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TIANWEI TIANWEI NEW ENERGY

Safety and Installation Instructions

1. Introduction

This manual provides safety and installation instructions for TUV and UL-listed Tianwei New Energy
photovoltaic (PV) modules carrying the TUV and UL logo on the product label.
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This guide contains information regarding the installation and safe handling of Tianwei New Energy Holdings Co.,
Ltd photovoltaic module (hereafter is referred to as “module”). Tianwei New Energy Holdings Co., Ltd hereafter is
referred to as“TWNE”.Installers must read and understand the guide before installation. Any questions, please
contact our sales department for further explanations. The installer should conform to all safety precautions in the
guide and local codes when installing a module.
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Before installing a solar photovoltaic system, installers should become familiar with the mechanical and electrical
requirement for such a system. Keep this guide in a safe place for future reference (care and maintenance) and in
case of sale or disposal of the modules.

1.1 Disclaimer of Liability

Because the use of this manual and the conditions or methods of installation, operation, use and maintenance of
photovoltaic (PV) product are beyond TWNE’s control, TWNE does not accept responsibility and expressly disclaims
liability for loss, damage, or expense arising out of or in any way connected with such installation, operation, use or
maintenance.

No responsibility is assumed by TWNE for any infringement of patents or other rights of third parties, which may
result from use of the PV product. No license is granted by implication or otherwise under any patent or patent rights.

The information in this manual is based on TWNE'’s knowledge and experience and is believed to be reliable; but
such information including product specification (without limitations) and suggestions do not constitute a warranty,
expresses or implied. TWNE reserve the right to change the manual, the PV produce, the specifications, or product
information sheets without prior notice.

Warning: Read this instruction sheet in its entirety before installing, wiring, or using this product in any
way. Failure to comply with these instructions will invalidate the TWNE Limited Warranty for PV Modules.

In summary, the Limited Warranties do not apply to any of the following;

PV modules which in TWNE's absolute judgment have been subjected to: misuse, abuse, neglect or accident;
alteration, improper installation, application or removal (including but not limited to installation, application or removal
by any party other than a TWNE authorized dealer; non-observance of TWNE's installation, users and/or
maintenance instructions; repair or modifications by someone other than an approved service technician of TWNE;
power failure surges, lightning, flood, fire, accidental breakage or other events outside TWNE's control.

2. General Safety precaution

Before installing this device, read all safety instructions in this document.

» Installing solar photovoltaic systems may require specialized skills and knowledge. Installation should be
performed only by qualified persons.

> Cover all modules in the PV array with an opaque cloth or material before making or breaking electrical
connections.

» One individual module may generate DC voltages greater than 30 volts when exposed to direct sunlight. Contact
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with a DC voltage of 30V or more is potentially hazardous.

» Remove all metallic jewelry prior to installing this product to reduce the chance of accidental exposure to live
circuits.

> Atrtificially concentrate sunlight shall be not be directly on the module.

» Do not disconnect under load.

» Do not stand on, drop, scratch, or allow objects to fall on modules.

> Installers should assume the risk of all injury that might occur during installation, including, without limitation, the
risk of electric shock.

» If the front glass is broken, or the back sheet is torn, contact with any module surface or module frame can cause
electric shock.

> Photovoltaic solar modules change light energy to direct-current electrical energy. They are designed for outdoor
use. Modules may be ground mounted, mounted on rooftops, vehicles or boats. Proper design of support structures
is responsibility of the system designers and installers.

> Use insulated tools to reduce your risk of electric shock.

» Abide with the safety regulations for all other components used in the system, including wiring and cables,
connectors, charging regulators, inverters, storage batteries and rechargeable batteries, etc.

> There are no user serviceable parts within the module. Do not attempt to repair any part of the module.

» Use only equipment, connectors, wiring and support frames suitable for a solar electric system. Always use the
same type of module within a particular photovoltaic system.

> Broken j-boxes and/or broken connectors are electrical hazards as well as laceration hazards. The dealer or
installers should remove the module from the array and contact the supplier for disposal instructions.

» Do not attempt to disassemble the modules, and do not remove any attached nameplates or components from
the modules.

» Do not install or handle the modules when they are wet or during periods of high wind.

» Do not apply paint or adhesive to module top surface.

» Contact your module supplier if maintenance is necessary.

» When installing the system, abide with all local, regional and national statutory regulations. Obtain a building
permit where necessary.

» Save these instructions!

3. Electrical Characteristics

The series of 156 multi cells x 60
TW200 (28) P Series of PV modules, consists of 60 pcs of 156x156mm multicrystalline silicon PV cells.

Application class A

__"“-——-_____ Model TW180 | TW185| TW190| TW195| TW200| TW205| TW210 | TW215| TW220 | TW225 | TW230 (| TW235
Parameter T — (2B)P | (2B)P | (2B)P | (2B)P | (28)P | (28)P | (28)P | (2B)P | (2B)P | (2B)P | (28)P | (28)P
Maximum Power Pm{w)| 180 185 190 195 200 205 210 215 220 225 230 235
Maximum Operating Voltage Vmp (V)| 2812 | 2815 | 2821 | 2825 | 2829 | 2835 | 2849 | 237 29 293 297 301
Maximum Operating Current Imp(A)| 64 6.57 6.74 6.9 7.06 7.23 737 | 748 7.59 768 | 7.74 7.81
Short Circuit Current Isc (A) 7.04 ™ 7.39 7.55 772 7.90 81 827 845 86 872 £.86
Dpen Circuit Voltage Voc (V) | 36.15 | 362 363 | 3633 | 364 | 3642 | 3644 | 365 366 | 3665 | 367 | 3674
Maximum System Yoltage ) G000V
FPower Tolerance (%) 3
Insulation Properties 40MO.

STANDARD TEST CONDITIONS:257C AM1.5, 1000W/m’.
*Allowable tolerance: please refer to backside label.

Modules rated for use in this application class may be used in systems operating at greater than 50V DC or 240W, where general

contact access is anticipated. Modules qualified for safety through this part of IEC61730 and IEC61730-2 and within this application

class are considered to meet the requirements for safety class Il.
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The series of 125 mono cells x 72

TW175 (35) D Series of PV modules, consists of 72 pcs of 125x125mm monocrystalline silicon PV cells.

Application class A

T Model TW155 TW160 TW165 TW170 TW1T5 TW180 TW185
Parameter T (35)P (35)P (3s)p (35)P (35)P (35)P (35)P
Maximum Power Pm (W) 155 160 165 170 175 780 185
Maximum Operating Voltage Vmp (V) M5 35.0 50 385 355 36.0 36.0
Maximum Operating Current Imp (A) 449 4.57 471 4.79 493 5.00 5.14
Short Circuit Current Isc (A) 5.03 5.12 528 5.36 552 5.60 5.76
Open Circuit Voltage Voc (V) 414 42.0 420 426 426 432 432
Maximum System Voltage V) G600V
Fower Tolerance (%) +3
Insulation Properties A0MO.

STANDARD TEST CONDITIONS 25T AM1.5, 1000W/m .
*Allowable tolerance: please refer to backside label.

Modules rated for use in this application class may be used in systems operating at greater than 50V DC or 240W, where general
contact access is anticipated. Modules qualified for safety through this part of IEC61730 and IEC61730-2 and within this application
class are considered to meet the requirements for safety class Il.

Fire Rating
The module is Class C fire rated.

4. Mechanical Installation

The TWNE Limited Warranty for PV Modules is contingent upon modules being mounted in accordance with the
requirements described in this section.

4.1 Site Considerations
TWNE modules should be mounted in locations that meet the following requirements:

Environment Conditions:

Ambient temperature: -20°C to +40°C.

Operating temperature: -40°C to +85°C.

Snowfall pressure: below 5400Pa.

Wind pressure: below 2400Pa.

The module frame is made of anodized aluminum, and therefore corrosion can occur if modules are subject
to a salt-water environment with contact to a rack of another type of metal. If required, PVC or stainless steel
washers can be placed between the solar module frame and support structure to prevent this corrosion.

> Care should be taken to provide adequate ventilation behind the modules, especially in hot environments.

YVVVVYY

Selecting the location;

> Select a suitable location for installing the modules.

> The modules should be facing south in northern latitudes and north in southern latitudes.

> For detailed information on the best elevation tilt angle for the installation, refer to standard solar photovoltaic
installation guides or a reputable solar installer or systems integrator.

> The module should not be shaded at any time of the day.

> Do not use module near equipment or in locations where flammable gases can be generated or collected.

> TWNE modules are designed to meet a maximum positive (or upward, e.g. wind) and negative (or downward,

e.g. static load) design pressure of 50 Ib/ft? when mounted in one of the mounting configurations specified in
Section .4.2.
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> When mounting modules in snow-prone or high-wind environments, special care should be taken to mount
the modules in a manner that provides sufficient design strength while meeting local code requirements
4.2 Mounting Configurations

> Selecting the proper support frame

> Always observe the instructions and safety
precautions included with the support frame to be ? ? ? ZLT
used with the module.

> No attempt must be made to drill holes in the
glass surface of the module. To do so will void the
warranty.

> Do not drill additional mounting holes in the Eﬁ =]
frame of the module. Doing so will void the warranty.
> Modules must be securely attached to the
mounting structure using four mounting points for
normal installation. If additional wind or snow loads @ gy

sk

are anticipated for this installation, additional Eﬁ JL
mounting points are also used. Refer to the drawing, . ,
below. Load calculations are left to the system Mounting holes for normal 2> For sang wind and heavy snowdoads, these
deS|gner or installer. installation mounting holes must also be used

-®

Each module must be securely fastened at a minimum
of 4 points. The frame has been stress tested for
mounting by the long sides. The module should not be
secured by its short sides.

PV modules can be mounted to the substructure by
clamping on (Example A) at the front side or by
screwing (Example B) at the back side.

(1) Stainless steel serrated lock nut

(2) Stainless steel washer

(3) Stainless steel M8(5/16inch)T-head bolt
The clamping area (Example A) of the washer must
cover at least 135 mm2 or 0.21 in®. A torque wrench
must be used for assembly. In the examples shown,
the tightening torque (using stainless steel M8 or 5/16
inch bolts) must be 20 Nm or 11.8 ft-Ibf. Use the
existing holes for securing the module; do not drill any
additional holes (doing so would void the warranty). Example B
Use appropriate corrosion-proof fastening materials. Vo
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4.3 Modules Configurations

The series of 156 multi cells x 60
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The series of 125 mono cells x 72
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4.4. Handling of Modules during Installation

Does not place modules face-forward in direct contact with abrasive surfaces like roofs, driveways, wooden pallets,
railings, stucco walls, etc.... The module front surface glass is sensitive to oils and abrasive surfaces, which may

lead to scratches and irregular soiling.

5. Electrical Connections

Modules may be connected in series and/or parallel to achieve the desired electrical output as long as certain
conditions are met. Please use only the same type of modules in a combined source circuit.

5.1 Equipment Grounding

This instruction covers the requirements for application of
SolKlip Grounding Clip Assembly used with metal-framed
photovoltaic (PV) modules (or solar panels) and related
products that require grounding for safety reasons. The
grounding clip assembly consists of a slider, base, and a
8-32 screw and hex nut.

The screw is used to mount the grounding clip to the frame
(of the solar panel). The slider is used to hold the wire. The
slider features a multi—-dimensional curved wire slot that
provides enhanced wire retention. The base is used to
terminate the wire. The base features pointed lances that
provide four points of contact to the frame for high
reliability and anti—rotation of the grounding clip. The
removal slot accepts the tip of a flat—head screwdriver
which is used to disengage the slider. When the slider is
disengaged, the wire can be removed, and the screw is
exposed for removal.

When corresponding with personnel, use the terminology
provided in this specification to facilitate your inquiries for
information. Basic terms and features of this product are

provided in right figure.

The right figure shows a typical application of SolKlip
Grounding Clip Assembly. This illustration should be used
by production personnel to ensure a correctly applied
product. Applications which DO NOT appear correct
should be inspected using the information in the preceding
pages of this specification and in the instructional material
shipped with the product or tooling.
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5.2 Junction Box and Terminals

> Modules equipped with one junction box contain terminals for both positive and negative polarity, and bypass
diodes.

» One terminal is dedicated to each polarity (with the polarity symbols engraved onto the body of the junction box)

5.3 Conduit

» For applications where wire conduits are used, follow the applicable codes for outdoor installation of wires in
conduits.

» Verify that all fittings are properly installed to protect wires against damage and prevent moisture intrusion.

5.4 Bypass Diodes

> When the modules in series strings are shaded partially, it may cause reverse voltage across cells or modules,
because the current from other cells in the same series is forced to flow through the shaded area. This may cause
undesirable heating to occur.

» The use of a diode to bypass the shaded area can minimize both heating and array current reduction.

> All TWNE modules are equipped with factory installed bypass diodes. The factory-installed diodes provide proper
circuit protection for the systems within the specified system voltage, so that you do not need any other additional
bypass diodes.

> Contact your TWNE Authorized Representative for proper diode type, if it is necessary to add or change diodes
due to system specifications.

5.5 General Electrical Connections

» Do not use modules of different configurations in the same system. The max number of module (N) = Vmax
system / [Voc (at STC)].

> Under normal operating conditions, solar photovoltaic modules will produce currents or voltages that are different
from those listed in the date sheet. Data sheet values are applicable at standard test data. Therefore short-circuit
current and open-circuit voltages should be multiplied by a factor of 1.25 when determining component voltage
ratings, conductor current rating, fuse sizes and size of controls connected to the module or system output.

» Several modules are connected in series and then in parallel to form a PV array, especially for application with a
high operation voltage. If modules are connected in series, the total voltage is equal to the sum of individual
voltages.

» For applications requiring high currents, several photovoltaic modules can be connected in parallel; the total
current is equal to the sum of individual currents.

> Module is supplied with connectors to use for system electrical connections.

» Consult rated local wiring regulations to determine system wire size, type, and temperature.

» The cross section area of cable and the capacity of connector must be selected to suit the maximum system short
circuit current(Recommended cross section area of cable is 4mm? for a single module and rated current of a
connector is larger than 10A), otherwise the cable and connector will be overheated under large current. Please note
that the upper limit temperature of cable is 285°C,and the connector is 2105C.

> The junction box has a breather port. The breather port must be mounted facing down and cannot be exposed to
rain. Therefore, the junction box must be on the higher side of the module when it is mounted.

6.Maintenance

» Some maintenance is recommended to maintain optimal output performance of the solar modules.

> If the module surface becomes dirty, it may reduce output power.

» It is recommended to clean the surface of the module with water and a soft cloth or sponge, twice or more per
year.

» A mild non-abrasive detergent may be applied for persistent dirt.

> ltis also recommended to inspect the electrical and mechanical connections annually.

> If you need electrical or mechanical inspection or maintenance, it is recommended to have a licensed authorized
professional carry out the inspection or maintenance to avoid the hazards of electric shock or injury.
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