien Crive
RoDbinsVi o

Shone (& o
EFV SOLAR, INC. Fax  [609)570-3355

ASSEMBLY, EPV-42, PANEL 25X45, W/SIDE
CHANNEL WIOUNT & BOOT ASSY. 15/21 H. EU

SOLIDWORKS DRAWING

DO NOTSCALEDWE

40000214 o

A

| B

@

FILE # 4000021601

Figure 3: EPV SOLAR SC Back Bracketp | ac e men't

on

250 x

490

(635

[
[eco [oey] [[oare |
| [28.50it.24] )
| - lazed
— l_—'_l
[28.00irz 12]
[14.25in£.04] 711mm=3
382mmE] 5 +
an-
1-)
[14.00in]
356mm
—c—— —
[52.00in£.12]
1221mm#3 [#4int.1] [1.03in%1]
24mmt2 I 26mm=2
— — z = & | D)
I i 1 [2inzoz] -
o £ Bmmd0. 3
[850ir010] | [%D'” 012
5 : °—-‘ o
31 émrt0 25 &40mm® qg
— [120int008] _ |
3.05mm10.15 2 4 BRACKET, AL &', SIDE CHANNEL
4" SIDE CHANNEL 1 ASSY, PANEL 28X/ 5/44 H
ASSY, MODULE s :
AT ATED 28 s ?%E&IHBW C&NF/EENTJJL AND FEOPRJETAE}’
NOTES: o
/N POS (+) CONNECTOR, 380 MM [15') WIRE. ZPV SOLAR, INC
A\ NEG () CONNECTOR, 1120 MM WIRE P ASSEMBLY, PANEL 28X52" W/SIDE
3 MODULE WEIGHT: 145 Kg + 0.5 Kg [320 Lb £ 11 Lo] V4 CHANNEL & BOCT ASSY.15/44 H, EU
. H 40000192 ‘ 02
4000019202

Figure 4: EPV SOLAR SC Back Bracketp | ac e men't

EPV SOLAR CONFIDENTIAL

20081219

on

520

(711

X

X

1245

13211



© EPV SOLARINC.
ALL RIGHTS RESERVED

Simulation Results of EPV SOLAR SC Back Bracket

EPV SOLAR uses the ANSY'S simulation software package to conceptualize, design and validate
module and mounting system designs. This software allows us to perform real-world, static structural
and thermal, dynamic, weight optimization, vibration mode, and safety factor simulations on all designs.
The results below show the effects of a static load in accordance with the IEC 61646 mechanical load
test on the mounting system.

Individual Module Stress Simulation

The simulation results, Figure 5, show the application of a 50 Ibs/ft* (2.4 kN/m?) force upon the
modules surface and the resulting stresses on the module. The simulation indicates a maximum
tensile stress of 1.7e7 Pascal occurred somewhere on the module which is well within the float
glass failure strength of 45e7 Pascal and the 19.5e7 Pascal that you design glass to.

Figure 5: Stress simulation with EPV SOLAR SC Back Bracket

Individual Module Deformation Simulation

The simulation results, Figure 6, show the application of a 50 Ibs/ft* (2.4 kN/mz) force upon the modules
surface and the resulting deformation on the module. The simulation indicates a maximum deformation
of 1.79 mm occurred on the module. This deformation is minimal and would result in no permanent
deformation of the glass module.

Figure 6: Module deformation with EPV SOLAR SC Back Bracket
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Mounting Design Considerations
The EPV SOLAR Limited Warranty for PV Modul es is

consideration of the following factors:

Site Considerations

Fire Hazard: In the case of roof mounting, an approved Fire Rated roofing product must be installed
on the roof deck before installation of the module. Refer to local building code requirements for proper
selection of roofing product. The roof construction and the mounting design have an impact on the fire
resistance of a building. Improper installation may contribute to fire hazards.

Ventilation: A clearance of 4 0 (1 OoR mmme) behind the modules is recommended to provide
adequate ventilation behind the modules, especially in hot environments. This clearance also allows
any condensation or moisture to dissipate.

Design Strength: EPV SOLAR modules are designed and tested to a maximum loading of +/- 50 Ib/ft2
(2.4 kN/m?. This loading can be a combination of snow, ice, or wind. Care should be taken to mount
the modules in a manner that provides sufficient design strength while meeting local code
requirements. Design strength of 50 Ib/ftz (2.4 kN/mz) corresponds approximately to a wind speed of
125 mph (201 km/h).

Building Construction: The building construction or structure (roof, fagade, etc.) where the modules
are being installed should be of sufficient strength to support the solar installation. For modules
mounted on roofs, special construction or structures may be required to provide proper installation
support.

Module Orientation: EPV SOLAR modules may be mounted at any tilt angle, from horizontal to
vertical. Select the appropriate orientation to maximize module exposure to direct sunlight.

Module Shading: Shading should be avoided. Shading a portion of a module or one module in a
series string significantly reduces the output of all modules in the string and may cause over-heating.
Possible sources of shading are mounting hardware, modules in adjoining rows, vegetation, and
nearby buildings.

Mounting Structures: Mounting structures should be substantial enough to safely support the weight
of the module and any additional external forces such as wind, snow, or ice. As with any glass sheet
product, the modules and supporting structures can be damaged by high winds. Therefore, support
structures should be designed to hold the modules in maximum wind conditions (considering both uplift
and downdraft forces) as well as to support their weight. When using a third party mounting structure
please follow installation instructions as supplied with the mounting structure.

The mounting structure should be true and square and of sufficient strength to prevent the modules
from warping or twisting when attached. It should also prevent excessive movement or vibration of the
modules due to ambient conditions.

Clearance between the module and the mounting surface should be adequate to prevent the wiring
boot from touching the surface and to prevent wire damage. The module is not designed for integral
mounting as part of a roof or wall.

Mounting Care: Care should be taken to avoid impacting, scratching, dropping, or stepping on the
modules during installation.
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Design Overview: Superstructure

The drawings below show the EPV SOLAR SC Back Bracket Mounting System in which the modules
are mounted in landscape fashion. The structure backbone of the system consists of vertical support
member s of &lmmxéImmpPgalvanizedsteel or 1 20(38mm) schedule 40 galvanized
pipe, with horizontal ¢ channel support rails. The assembly hardware consists of galvanized steel nuts
and bolts.

The EPV SOLAR SC Back Bracket Mounting System design provides exceptional strength while
minimizing the use of raw material; this results in maximum economy and cost-effectiveness. All
structural members are designed from standard sizes to allow for local sourcing of materials, and the

mounting system can be customized in accor.dance with a
Further mor e, the systemds design is such that only the pc
ground support post requires adjustment in order to accommodate the appropriate tilt angle for the

modules.

Figure 7: Typical Superstructure for Use with EPV SOLAR SC Back Bracket
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Material Hardware List Overview

Sample System Hardware List

Using a 144 module system as a basis, the hardware system list is provided below. This array
structure would be approximately 1576(48m) long and supporting 144EPV Sol ar
X HZLdmm x 1321mm).

modul es

Material List

Item | Description Material Quantity
A | Ground post short 48.25mm OD x 3.68mm wall x 2.134m sch 40 Galvanized pipe 2
B | Ground post medium 48.25mm OD x 3.68mm wall x 2.134m sch 40 Galvanized pipe 17
C | Ground post long 48.25mm OD x 3.68mm wall x 2.134m sch 40 Galvanized pipe 2
D | PostCap 836 steel 21
E | Round U bolt 50mm x 76mm x 83mm Galvanized Steel 8
F | Square U bolt 50mm x 76mm x 83mm Galvanized Steel 34
G | End horizontal support C channel Left 75 x 45 x 5mm x 2.667m 6061-T6 aluminum 8
H | End horizontal support C channel Right 75 x 45 x 5mm x 2.667m 6061-T6 aluminum 8
I Center horizontal support C channel 75 x 45 x 5mm x 2.667m 6061-T6 aluminum 128
J Square vertical support 25 x 25 x 2mm x 2.667m Galvanized steel 16
K | End vertical support pipe 48.25mm OD x 3.68mm wall x 2.134m sch 40 | Galvanized pipe 2
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Design Overview: Substructure

The array superstructure can be supported by a variety of substructure mounting or footer designs
depending on site or environmental conditions, wind load resistance, durability and cost effectiveness.
Substructures can be anchored either with one of several ground-post mounts or with a ballasted
surface mount.

Ground-Post Options:

1. Helical Post (Auger Type)i This system is fast, efficient and economical; and it offers
precise placement. Typical installations would require a 1.5 inch (38mm) diameter galvanized
pipe which is augered to a required depth associated with the local soil conditions. This
method of substructure anchoring provides excellent support for either upward or downward
loads. Shown below is a typical helical pier and driver.

V\/
2. Driven Friction Post (Ram Post) i In this method of anchoring, steel posts are driven down

into the ground by a hydraulic jack. As each post is driven, the friction between the soil and
the post accumulates until it exceeds the load being placed on the post by the superstructure

3. Concrete Post - This is the most common ground post means of substructure anchoring. It is
done by drilling a large diameter hole, sleeving it to keep out water and debris, reinforcing it
with a rebar cage dropped down the hole, and then pouring concrete in as the sleeve is
withdrawn.

Ballasted Surface Mount Option i A ballasted ground or roof mount system can provide maximum
project flexibility and cost-effectiveness. The mounting legs are designed to allow easy anchoring to
concrete footers on the ground or roof surface.
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Installation: Module Attachment

Assemble the mounting substructure and superstructure according to the installation instructions
supplied with the mounting structure. Each of the solar modules will be attached to the support rails by
means of its four EPV SOLAR SC back brackets. Spacing of the ¢ channel support rails will depend
upon the mounting system selected for a particular installation-Slide-On or Quik-Mount. The distance
between the each pair of parallel and facing ¢ channel support rails should be as follows.

A Slidei On: 14.6250 -8 / 0 3[874.48 +- Imm]
A Quik-Mount : 15Q0.303888.98 /+/-1mm]

Figure 8: Support Rails ready for EPV SOLAR modules.
Slide-On Module Attachment

With the slide on method the modules are simply slid into position on the supporting rails.

Figure 9: Module (1) attached to ¢ channel support rail (2).
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