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Version: BS-HANDBOOK-EN-002 Ver: 2201 

This general manual provides important safety information relating to the installation, maintenance and handling of 

double glass solar modules. Professional installer must read these guidelines carefully and strictly follow these 

instructions. Failure to follow these instructions may result in death, injury or property damage. The installation and 

handling of PV modules require professional skills and should only be performed by qualified professionals. The 

installers must inform end-users (consumers) the aforesaid information accordingly. 

The word “module” or “PV module” used in this manual refers to one or more double glass solar modules. This manual 

is only valid for the double glass module types TSBHM-144HLG，TSBHM120HLG，TSBHM-144HWG，TSBHM-

132HWG，TSBHM-120HWG，TSBHM-108HWG，TSBHM-96HWG，TSBHM-72HWG，TSBHM-144HVG，TSBHM-

132HVG，TSBHM-120HVG，TSBHM-108HVG，TSBHM-96HVG，TSBHM-72HVG，TSBHM-132HSG，TSBHM-120HSG，

TSBHM-108HSG. Please retain this manual for future reference. 

We recommend visiting ww.beyondsunpv.com regularly for the most updated version of dual-glass module installation 

manual. 

 

 

PV modules can generate electricity upon exposure to light. The voltage of a single module is less than 50 VDC, but 

the total voltage can be dangerously high when modules are connected together in series. The following must be fully 

understood and obeyed when handling the PV modules to avoid risk of arcing, fire and electric shock. 

a) Carefully read through these installation instructions before installing, operating or maintaining PV system. Failure 

to follow these instructions may result in bodily injury or damage to property. 

b) PV systems can produce high voltage and current which could cause serious injury or even death. 

c) The installation of PV modules should only be performed by qualified personnel. 

d) Do not wear metallic jewelry when installing. Do not touch live terminals with bare hands. Use insulated tools for 

electrical connections. 

e) Do not install PV modules at wet conditions. 
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f) Do not use damaged nor defective modules. Even damage or defective modules can produce electricity. Keep 

damaged or defective modules covered to avoid exposure to light. 

g) Contact with electrically active parts of a PV module such as terminals, can result in burns sparks and lethal shock 

whenever the PV modules are connected or not. 

h) Use appropriate safety equipment when working on any wiring. 

i) Never disassemble nor break any part of the PV module, including nameplate. 

j) Keep children and other unqualified people away from the PV system. 

 

 

a) PV modules generate current under sunlight. A lethally strong arc may occur when breaking a connected module 

or a string of modules. Operation should be performed only by professional engineers equipped with professional 

tools. 

b) Never disconnect the PV module from the inverter when the inverter is still connected to the main grid, but 

remove the fuse from the AC side on the inverter before operation. 

c) Ensure cable and connectors are at perfect condition (no splitting, soiling, nor contamination). 

d) One should never touch the wet connectors, without using personal protective equipment or wearing insulating 

gloves. 

 

 

a) All PV modules installation should be in accordance with applicable international and related local laws, codes 

and regulations. 

b) Artificial sunlight should not be concentrated upon the PV modules. Do not expose PV modules to sunlight 

concentrated with mirrors, lens or other means. 

c) The dual-glass PV modules are rated as application class A. 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 IEC 61730-1 and this part of IEC 61730 within this application class are 

considered to meet the requirements for safety class II. 

d) Under normal conditions, a photovoltaic module 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 

module should be multiplied by a factor of 1.25 when determining component voltage ratings, conductor 

 

1.1 General Safety 
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ampacities, fuse sizes, and size of controls connected to the PV output. 

e) Only PV modules with the same cell type and size may be connected in series. 

f) Avoid any shade on the PV module surface. Shaded cells may become hot (hotspot phenomenon) resulting in 

permanent damage to the module or even fire hazard. 

g) Follow safety precautions of all other components used in the PV system. 

 

 

a) Follow the unpacking instruction. Carry the module by at least two persons. Do not lay nor pile the PV module 

casually. Avoid any objects stacking or falling on the PV modules. 

b) Do not stand nor step on the PV module. The glass may be slippery, and there is a risk of injury or electric shock 

if glass is broken. 

c) Please handle PV modules with care, avoiding any bump or drop. 

d) Do not expose the PV module to excessive loads on the surface of the PV module nor twist the frame, otherwise, 

the glass and solar cells may break. 

e) Do not draw the cable of J-box excessively during installation. The cables should be in a relaxed state after 

connection. 

f) Do not touch the PV module with bare hands. The frame of the PV module has sharp edges and may cause injury. 

g) Wear suitable gloves, such as leather gloves with padding in the palm and finger areas. 

 

 

a) Always wear protective helmet, insulating gloves and safety shoes (with rubber soles). 

b) Due to risk of electrical shock, never perform work when PV modules are wet. 

c) Do not install PV modules at rainy, snowy or windy conditions. 

d) Ensure the connectors are fully and correctly connected. Connectors and cables should be fixed to the PV module 

frames, support structure or raceway to prevent movement. Keep connectors out of direct sunlight or water 

immersion. 

e) Do not touch the J-box and the end of the cables with bare hands during installation, regardless of whether the 

PV module is connected to the system or not. 

f) Do not unplug connectors if the system circuit has been connected to an operating load. 

g) When installing PV modules on roofs or other structures, appropriate safety practices and safety equipment 

should always be used to avoid injury. 

1.2 Handling Safety 

1.3 Installation Safety 
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a) The PV modules should never be installed near inflammable gas, hazardous chemicals or fire source. 

b) For roof PV project, the PV modules are to be mounted over a fire-resistant roof. Beyondsun Green Energy 

Technology dual-glass modules have been certified as Type 29 according to UL 61730 and as Class A or Class C 

for fire performance according to IEC 61730-2 for fire class performance, please refer to the datasheet or the 

product nameplate for the detailed types.  

c) There should be lightening protection devices in the PV system. The maximum fuse rating is 25A. 

d) Consult your local authority for guidelines and requirements for building or structural fire safety. 

 

 

 

a) Do not install the PV module where could be flooded or immerged. 

b) Do not install the PV module in a flammable gas environment (such as gas station, storage tank etc.) nor near fire 

source. 

c) Temperature endurance range of the PV module is -40℃ ~ 85℃, while the environmental temperature range of 

-20 ℃~ 45℃ is recommended for module installation. 

d) Unless specified, the maximum bearing load of PV module is 5400Pa for front side, and 2400Pa for backside. The 

natural environment condition should be fully considered to not to exceed the maximum pressure. The 

accumulated snow should be removed in time to prevent causing any damage to the PV modules. 

e) The PV module should not be installed in the environment of excessive salt fog, hail, sand and dust, smoke, active 

chemical atmosphere, acid rain etc. 

f) The PV module should be installed at least 200m away from the sea side. Corresponding measure should be 

adopted to avoid module corrosion and grounding failure for the distance of 200m~1000m away from sea side. 

Installation of 1km away from sea side is recommended. 

g) Do not expose modules and their connectors to any unauthorized chemical substances (e.g., oil, lubricant, 

pesticide, etc.), as modules may incur damages. 

h) Failure to comply with these instructions will void Beyondsun Green Energy Technology warranty. 

 

1.4 Fire Safety 

2.1 Location Selection and Environment 
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a) Condition of site should be fully investigated to ensure it is suitable for PV system. The installation should be 

designed by qualified engineer, conforming to all relevant construction/electrical laws, regulations and codes. PV 

installation should be approved by relevant authorities. 

b) The PV module should be mounted on supporting structures. Other components of the PV system should not 

have any undesirable mechanical or electrical influence on the PV module. 

c) Bearing ability of the supporting structure should be enough to sustain the modules weight and wind/snow 

pressure, as well as the pressure from installers and apparatus. Design of supporting structure should guarantee 

that there will be no effect on the modules when hot swell happens. 

d) The PV module should be firmly fixed with bolts or clamps on the supporting structure. Modules should be safely 

fixed to bear all expected loads, including wind and snow loads. 

e) Do not cause any damage of the PV modules during mounting. Do not drill holes on the frame. Otherwise, the 

warranty is not valid any more. 

f) Bending radius of the J-box cable should be more than 60mm. 

g) Module installation site should maintain good ventilation to facilitate the heat dispassion, which is in favor of the 

power generation and fire safety. 

h) For PV installation on the ground, the modules are expected to be at least one meter high from the ground to 

avoid soil, grass and snow covering the bottom part of the modules. 

i) For PV installation on the rooftop, the structure and bearing ability of roof must be suitable. The fastness of 

installation should be guaranteed to avoid the module falling off from rooftop.  

 

j) Sufficient clearance of at least 10 cm (3.94 in) between the module and the mounting surface needs to be provided 

to allow cooling air to circulate around the back of the module. This also allows condensation or moisture to 

dissipate. 

k) For the project on water surface, installation conditions should be provided in advance, so that the module 

manufacturer can choose the suitable materials to be in accord with the water surface installation conditions. 

l) To minimize risk in the event of an indirect lightning strike, avoid forming loops with the wiring when designing 

the system. 

m) After the installation of double glass modules, a 30 mm deflection for framed module is allowed. 

n) For framed modules, a minimum clearance of 6.5 mm (0.25 in) between modules is required to allow thermal 

expansion of the frames and modules. 

2.2 General Installation 

 
Roof structure will affect the fireproofing so it’s necessary to earth ground fault circuit 

breaker. Unsuitable installation will bring on extra damages! When installing the 

module on a roof or building, do so in calm winds. Installing a module during strong 

winds may cause accidents! 
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o) For optimizing the power generation of the rear side of bifacial dual-glass modules, obstacles between modules 

and the mounting ground should be avoided as much as possible. 

p) Constant shading conditions can affect module service lifetime, due to accelerated ageing of the encapsulation 

material and thermal stress on the bypass diodes. 

q) Bifacial dual-glass modules use direct, reflected, or diffuse sunlight on the backside to generate additional power. 

Therefore, bifacial dual-glass modules are not suggested to be used in building attached photovoltaic systems 

(BAPV). 

 

 

a) MOUNTING METHODS FOR FRAMED Dual-glass MODULE (Bolting) 

Modules should be bolted to supporting structures through the mounting holes in the rear frame flanges only. 

Each module must be securely fastened at a minimum of 4 points on two opposite sides. 

M8 X 1.25 (5/16”) bolt and nut should be used. Plain washer size should be M8 with outer diameter 16 mm. The 

yield strength of bolt and nut should not be less than 450MPa. 

Suitable bolt length should be chosen based on actual module frame height. For dual-glass module with 30 mm 

frame height, our recommended maximum bolt length is 20 mm in order to properly insert the bolts through the 

mounting hole. The system designer is responsible to check that the racking supplier specified bolt length comply 

with above requirement and will not affect installation. 

Tightening torques should be within 17~23Nm for M8 (5/16”) coarse thread bolts, depending on bolt class. 

In areas with heavy wind loads, additional mounting points should be used. The system designer and the installer 

are responsible for correctly calculating the loads and ensuring that the supporting structure meets all the 

applicable requirements. 

Mounting method: Bolting 

  

2.3 Installation Methods 
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Modules should be bolted at the following hole locations depending on the configuration and loads. 

 
Inner four holes installation method 

Bolts mounting on long side of frame and rails parallel to the long 

side frame. 

 
Inner four holes installation method 

Bolts mounting on long side of frame and rails 

perpendicular to the long side frame. 

Max Mechanical Load: 

Back Side≤ 2400 Pa 

Front Side≤ 3600 Pa 

Max Mechanical Load: 

Back Side≤ 2400 Pa 

Front Side≤ 5400 Pa 

 

b) MOUNTING METHODS FOR FRAMED Dual-Glass MODULE (Clamping) 

Each module must be securely fastened at a minimum of four points on two opposite sides. The clamps should be 

positioned symmetrically. The clamps should be positioned according to the authorized position ranges defined in table 

below. 

Install and tighten the module clamps to the mounting rails using the torque stated by the mounting hardware 

manufacturer. M8 x 1.25 (5/16”) bolt and nut are used for this clamping method. The yield strength of bolt and nut should 

not be less than 450 MPa. 

Tightening torques should be within 17~23 Nm for M8 (5/16”-18 Grade B7) coarse thread bolts, depending on the bolt 

class. For the bolt grade, the technical guideline from the fastener suppliers should be followed. Different 

recommendations from specific clamping hardware suppliers should prevail. 

The system designer and installer are responsible for load calculations and for proper design of support structure. 

The mounting rails shall be designed to limit as much as possible shade on module rear side cells. 

Beyondsun Green Energy technology’s warranty may be void in cases where improper clamps or unsuitable installation 

methods are found. When installing inter-modules or end-type clamps, please take the following measures into account: 

1. Do not bend the module frame. 

2. Do not touch or cast shadows on the front glass. 

3. Do not damage the surface of the frame (to the exception of the clamps with bonding pins). 

4. Ensure the clamps overlap the module frame by at least 10 mm (0.4 in) for 210-cell and 182-cell dual-glass modules, 

and 5mm /0.2in) for others. 



www.beyondsunpv.com 
Zhejiang Beyondsun Green Energy Technology Co., Ltd. All rights reserved. 

 

 9 / 14 

5. Overlap in length by at least 

a) 80 mm (3.15 in) when 2400 Pa < uplift load ≤ 5400 Pa is required. 

b) 40 mm (1.57 in) when uplift load ≤ 2400 Pa is required. 

6. Ensure the clamp thickness is at least 3 mm (0.12 in). 

 

Clamp material should be anodized aluminum alloy or stainless steel. 

Clamp positions are of crucial importance for the reliability of the installation. The clamp centerlines must only be 

positioned within the ranges indicated in table below, depending on the configuration and load. 

For configurations where the mounting rails run parallel to the frame, precautions should be taken to ensure the bottom 

flange of the module frame overlaps the rail by at least 15 mm (0.59 in) for 182-cell and 210-cell dual-glass module, and 

10 mm (0.4 in) for other module series. And the shade between modules and the mounting ground should be avoided 

as much as possible. 
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Clamp mounting on long side of frame and rails perpendicularly to the long side frame 

 

Module Types 

Max Mechanical Load (Pa) 

3600/-2400 5400/-2400 5400/-3600 

A Range (mm) 

182-cell dual-glass module 300-600 400-500 / 

210-cell dual-glass module / 400-500 / 

Other dual-glass module 300-600 / 410-490 

 

Clamp mounting on long side of frame and rails parallel to the long side frame. 

Module Types 

Max Mechanical Load (Pa) 

+3600/-2400 +4000/-3200 +4400/-3600 

A1 Range (mm) 

182-cell dual-glass module / 400-500 / 

210-cell dual-glass module 400-500 / / 

Other dual-glass module / / 410-490 
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Correct wiring scheme 

When designing the system, avoid forming loops (to minimize risk in the event of an indirect lighting strike). Check that 

wiring is correct before starting up the generator. If the measured open circuit voltage (Voc) and short-circuit current (Isc) 

differ from the specifications, then there is a wiring fault. 

a) Use field wiring with suitable cross-sectional areas that are approved for use at the maximum short-circuit current 

of the PV module. Installer use only sunlight resistant cables qualified for direct current (DC) wiring in PV systems. 

The minimum wire size should be 4mm2 and temperature rating is at -40℃ to +85℃. 

b) Each module string should be equipped with fuse protector. 

Cable standard 

Test standard Cable Size Temperature Rating 

EN50618 ≥4mm2 - 40℃ to +85℃ 

c) Correct connection of contact plug connectors. The plug connector has its own polarity. The terminals marked 

with "+" and "-" represent the positive and negative terminals of the power supply. Only those terminals indicated 

with "+" and "-" should be connected to the load. Make sure that the connection is safe and tight. Do not connect 

different connectors (brand and model) together. 

 

d) Under normal conditions, a Module may produce more current and/or voltage than reported at standard test 

conditions. Accordingly, the values of ISC and VOC marked on the Module should be multiplied by a factor of 

1.25 when determining component voltage ratings, current ratings, fuse sizes, and size of controls connected to 

the PV output. 

e) To ensure proper system operation the correct cable connection polarity (Figures A & B) should be observed 

when connecting the modules to each other or to a load, such as inverter, a battery etc. If modules were not 

connected correctly, the bypass diode could be destroyed. PV modules can be wired in series to increase voltage. 

A series connection is made when the wire from the positive terminal of one module is connected to the negative 

terminal of the next module. Figure A shows modules connected in series. PV modules can be connected in 

parallel to increase current (Figure B). A parallel connection is made when the wire from the positive terminal of 

one module is connected to the positive terminal on the next module. 

3.1 Cables and Wiring 
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Figure A connection in series                         Figure B: connection in parallels 

k) The number of modules in series shall be calculated reasonably according to the system configuration and 

corresponding rules. The open circuit voltage under the condition of local minimum temperatures expected value 

cannot exceed the maximum module system voltage (according to IEC61730, the maximum system voltage of 

TRUNSUN’s module are 1000 V and 1500 V, the client may calculate according to the actual voltage of module) 

and the required value of the other DC electrical components. 

The maximum number of the modules can be installed in a string can be calculated based on below 

formula: N=Vmax/Voc(1-β(25-X)). 

Voc: Open circuit voltage of each module (refer to product label or data sheet) 

Vmax: Maximum system voltage 

Β: Thermal coefficient of open circuit voltage for the module (refer to data sheet) 

X: The lowest expected ambient temperature for the installation location 

N: The maximum number of modules in series 

 

 

 

a) Grounding PV modules is necessary to reduce or eliminate shock and fire hazards. The installer of a PV system is 

responsible for grounding each module frame. It is recommended to ground each module frame at the provided 

grounding holes (4 mm or 5/32 inch diameter, marked with the grounding symbol). 

 

3.2 Grounding 

Connectors provided by different suppliers will not mutual match up. Different 

connectors provided by one supplier will not match up either. Only one type of the 

same connector from one supplier shall be used to ensure the reliability of electrical 

connection. The plug connector should not receive outer stress. Otherwise, it is only 

used to connect the circuit! 
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b) PV module frame is made of anodized aluminum. Corrosion can occur if PV module is subject to a salt-mist 

environment and is in contact with another type of metal (electrolytic corrosion). If condition permits, PVC washers 

may be placed between PV module frame and support structure to prevent this type of corrosion. All bolts, nuts, 

washers for grounding should be made of stainless steel, unless otherwise specified. 

 

 

PV modules connected in series should have similar current, and modules must not be connected together to create a 

voltage higher than the permitted system voltage. The maximum number of modules in series depends on system design, 

the type of inverter used and environmental conditions. 

 

 

 

The amount of electricity generated by a solar module is proportional to the amount of light falling on it. A module with 

shaded cells will produce less energy and therefore it is important to keep modules clean. Appropriate maintenance 

measures shall be taken to keep the assembly free of snow, guano, seeds, pollen, leaves, branches, dust and stains, etc. 

a) Do not change the PV components optionally (diode, junction box, plug connectors). 

b) In most conditions, the normal rainwater can keep the module glass clean. Clean the glass surfaces with wet 

soft sponge or cloth if necessary. Use mild non-abrasive cleaning agent to remove stubborn dirt. If the module 

installation Angle with the ground is 0 °, it required relatively frequent cleaning frequency. In general, if 

installation Angle is 15 °, the module’s self-cleaning ability is better than 0 °. 

c) Do not use high pressure water spray nor chemicals to clean the PV modules. 

d) When cleaning PV modules, do NOT step on the modules; do NOT spay water on the backside of the 

module or the cables; do NOT clean the backside of the modules; keep the connectors clean and dry; 

prevent fire and electrical shock from occurring; do NOT use as steam cleaner. 

e) Modules can work effectively without cleaning, but removing dust from the glass surface can increase output 

power. Use a wet sponge or cloth to clean the surface of the glass. Wear rubber gloves for maintenance. 

f) The back surface of the module normally does not need to be cleaned but, in the event this is deemed 

necessary, avoid the use of any sharp projects that might damage the penetrating the substrate material. 

 

 

3.3 Electrical Configuration 

4.1 Cleaning 
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a) All fastenings should be kept tight and secured free of corrosion. It is recommended to perform a preventive 

inspection every six months without changing the components of the module. If electrical or mechanical 

properties are required for inspection or maintenance, qualified professionals should be advised to avoid any 

electric shock or loss of life. 

b) Inspect for loose or corroded electrical interfaces, loose connections between supports and components, 

connections between cables, connectors, and grounding. Check the grounding resistivity routinely. 

c) Replacement modules must be of same type. Do NOT touch live parts of cables and connectors. Use appropriate 

safety equipment (insulated tools, insulating gloves, etc.) when handling modules. 

d) All fastenings should be kept tight and secured free of corrosion. All cable connections should be secure, tight, 

clean and free of corrosion. Cables should be kept intact. 

e) PV module should not be discarded casually, but should be recycled by professional organization. 

f) Trim any vegetation which may shade the solar array, thus impacting performance. 

 

 

a) Beyondsun Green Energy gives no warranty of any kind whatsoever, either explicitly or implicitly, with respect to 

the information contained herein. 

b) Beyondsun Green Energy have rights of modifying manual, PV products, specifications or the rights of the 

product information, without prior notice. 

c) This manual information based on reliable our knowledge and experience, including product specifications of the 

information and advice does not constitute any guarantee. 

d) Do not dispose of electrical appliances as unsorted municipal waste, use separate collection facilities. Contact 

your local government for information regarding the collection systems available. If electrical appliances are 

disposed of in landfills or dumps, hazardous substances can leak into the groundwater and get into the food 

chain, damaging your health and well-being. When replacing old appliances with new ones, the retailer is legally 

obligated to take back your old appliance for disposals at least free of charge. 

 

Add: No.888 Zhili Section of G318 Zhili Town, Huzhou City, Zhejiang Province, China  

Tel: +86 572 255 2155 

E-mail: info@beyondsunpv.com  

Web: www.beyondsunpv.com 

4.2 Maintenance 


