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Disclaimer of Liability

The installation, handling, operation, and maintenance of this product is beyond MiaSolé control, and
MiaSolé does not assume responsibility and expressly disclaims liability for loss, damage or expense

resulting from improper installation, handling, use, operation, or maintenance.

MiaSolé assumes no responsibility for any infringement of patents or other rights of third parties which
may result from the use of this PV product. No license is granted by implication or otherwise under any
patent or patent rights. Any and all intellectual property rights related to the PV modules are and shall

remain the property of MiaSolé

The information in this application guide is based on MiaSolé knowledge and experience and is believed
to be reliable, but such information including product specifications (without limitations) and suggestions
do not constitute a warranty, expressed, or implied. MiaSolé reserves the right to change the product,

specifications, data sheets, or this guide without prior notice.

Limited Warranty

Module warranty rights are governed solely by the terms of the MiaSolé warranty statement provided to
the buyer of MiaSolé product. Consult MiaSolé warranty statement for the description of warranty

coverage and exclusions.

MiaSolé provides this application guide “as is.” EXCEPT FOR ANY EXPRESS WARRANTIES
CONTAINED IN THE WARRANTY STATEMENT, MiaSolé DISCLAIMS AND EXCLUDES ALL
WARRANTIES, WHETHER STATUTORY, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, TITLE, SATISFACTORY QUALITY AND NON-INFRINGEMENT. IN NO EVENT
WILL MiaSolé BE LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, SPECIAL, INDIRECT OR
DIRECT DAMAGES, WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR
OTHERWISE AND EVEN IF MiaSolé IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Please see the MiaSolé warranty statement for more information.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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1.0 Safety

e Electrical installation of the FLEX series PV modules and system shall be conducted by a

qualified solar integrator and/or electrical professional.

e Mechanical installation of the FLEX series PV modules shall be performed by qualified solar

integrator and/or roofing professional.

e FLEX series PV modules generate power whenever exposed to light. Follow applicable NEC
guidelines, avoid contact with electrically active parts and be sure to isolate live circuits before

tempting to make or break any connections.
¢ Do not artificially concentrate sunlight on these modules.

e Always use proper electrical safety practices, insulated tools and protective equipment when

making electrical connections to avoid electric shock.
e Adhere to all applicable national and regional codes (fire, electrical, building).

e Tools and working conditions must be dry. Do not install or handle modules when they are wet or

in periods of high wind.

e Never connect or disconnect the FLEX module from the inverter or combiner box while the

inverter is connected to the main grid.

e PV modules produce DC current when exposed to light, when installing FLEX modules during
day time; fully cover the front of the modules with an opaque (non-transparent) tarp during

installation.

e Ensure all cable connections, and connectors, are fully seated and secured (no gaps between

contacts) and in good condition (no splitting, no corrosion, nor other contaminations).

e Do not use damaged modules and do not disassemble modules. Contact sales@miasole.com

concerning damaged modules.

e There are no user serviceable parts in the module. Do not attempt to repair, alter, or remove any

part of the module.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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2.0 Introduction
In introducing the FLEX™ series PV modules, MiaSolé is a pioneer and leading manufacturer of copper

indium gallium selenide (CIGS) thin-film photovoltaic solar modules.

The new CIGS-based MiaSolé FLEX™ modules are flexible and lightweight. The Flex “W” Series PV

modules are for Building Integrated PV (BIPV) installations on low-slope TPO commercial roof systems.
The FLEX modules come with a factory-applied PVA 600BT peel-and-stick self-adhesive backing.

FLEX module advantages are fewer parts, reduced material management, less inventory control, lower
material logistics, simpler installation process, faster installation time requiring less manpower and fewer
roof top penetrations

KEY FEATURES

e Record efficiency levels in a flexible form factor

e Low installed weight at less than 2.9 kg/m? (< 0.6 Ib/ft?)

e Non-penetrating, ballast or racking required

e Applicable for high-wind-load areas and high seismic hazard areas

e Bypass diodes reduce PV system shading losses

RELIABILITY AND SAFETY ~ &

e UL1703
e UL Class A over TPO — slope up to 2.5"
e IEC61730-1and 2, IEC 61646

WARRANTY

e 5 year workmanship

e 10/25 year warranty against power loss

www.miasole.com 301-187241-00_2, ( 1/29/2016) 5
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2.1 Glossary of Terms

FLEX — Refers to the MiaSolé Flex-02W series module.
Primary Roof Membrane — Refers to the roofing membrane on the roof itself.

Secondary Roof Membrane Panel — Refers to the second roofing membrane panel that FLEX modules
can be adhered to which act as a supportive roof membrane layer between FLEX modules and the

primary roof membrane.
PVA 600BT — Refers to the ADCO HelioBond PVA 600BT bonding self-adhesive.

WMS - The Wire Management System is a roof mounted covered tray or conduit system that protects the

string and homerun wire conductors.

IPA (2-propanol isopropyl alcohol): Used to clean TPO membrane prior to bonding FLEX modules to

the roof surface. Alcohol shall be diluted with 10% water by volume.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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2.2 Product Description

Thickness

— 5 2 0mim —e= (il J-Bow)
[ 1 b 17mim
) -

e 2508mm +/- smm ——————=]

- 999 +/_ Empm—————=

Thickne ss with adheslve
2.5mm (0.1 in)

Thickne ss without adhesive
1.5mm {0.0&in)

Figure 1. MiaSolé FLEX-02W Series Module.

MNote: Includes 60 mm extension
620 mm beyond J-Box and 30 mm minimum
bend radius
|
750 mm

Figure 2. MiaSolé FLEX-02W Series Module Cable Length.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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Physical and Mechanical Specifications

Product FLEX-02W Series

2598 mm +5 mm
(102.3in. £ 0.2in)

999 mm 5 mm
(39.3in. £ 0.2 in)

Length

Width

2.5 mm £ 0.3 mm (with adhesive)
Thickness (0.1in. £0.01)
Max. 17 mm (0.67 in.) @ Junction Box

Weight (Module with adhesive) 6.2 kg (13.7 Ib)
Weight / Area (Module with adhesive) 2.4 kg/m? (0.5 Ib/ft?)
Weight (Module without adhesive) 5.1kg (11.11b)
Weight / Area (Module without adhesive) 1.94 kg/m? (0.40 Ib/ft?)
J-Box Rating / Connector Rating IP68 / Amphenol H4
Cell Type Copper Indium Gallium Diselenide (CIGS)
Static Load 5400 Pa
Bend Radius 508 mm (20 in.) minimum

UL 1703, Class A over TPO — slope up to 2.5,

Certifications IEC 61646, IEC 61730-1 and 2

2.3 Electrical Data

Electrical Performance* FI:;E())(V\?Z FI:;E())(\;\?Z FI&E())(\;\?Z FI:;F,())(V\?Z
Rated Peak Power (+10 W / -0) — Pypp (W) 340 350 360 370
Maximum Power Voltage — Vypp (V) 29.3 29.9 304 31.0
Maximum Power Current — lypp (A) 11.61 11.72 11.83 11.94
Open Circuit Voltage — V¢ (V) 37.5 37.9 38.3 38.6
Short Circuit Current — Is¢ (A) 13.54 13.55 13.56 13.57
Length (m) 2.598

Maximum Series Fuse Rating (A) 25A

Maximum System Voltage (IEC/UL) 1000 V /600 V

Fire Rating Class A over TPO — slope up to 2.5”

* At Standard Test Conditions: 1000 W/m?, 25° C cell temperature, AM 1.5 Spectrum. MiaSolé module nameplate
ratings reflect both the initial and stabilized performance of the product to within the stated tolerance of + 10%.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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3.0 Handling & Shipping of Modules
3.1 Handling

The following general guidelines are to be followed to ensure a safe and proper installation including
handling and storage of the FLEX module. Failure to follow these instructions may result in bodily injury,
damage to the FLEX module, or damage to property. Failure to comply with these instructions will
invalidate the MiaSolé Limited Warranty for FLEX modules. If there are any questions, please contact

sales@miasole.com .

e Do not use the J-Box or connecting cables as handles to lift or carry the FLEX modules.

e Use caution when handling FLEX modules in windy conditions on the roof to avoid personal injury

and potential damage to the FLEX module.

e While working on the roof use all necessary barriers, safety equipment, and tethers as required

by OSHA or local guidelines.

e FLEX modules have a smooth top surface. Use caution when water is on top of the surface as

modules will lose traction.

e Do not stand or step on FLEX modules. Use protective footwear (non-penetrating) to avoid

damaging or scratching the modules.
e Do not crease or bend the FLEX modules over sharp edges.
¢ Do not apply paint, solvents or adhesives to the top surface of the FLEX modules.
e Only ship FLEX modules in MiaSolé factory-supplied packaging materials and crates.
o Keep all electrical contacts clean and dry.
e Do not place FLEX modules face-down in direct contact with abrasive surfaces.

e FLEX modules may NOT be cut, penetrated, or field modified in any way. Cutting the modules

could result in exposed conductors, will void the warranty, and could result in a shock hazard.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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3.2 Product Storage
The FLEX module should be stored in a climate-controlled warehouse environment until needed in the

field:

The FLEX modules should be kept in a dry, clean warehouse-type facility prior to

installation, with ambient temperatures at or below 24°C (75°F).

FLEX modules with factory applied ADCO PVA 600BT adhesive have a ‘minimum shelf
life of one year when stored at or below 24°C (75°F) (as per ADCO 600BT datasheet).
Onsite the FLEX modules should be stored in a closed storage container and not be

exposed to excessive moisture, heat or cold.

On the roof, place FLEX modules on pallets and fully protect from exposure to moisture
and direct sunlight. Leave protective packaging in place until FLEX modules are ready to
be installed.

Do not store FLEX modules on the roof or outdoors overnight.

3.3 Shipping Crate

The FLEX modules are shipped in cardboard crates with a wooden base (pallet) for forklift handling.

[¢]

www.miasole.com

There are 15 FLEX modules per crate and 5 crates per pallet.

Store in original crates oriented flat and not on its edge.

Do not stand or walk on FLEX module crates.

Do not use box cutters / knifes to cut the straps or wraps - use cutting pliers.

For shipping or storage, no more than one fully-loaded pallet should be stacked one on
top of the other.

Crates must not be stacked more than 5 crates high (refer to Figure 3).

Figure 3. Standard pallet with 5 crates.

301-187241-00_2, ( 1/29/2016)

10



FLEX™ - 02W Application Guide for TPO Roof Systems_2

/
L\83373n'r'm ) (979 mm\
385"

Figure 4. Height dimensions of fully-loaded pallet.

Refer to the crate dimensions and weight specifications to insure that the lifting implement is suitable for

handling the pallet. The crate shipping weight and dimensions are as follows:

FLEX-02W
340W 350W 360W 370W
Dimensions Weight
(Length x Width x Height)

Fully loaded pallet (5 crates + pallet) 2959 mm x 1143 mm x 979 mm 590 kg (1300 Ibs)

e:MiaSolé

A orrrygy Covngeny

(75 total modules)

Crate
[with 15 modules]

www.miasole.com

(116.5" x 45" x 38.5%)

2901 mm x 1059 mm x 168 mm
(114.2° x 41.7° x 6.6")

109 kg (240 Ibs)

301-187241-00_2, ( 1/29/2016)
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4.0 FLEX Application Guidelines

The bonding / installation guidelines below are provided as an outline only and are meant for bonding to

clean, dry, un-weathered TPO (Thermoplastic Polyolefin) roofing membrane surfaces._Minimum

membrane thickness is 1.5 mm (60 mils). Contact MiaSolé and roof membrane manufacturer for

specific requirements for existing weathered TPO roof systems. Follow these guidelines to maintain

the reliability and warranty of the FLEX modules and the roof. Reapplying FLEX modules that were

previously bonded to a roofing surface will void the warranty of the modules.

4.1 Environmental Considerations
FLEX modules are designed and tested to withstand strenuous environmental conditions for more than

25 years. In addition, FLEX modules are UL and IEC certified for safety and performance-code compliant

for global markets. FLEX modules should be installed in locations that meet the following requirements:

FLEX modules must not be immersed in water or exposed to continuous water streams or flows

(e.g., from fountains, sprinklers).

FLEX modules should not be exposed to extremely corrosive chemicals or flammable vapors and

gases (e.g., emissions from manufacturing plants or other sources).

FLEX modules must not be mounted at a site where it may be subject to direct contact with salt

water.

Installed location should be planned to avoid areas where wind uplift is at its maximum such as

corners or roof edges. Refer to ASCE 07.

The ambient temperature at the time of installation should be between 4°C - 49°C (40°F - 120°F).
If the temperature is higher than 49°C (120°F) the polymer film release liner may be difficult to
remove from the PVA 600BT (peel-and-stick adhesive) and the roofing membrane may exceed
the adhesive application temperature. In hotter climates, the FLEX modules should be stored in a
shaded area prior to installation to prevent excessive heating of the adhesive. If the temperature

is lower than 4°C (40°F) the adhesive may not adhere properly to the roofing membrane.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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4.2 Roofing Considerations

4.2.1 Rooftop Guidelines

Do not install the FLEX modules so that the building or other structure, or other systems or

components, exert damaging mechanical or electrical influences on the PV modules.

FLEX module installation should not exceed roof system UL and FM fire rating slope limitations.
FLEX modules can be installed on roof slopes of 1.2 degrees to 13.3 degrees (.25"/12” to 3"/12”

roof pitch) measured from horizontal. Contact sales@miasole.com for roof slopes outside this

range.

FLEX modules installed where ponding areas occur will not be covered by the MiaSolé product

warranty.

o Roofs should have a minimum slope of 1.2 degrees (2" / 12" roof pitch) for positive
drainage. The roof should have verifiable positive drainage per NRCA'’s (National Roofing
Contractors Association) guidelines or applicable codes. Refer to the roof system

manufacturer for additional requirements.

o Do not install FLEX modules at least within 1.8 meters (6 feet) of roofing drains, in valleys,

or on other low areas on the roof.

o FLEX modules must not be immersed in water or exposed to constant water spray (e.g.,
from HVAC).

FLEX modules shall not be installed directly over existing roofing seams. Modules should be
installed only within the field of the existing roofing membrane. Installation across seams may

cause the module to pull apart the existing seam allowing a moisture path into the building.

FLEX modules with the self-adhesive PVA 600BT backing are designed to bond directly to TPO
roof membrane or a secondary TPO roof membrane panel approved by the roof system

manufacturer.

The FLEX modules have a projected power production service life of 25 years. Roof membrane
systems should have a similar projected service life. Ideally, the roof system should have a

minimum remaining service life of 20 years.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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4.2.2 Primary Roof Membrane Direct Bonding Requirements
o New single-ply roof system must be approved by the roof manufacturer for direct FLEX module

bonding without a secondary roof membrane panel.

e Roof manufacturer's approved roof membrane must be formulated for high temperature

performance, heat loading and compatibility with the FLEX module’s self-adhesive.

e Roof membrane thickness must meet roof manufacturer's minimum requirement for direct FLEX

module bonding.

e Roof system service life and warranty for direct membrane bonded FLEX modules must meet

project finance minimum requirements.

e The FLEX modules are bonded in the field onto the primary roof membrane by the roof

contractor.

e Contact MiaSolé at sales@miasole.com for applications over mechanical fastened TPO roof and

existing TPO roof system for specification installation requirements for these types of roof

systems.

7.6 cm (3.0")
1T

MiaSole FLEX-02W
Series Modules
Wire Management
System (adjust for
shading as needed)
Welded field
seam (TPO) j

3.0m
(10 ft)
Varies:
Minimum of
20.3cm - 30.4cm
(8"-12")
[Lan seam
2.97m 2.598 m
(117" (102.3")

“— Primary Single-Ply Roof Membrane o999 m -l
(39.3")

Figure 5. FLEX-02W module direct bond onto primary TPO roof membrane layout.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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¢ Primary Roof Membrane System Design Requirements:

o Spacing Between FLEX modules — Flex modules shall have a minimum spacing of 7.6

cm (3.0”) between FLEX modules. Reference Figure 5. This assures that there is

enough space for thermal expansion and positive drainage.

o Spacing Between Secondary Roof Membrane Panel Arrays - Make sure there is a
minimum spacing of 20.3 cm to 30.5 cm (8" to 12”) between module string layouts to
leave enough room for a wire management system (WMS). Verify the WMS will not

shade FLEX modules. Reference Figure 5.

o Roof Membrane Field Seams — Do not bond FLEX modules directly over membrane
seams; keep FLEX Module perimeter edge a minimum of two inches from field seam
edge welds.

4.2.3 Secondary Roof Membrane Panel Requirements
e FLEX modules can be bonded to a new secondary roof membrane panel. The secondary roof
membrane panel attaches over the new fully adhered primary roof substrate using one of the roof
membrane manufacturer’s approved attachment method, depending on the type of primary roof
system:

o Roof system manufacturer’s approved wet seam adhesives.

o Roof system manufacturer’s approved seam tapes.

o Roof system manufacturer’s hot air welding.

o Roof system manufacturer’s approved mechanical attachment.

e The FLEX secondary membrane panel system is for new single-ply roof systems not approved for
direct PV module bonding or for thinner roof membranes (1.1 mm to 1.5 mm / 45-mils to 60-mils)

or with a shorter service life (< less than 20-years).

e The secondary roof membrane panel must be approved and warrantable by the roof membrane

manufacturer for direct FLEX module bonding.

e The secondary roof membrane panel used with the FLEX modules must be compatible with the
PVA 600BT module adhesive.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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e The secondary roof membrane panel used with the FLEX modules must be compatible with the

primary roof membrane.

e The secondary roof membrane panel used with the FLEX modules must meet the roof
manufacturer's minimum membrane thickness requirements for installation over the primary roof
membrane thickness. For example, a 1.5 mm (60-mil) TPO secondary membrane panel may be
acceptable for installing over a 2 mm (80-mil) primary TPO membrane while a primary 1.5 mm
(60-mil) TPO membrane may require a 2 mm (80-mil) TPO secondary membrane panel and this
requirement may vary between different roof manufacturers. Refer to the roof manufacturer's

requirements.
e The FLEX modules are bonded in the field to the secondary roof membrane panels by the roofing
contractor.

e The secondary roof membrane panels are installed over the primary roof system prior to bonding

the FLEX modules to the secondary roof membrane panel.

22.2 C”" (8.75%) 7.6 cm (3 0") MlaSoIe FLEX-02 Series Module

3.0m
(120M
22.2 cm
(8.75")

Secondary TPO Membrane Panel
1.5 mm (60-mil) minimum

Figure 6. FLEX module string layout on a secondary TPO roof membrane panel.

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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22.2 cm (8.75") 15.2 cm (6.0")
i
- 3.0m (120") ———
2 ]
T-Seam patch at all
Field Seam intersections
5 o
Secondary Membrane Panel
1.5 mm (60-mil) minimum
Hot-air welded 100%
at perimeter
— | Field install Secondary =
Membrane Panel, then
install FLEX modules
&
12.‘;“2;???0“‘ I \—- Wire management tray

Figure 7. FLEX module array layout using a secondary TPO roof membrane panel.

¢ Secondary Roof Membrane Panel System Design Requirements:

o Secondary Membrane Panel Dimensions — Secondary membrane panel shall have a
22.2 cm (8.75”) perimeter around the FLEX modules as shown in Figure 6. Use a
standard 304.8 cm (10-foot) wide rolls of TPO for the secondary membrane panels as
required to fit these dimensions.

» The dimensions of the secondary roof membrane panel are important to avoid
placing the FLEX modules over the secondary membrane panel to primary roof

membrane seam attachment point.

= Proper dimensions of the secondary roof membrane panel will assure that the

secondary membrane with FLEX modules is easier to remove if any repairs or

www.miasole.com 301-187241-00_2, ( 1/29/2016)
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maintenance underneath the secondary membrane panel is necessary. This will
also allow the secondary membrane panel to be re-attached back to the primary
roof membrane.

o Spacing Between FLEX modules — Flex modules shall have a minimum spacing of 7.6

cm (3.0”) between FLEX modules. Reference Figure 6. This assures that there is enough

space for thermal expansion and positive drainage.

o Spacing Between Secondary Roof Membrane Panel Arrays — Make sure there is a
minimum spacing of 12.7 cm (5”) between secondary membrane panel arrays to have

enough room for wire management trays. Reference Figure 7.

4.2.4 Secondary Roof Membrane Panel & FLEX Module Preparation
o Contractor shall cut the single-ply membrane roll for the secondary membrane panel to
length based on the number of FLEX modules, referring to the FLEX module layout as
shown in Figure 7. Secondary membrane panel length shall extend 22.2 cm (8.75”) at

each secondary membrane end from the FLEX modules as shown in Figure 7.

o The secondary roof membrane panel shall be placed off-centered over the primary roof

membrane’s field seams as shown in Figure 7.

o Prior to placing the secondary membrane panel over the field seam, probe and check the

field seams. Repair any defective field seams.

o If an additional inter-ply element (Densdeck or insulation board) is required between the
primary roof membrane and the secondary membrane panel, install and attach to roof
membranes manufacturer’s written instructions and directions.

o Locate and place the secondary membrane panel over the clean roof surface. Locate
panel so there is a minimum spacing of 12.7 cm (5”) between secondary membrane

panels (Figure 7) for the wire management system (WMS). Spacing between sub-arrays

shall account for any WMS shading on FLEX modules.

o Contractor shall hot-air weld or seam tape the secondary membrane panel to the primary
roof membrane surface completely along the outer perimeter of the TPO secondary
membrane so the panel perimeter is completely sealed so moisture, air or particles will not

get under the TPO secondary membrane panel.

* A minimum seam width of 3.8 cm (1.5”) is required when hot air welding or 7.6
cm (3”) seam when using seam tape to attach secondary roof membrane panel

to primary roof membrane surface.
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o Inspect and probe secondary roof membrane panel to primary roof seams. Repair any
defective seams. Depending on the roof manufacturer’s requirements, apply a bead of cut

membrane sealant to the perimeter seams.

4.2.5 Secondary Membrane Panel & FLEX Module — Mechanical Fastened TPO Systems
o Mechanically attached TPO roof systems require a TPO cover strip with seam plates and
fasteners picture framed to anchor the secondary membrane panel to the primary roof

system.
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Figure 8. Picture frame layout and Secondary Membrane Panel attachment.

o Contractor referring to the FLEX module layout shall cut the single-ply membrane roll for
the secondary membrane panel to length based on the number of FLEX modules in the
string. Example is shown in Figure 7. Secondary membrane panel length shall extend
22.2 cm (8.75") at each secondary membrane panel end from the FLEX modules as
shown in Figure 7.
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The secondary roof membrane panel shall be run perpendicular over the primary roof

membrane’s field seams as shown in Figure 7.

Locate and place the secondary membrane panel over the clean roof surface. Locate
panel so there is a minimum spacing of 12.7 cm to 17.8 cm (5.0” to 7.0”) between

secondary membrane panels (Figure 7) for the wire management system (WMS).
Spacing between sub-arrays shall account for any WMS shading on FLEX modules.

Locate and measure cover strip centerline placement and snap out chalk lines (use blue
chalk).

Place the fasteners starting 50.8 mm (2.0") in from the end of the cover strip, then every
305 mm (12.0") o.c. (unless more frequent fastener spacing is required per roof

manufacturer’s wind/application design guide). Refer to Figure 8.

Cut cover strips 20.32 cm (8.0”) wide from surplus TPO membrane or use factory pre-cut

20.32 cm (8.0”) wide cover strips.

Clean the seam area using a clean white cotton rag dampened with TPO Seam Cleaner.
Thoroughly clean an area on both membranes at least 15.24 cm (6.0”) wide if seam area
has become contaminated with dirt, debris, moisture, etc. Membrane left exposed for

more than 12 hours must be cleaned prior to any welding activity.

Lay out cover strips and hot-air weld in place on both sides with a minimum seam width of
3.8 cm (1.5”). Refer to Figure 8.

Seam inspection: Probe all completed welds using a slotted screwdriver or dull cotter pin
puller type tool to verify seam integrity daily. Do not probe welds until they have had time

to cool. Any welds found to be insufficiently welded need to be repaired on a daily basis.

T-Joint Patches: Joint cover patches must be installed at all intersections of field seams if

membrane thicker than 1.14 mm (0.045”) is used. Refer to Figure 8.

Edge Cut Sealing: Ensure that all edge areas are clean and dry. Clean with TPO Seam
Cleaner to remove any contamination. All cut edges with scrim exposed must be sealed
with TPO Edge Cut Sealant.

Prior to placing the secondary membrane panel over the field seam, probe and check the

field seams. Repair any defective field seams.

If an additional inter-ply elements (Densdeck or insulation board) are required between the
primary roof membrane and the secondary membrane panel, install and attach to roof

membranes manufacturer’s written instructions and directions.

301-187241-00_2, ( 1/29/2016)

20



FLEX™ - 02W Application Guide for TPO Roof Systems_2 @®:MiaSolé

o

AMameryy Compony

Contractor shall hot-air weld or seam tape the secondary membrane panel to the cover
strip so the secondary membrane panel perimeter is completely sealed so moisture, air or

particles will not enter under the TPO secondary membrane panel.

o A minimum seam width of 3.8 cm (1.5”) is required when hot air welding or 7.62 cm (3.0”)
seam when using seam tape to attach secondary roof membrane panel to cover strip.
Minimum
12,7 cm {5")
IFieId Seam
! -4
289 m
{1147
1
IFhEH:I Seam
-~ 325 m (128") — r -— 3.0m (120") —= 22.2 ch{a:_.?:."J
-+ Wire management tray

o

www.miasole.com

Figure 9. Secondary Membrane Panel with modules attached to cover strip & wire

management tray.

Inspect and probe secondary roof membrane panel seams the cover strip. Repair any
defective seams. Depending on the roof manufacturer’s requirements, apply a bead of

Edge Cut Sealant to the secondary membrane panel perimeter seams.

Note: Hot air welders may inject excessive air under the secondary membrane. A
contractor may use a portable vacuum cleaner to remove air trapped between the primary
and secondary membrane. Before the final 5.08 cm (2.0”) is welded. Insert the vacuum
hose into the open seam and remove any excess air. This method also helps to reduce

membrane wind flutter. Remove hose and seal seam.

301-187241-00_2, ( 1/29/2016)

21



FLEX™ - 02W Application Guide for TPO Roof Systems_2 @ MiaSolé

Ay Comony

4.3 Orientation and Shading

It is important to avoid full or partial shading from rooftop equipment, structural elements of a building
and nearby trees, poles, power lines or other nearby buildings to minimize the impact on the
power production of the MiaSolé FLEX series solar array. An on-site analysis using a Solar Pathfinder or
other shading analysis tool can provide the solar designer valuable information on the impact of shading

on solar power production. MiaSolé recommends a shading analysis to be completed prior to installation.

FLEX modules protect themselves from shade-producing hot spots that may damage other modules, but

the electrical performance of any PV module is seriously degraded due to shading obstructions.

4.4 Roof Substrate Condition and Preparation

Following the FLEX module and roof system manufacturer’s directions for roof surface preparation and
installation is critical for FLEX module-to-roof substrate bonding and long-term system performance.
Installer’s failure to follow manufacturer's recommended roof surface preparation directions and FLEX

module installation procedures may void MiaSolé FLEX module and the roof system’s warranty.

e Both the primary TPO roofing assembly and secondary TPO membrane panel must meet the
minimum roof manufacturer's requirements for direct PV module bonding. Refer to roof

manufacturer's recommendations for guidelines and limitations.

e Roof surface for FLEX module placement shall be flat, smooth, and free of wrinkles. Avoid
irregular roof surface areas and depressed areas (birdbaths) that may cause deformation of the
FLEX module surface during bonding application to the roof.

e The roofing surface must be cleaned, dry and free of all debris; talc, dust, oil, ice, snow or

moisture will inhibit good adhesion and limit the installation lifetime.

o If there is not enough sun out to dry the roof in a timely manner, then using some type of

blower or hot air device on the roof (i.e. leaf blower) might be necessary.

e Roof membrane shall be cleaned of excessive soiling with roof manufacturers approved TPO

membrane cleaner.

¢ Roof substrate shall be cleaned with IPA (2-propanol isopropyl alcohol) for no more than 30

minutes prior to bonding of the PVA 600BT adhesive backed part. Use a clean lint-free cloth or

disposable lint-free wipe for cleaning. Change rags frequently. Allow the roof to dry completely.
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4.5 FLEX Application Instructions — Adhesion

The following procedures demonstrate how to bond FLEX modules onto a TPO roof membrane panel. All

roofing considerations, as previously mentioned, need to be followed prior to adhering FLEX modules to

the TPO roof membrane. The following instructions apply to a primary or secondary TPO roof membrane

panel.

1. On roof, locate FLEX solar system array(s) per applicable primary and/or secondary roof
membrane system design layouts (sections 4.2.2 and 4.2.3 ).

2. To facilitate FLEX module to TPO placement, place FLEX module crates next to sub-array
layout(s).

Figure 10. FLEX module crate - fifteen (15) modules per carton.
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Figure 11. Standard FLEX module with factory applied adhesive tape.

3. Measure and lay out FLEX modules for proper positioning in each sub-array string (Figure 12).
FLEX modules shall have a minimum of 7.6 cm (3 “) between each module. Modules shall be

positioned in parallel with neighboring modules.

Figure 12. Measure, locate, and layout FLEX modules.
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4. Clean roof membrane surface with [PA (2-propanol isopropyl alcohol and allow to

flash off (Figure 13). Apply TPO Primer to roof membrane surface if required by

roof membrane manufacturer.

Figure 13. Clean roof membrane surface with a lint free cloth.

5. Lift up FLEX module at J-Box side (avoid using conductor cables as handles) and remove

release film from the horizontal adhesive strip. Remove about 61 cm (24”) of the release film from
the two center adhesive strips.

6. Lay the FLEX module down and press firmly onto roof surface. Go around the J-Box
with a silicone roller, and repeat the process with the two center adhesive strips (Figure
14).

Figure 14. Adhere FLEX module, J-Box side, to roof surface using a

silicone roller.
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