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Clamp A The clamp used on the sided module (X=The height of module frame)

Figure 3 Clamp Details (Units:mm)
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Clamp B The clamp used on the middle module

The JA limited warranty will be invalid if the substandard block is used (such as block height mismatch with module frame height) or

if an incorrect installation method is used.

3. Installation position and corresponding static loads

The low/normal level of load condition is applicable to
the installation in most of environmental conditions: the
maximum static load on the back of the modules is 2400
Pa(i.e. wind load), and the maximum static load on the
front of modules is 2400 Pa (i.e. wind and snow load).

The high level of load condition is applicable to the
installation in harsher environmental conditions such as
storm, heavy snow, etc: the maximum static load on the
back of the modules is 2400 Pa (i.e. wind load), and the
maximum static load on the front of modules is 5400 Pa
(i.e. wind and snow load), depending on the pressure
level that it would endure according to IEC standard.

Special installation conditions If three horizontal bars
are used throughout the installation, the horizontal bar in
the middle area must be away from the junction box, and
the edge of the horizontal bar must be more than 30mm
away from the edge of the junction box.
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Installation methods g(i:rr]l[t)lﬁg Mounting by | Mounting g(im‘t)lﬁg
Inner four Outer rails cross clampson |by 400mm rails parallel
Module types holes four holes |, long frame thﬁ:?/aw,:%ge Shpoal'ggq the Ior?g frame
S=1/4L150 - S=1/4L150
JAM60S10 MR Series +5400/-2400 N/A +5400/-2400 +2000 N/A N/A
JAM68S11 PR(B) Series +5400/-2400 N/A +5400/-2400 N/A N/A N/A
JAM76S11 PR(B) Series +5400/-2400 N/A +5400/-2400 N/A N/A N/A
JAM66S10 MR Series +5400/-2400 N/A +5400/-2400 +2000 N/A N/A
JAM60S20 MR Series +5400/-2400 N/A +5400/-2400 +1800 N/A N/A
JAM72S10 MR Series (40mm frame) +2400 N/A +5400/-2400 +1800 +2400 5400/2400
JAM72S10 MR Series (35mm frame) +2400 N/A +5400/-2400 +1800 +2400 3600/2400
JAM78S10 MR Series +2400 N/A +5400/-2400 +1800 N/A N/A
JAM72S17 GR Series +5400/-2400 N/A +5400/-2400 +1800 N/A N/A
JAM72S20 MR Series +2400 N/A +5400/-2400 +1600 +1800 N/A
JAM54S30 MR Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM54S30 MB Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM66S30 MR Series (35mm frame) | +5400/-2400 N/A +5400/-2400 +1200 +2400 +2400
JAM72830 MR Series (35mm frame) +5400/-2400 | +5400/-2400| +5400/-2400 +1200 +1800 +2400
JAM72S30 MB Series (35mm frame) +5400/-2400 | +5400/-2400| +5400/-2400 +1200 +1800 +2400
JAM78S30 MR Series (35mm frame) | +5400/-2400 | +5400/-2400| +5400/-2400 N/A N/A +2400
JAM54S30 GR Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM78S30 GR Series (35mm frame) | +5400/-2400 | +5400/-2400| +5400/-2400 N/A N/A +2400
JAM54S40 GR Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM54830 LR Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM54840 LR Series +5400/-2400 | +2400/-2400| +5400/-2400 +1600 N/A +2400
JAM60S40 LR Series N/A +5400/-2400| +5400/-2400 +1600 +1800 +2400
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. Clamps, mounting .
Installation methods rails cross the Clamps, mounting
long frame rails parallel the
66: 400mms<S |Mounting by Mountin long frame
Inner Outer <500mm; clamps on’ | VOUPIY | 66: 400mmsS
four four 72: 450mmsS | the short %Y T <500mm;
holes holes <550mm; frame h%les * 72: 450mmsS
Module types 78: 500mms<S H=1/4W+50 S550mm,
<600mm 78: 500mms<S
72S42LR: <600mm
550+50mm
JAM72S30 MR Series (30mm frame) |+5400/-2400 [+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM72S30 MB Series (30mm frame) |+5400/-2400 |+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM66S30 MR Series (30mm frame) |+5400/-2400 [+5400/-2400 +5400/-2400 +1200 N/A +2400
JAM72S30 GR Series (30mm frame) |+5400/-2400 |+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM72S40 GR Series (30mm frame) |+5400/-2400 [+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM78S30 MR Series (30mm frame) |+5400/-2400 N/A +5400/-2400 N/A N/A +2400
JAM78S30 GR Series (30mm frame) |+5400/-2400 N/A +5400/-2400 N/A N/A +2400
JAM72S30 LR Series (30mm frame) |+5400/-2400 (+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM72S40 MR Series (30mm frame) | +5400/-2400{+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM72840 LR Series (30mm frame) |+5400/-2400|+5400/-2400 +5400/-2400 +1000 +1800 +2400
JAM72S42 LR Series (30mm frame) [+5400/-2400 (+5400/-2400 +5400/-2400 +1000 +1800 +2400

Note: Test load= Design load*1.5 (security coefficient)

Note: 1."N/A" means not applicable;"--" means in verification
2. * This is 400mm mounting holes of 1P single axis tracking system, please consult with tracker companies about the workable installation solution if the
required test load is over 2400Pa. (2.0mm thickness and above 60mm height purlin)

3. The mechanical loading data for the installation methods in the manual are based on the third-party certification or JA internal results.or JA internal results.
4. For the maximum loads that do not appear in the table for certain installation methods, and for the other installation methods that doesn’t appear in the table,
please contact JA Solar for more details.

Figure 4 Installation Position and Corresponding Load Relation

Supporting bracket of photovoltaic:

Photovoltaic module bracket usually choose corrosion resistance, weather resistance of steel or aluminum alloy materials, to ensure
long-term durability and stability. According to the local climate conditions, the appropriate photovoltaic bracket materials and structures
are selected to improve the ability of wind resistance, rain resistance and snow disaster resistance of the stent. At the same time, the wind
direction, wind speed and other factors should be fully considered in the installation process, and reasonably arrange the installation Angle
and position of the bracket.

During the installation of the photovoltaic module bracket, the operation should be carried out in strict accordance with the installation
specifications and technical requirements of the photovoltaic bracket. Train installers to improve their technical level and operational
standardization. At the same time, supervision and inspection should be strengthened during the installation process to ensure that each
link meets the installation requirements.

The connection and node of the photovoltaic module bracket structure should meet the requirements of bearing capacity, reasonable
structure, safe and reliable.

The design service life of the photovoltaic module support base should not be less than the design service life of the power station.

The main structural components of the photovoltaic module bracket should be connected by bolts. Bolt link and welding connection
can be used between beams and columns.

The connection between photovoltaic module and photovoltaic module bracket should be in the form of fixed aluminum alloy press
block standard parts, rail groove insertion or bolt fixing, and the module fixing bolt should be made of stainless steel.

Photovoltaic module supports require regular and comprehensive functional inspection and maintenance. This includes inspection of
structural stability, correctness of component installation, and timely handling of potential safety hazards. For the faulty bracket, it should
be repaired or replaced in time to ensure the normal operation of the photovoltaic system.
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Tracking bracket:

The tracking support rod, purlin and spindle wall thickness shall meet the requirements of the design drawings.

Purlin and component frame C surface overlap at least 20mm.

The design service life of the tracking support base should not be less than the design service life of the power station.

The length and height of different purlins of the tracking bracket correspond to different wind pressure and snow pressure.The match-
ing test between the tracking support and photovoltaic modules should be completed before use. In case of special circumstances, please
contact JA.

In the wind-resistant state, the tracking system should be able to withstand wind speeds of 33 m/s; In areas with winds above force 12,
it should be able to withstand wind speeds of 42 m/s.

In snowy areas, the tracker system shall have a manual or automatic snow shelter function. In areas with high winds, the tracker
system shall have a self-locking function.

In areas of low wind pressure and snow pressure, it is recommended that the size of the core component of the bracket to the assembly
junction box cover is not less than 60mm, and the size of the core component of the bracket to the assembly junction box cover in high
wind pressure and snow pressure areas is not less than 80mm.

For high wind load and snow load areas, if the tracking bracket installation method is used, it is recommended to use 2.5mm thickness
and above 60mm height purlin installation with790mm, 1200mm, 1400mm holes in the module frames, not 400mm installation hole to
fasten the rails.

For low wind and snow load areas, if 400mm hole purlins are used for installation, the recommended thickness is not less than 2mm.

Regular comprehensive functional inspection and maintenance of tracking stents. This includes inspection of structural stability,
correctness of component installation, and timely handling of potential safety hazards. For the faulty bracket, it should be repaired or
replaced in time to ensure the normal operation of the photovoltaic system.

5. Installation instructions for the composite frame and the steel frame

A: Using the pressure block installation, the installation method and requirements of the composite frame assembly are consistent with
the aluminum frame assembly.

B: Install with installation hole bolts. For the C face opening assembly of the composite frame, L-shaped gasket (material made:
galvanized steel or aluminium alloy) is required for bolt installation.as illustrated in following figure.

C: Installation of screw support, with special screw support.as illustrated in following fig.

6. Steel frame

The material and installation method of the steel frame assembly are consistent with the aluminum frame assembly.
The steel frame assembly bolt is installed in the same way as the aluminum frame assembly.

Steel frame components is not recommended to be installed in such as heavy rain, seaside, chemical gas emission and so on.
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6. Electrical Installation

1. Electrical Property

Rated electrical characteristics such as Pmax is within +/- 3 % and Voc within +/-3% and Isc within +/-5% of tolerance values at
Standard Test Conditions. Standard Test Conditions: 1000W/m? Irradiance, 25 C Cell Tempertature and 1.5 Air Mass.

Under normal conditions, the photovoltaic modules may experience conditions that produce more current and/or voltage than reported at
Standard Test Conditions. Accordingly, the values of short circuit current, Isc, and open circuit voltage, Voc, marked on modules should
be multiplied by a factor of 1.25 when determining component voltage ratings, conductor capacities, fusing sizes, and size of controls
connected to the modules output.

Voltages are additive when modules are connected directly in series, and modules currents are additive when modules are connected
directly in parallel, as illustrated in Figure 5.

Modules with different electrical characteristics must not be connected directly in series.
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Figure 5: Electrical diagrams of series and parallel wiring

The maximum number of modules that can be connected in a series string must be calculated in accordance with applicable regulations in
such a way that the specified maximum system voltage (The maximum system voltage of JA Solar modules is DC 1000V/1500V according to
the safety appraisal of the IEC61730) of the modules and all other electrical DC components will not be exceeded in open-circuit operation at
the lowest temperature expected at the PV system location.

Correction factor for the open-circuit voltage can be calculated based on the following formula: Cve=1-Bucx(25-T). T is the lowest expected
ambient temperature at the system location. B(%/ C) is the temperature coefficient of the selected module Voc (refer to corresponding
datasheet).

An appropriately rated over-current protection device must be used when the reverse current could exceed the value of the maximum fuse
rating of the modules (25A). An over-current protection device is required for each series string if more than two series strings are connected in
parallel, as illustrated in Figure 5.
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2. Cables and Wiring

These junction boxes have been designed to be easily interconnected in series for their well-connected cable and the connector with
IP67 (IP68) protection grade. Each Modules has two single-conductor wires, one positive and one negative, which are pre-wired inside
the junction box. The connectors at the opposite end of these wires allow easy series connection of adjacent modules by firmly inserting
the positive connector of a Module into the negative connector of an adjacent Module until the connector is fully seated.

Use field wiring with suitable cross-sectional areas that are approved for use at the maximum short-circuit current of the modules. JA
Solar recommends installers use only sunlight resistant cables qualified for direct current (DC) wiring in PV systems. The minimum wire
size should be 4mm*(12AWG).

After connecting onsite cables, ensure that the cables are long enough and not tight. Otherwise, the connectors may be cracked or
improperly inserted, which may cause system insulation alarms. It is necessary to use extension cables of the same model.

Rating Required Minimum Field Wiring

Testing Standard Wire size Temperature Rating

EN 50618:2014 4mm? -40°C to +90°C

Cables should be fixed to the mounting rack or modules in such a way that mechanical damage of the cable and/or the modules is
avoided. Do not apply stress to the cables. The minimum cables bending radius should be 38.4mm. Any cable damage caused by bending
too much or cable management system is not covered under JA Solar’s warranty. For fixing, use appropriate means, such as sunlight
resistant cable ties and/or wire management clips specifically designed to attach to the mounting rack or modules. While the cables are
sunlight resistant and waterproof, where possible, avoid direct sunlight exposure and water immersion of the cables.

Cable arrangement must comply with local laws and regulations.

Keep connectors dry and clean, and ensure that connector caps are hand tight before connecting the modules. Do not attempt making
an electrical connection with wet, soiled, or otherwise faulty connectors. Avoid sunlight exposure and water immersion of the connectors.
Avoid connectors resting on the ground or roof surface.

Faulty connections can result in arcs and electrical shock. Check that all electrical connections are securely fastened. Make sure that
all locking connectors are fully engaged and locked. Connector interconnect must reach the corresponding IP protection level, so as to
achieve the electrical security. It is not recommended to interconnect different types of connectors.

Do not contact organic solvents and other corrosive materials in connector connection and the using environment, such as gasoline,
pesticides, herbicides, etc. Please consult JA for details. Otherwise, JA will not be responsible for connector cracking caused by this
aspect. Two examples of incorrect usage are listed below:

"
Please pay attention that the unlock method of connectors is different according to local laws and regulations.

During the construction of the power plant, the connector shall not be exposed to the outdoor environment under unconnected state
for a long time, so as to avoid the invasion of dust, sand, insects,ect. in the environment to drill into the connector, resulting in the reliability
decline of connector connection.

4. Bypass Diodes

The junction boxes used with JA Solar modules contain bypass diodes wired in parallel with the PV cell strings. In the case of partial
shading, the diodes bypass the current generated by the non-shaded cells, thereby limiting modules heating and performance losses.
Bypass diodes are not over-current protection devices.

In the event of a known or suspected diode failure, installers or maintenance providers should contact JA Solar. Never attempt to open
the junction box by yourself.

Please pay attention to guard against inductive lightning, backflow and wrong connection.
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7. Grounding

JA Solar modules use an anodic oxidized aluminium frame or steel frame to resist corrosion, so the frame of modules should be
connected to the equipment grounding conductor to prevent thunder and static hurt.

The grounding device should fully contact with the inside of the aluminium frame and steel frame, and penetrate the surface of the
frame oxidation film.

Please don’t drill any additional grounding hole on the frame of the modules, otherwise JA Solar expressly disclaim liability for voiding the
warranty.

To acquire the best power output, JA recommends clients to install modules with anti-PID inverter.

The grounding method should not result in the direct contact of dissimilar metals with the aluminum frame, steel frame of the modules
that will result in galvanic corrosion. IEC 60950-1 standard recommends metal combinations not exceed an electrochemical potential
difference of 0.6 Volts.

The frame rails have pre-drilled holes marked with a grounding sign. These holes should be used for grounding purposes and should
not be used for mounting the modules.

The following grounding methods are available.

1.Grounding by using grounding bolt

There is a grounding hole with 4.2 mm diameter on the edge side closer to the middle of the back frame of the modules. The middle
line of the grounding mark is overlapped with the grounding hole, and the direction is same as the longer frame.

The grounding between modules must be approved by a qualified electrician. The grounding device should produced by a qualified
electrical manufacturer. The recommended torque value is 2.3 N.m. A 12 AWG copper wire can be used as the equipment grounding
conductor in conjunction with the grounding bolt. The copper wire should not be compressed during the installation.

Washer Nut

4Ot £ £25.0min Wire Slot:2.5-10mmsg/14-BAWG

Figure 6: Installation Methods

JA SOLAR INSTALLATION MANUAL 13



2. Grounding by using unused mounting hole

The existing mounting holes which have not been used can be used for grounding.

-. Lock Nut
A. Direct the grounding clamp to the mounting holes in the frame. Thread the grounding s Tooth Washer

clamp and the frame with grounding bolt.

Frame

B. Put the toothed gasket into the other side, then tighten and lock the nut. The
recommended torque of locking the nut is 2.0 N*M-2.2 N<M.

Wire Binding Lug
Wire Ground Bolt
C. Thread the grounding clamp with grounding wire. The materiel and size of grounding
wire should meet the relevant requirements of the national, regional and local code, law and

Binding Bolt
standard. neng 5o

D. Finish the mounting with tightening the binding bolt of grounding wire. Figure 7: Installation Methods

3. Additional Third-party Grounding Devices

JA Solar modules can be grounded using third party grounding devices so long as they are certified for grounding modules and
the devices are installed according to the manufacturer’s specified instructions.

8.0Operation and Maintenance

It is required to perform regular inspection and maintenance of the modules, especially within warranty scope. It is the user’s
responsibility to report to the supplier regarding the damages found within 2 weeks.

Pay attention to prevent foreign bodies such as lawn mowers and rolled up stones from hitting the surface of the modules, causing
damage to the glass or modules.

1.Cleaning

The dust accumulated on the front transparent substrate may reduce the power output, and may even cause regional hot-spot
effect. Industrial effluents or bird drops may be a serious case, and the extent of the severity depends on the transparency of the
foreign objects. It's usually not dangerous for the accumulated dust to reduce the sunshine, because the light intensity is still homogeneous
and the power reduction usually is not obvious.

When modules are operational, there may exist environmental factors that cast dust, plants and so on, that may distinctly reduce
the power output. JA Solar advises that there should be no obstructed object over the Modules surface at any time.

Standing on the module or bracket for cleaning works is forbidden.

The cleaning frequency depends on the accumulating velocity of the fouling. In many instances the front substrate is cleaned with
the rain, and we can decrease the cleaning frequency. It is recommended to wipe the glass surface with wet sponge or soft cloth.
Please do not clean the glass with cleaning agent which contains acid or alkali.

Please refer to "cleaning manual" for specific contents.

2.The visual inspection of the modules

Inspect the modules visually to find if there are appearance defect, the following three types need more attention especially:

A. Whether the glass is broken; When the glass of the module is broken: The module should be removed in time due to glass
breakage or penetrating damage to the backsheet .Unauthorized use will cause the module to burn down and affect the operation of
the power station.

B. Corrosion along the cells’ bus-bar. The corrosion is caused by the dampness infiltrated into the modules when the surface
encapsulation material is damaged during the installation or transportation.

C. If there is burning vestige on the backsheet.

3.Inspection of the connector and the cable
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It's recommended to implement the following preventive maintenance every 6 months:

A. Check the encapsulation of the connector with the cable.

B .Check the sealing gel of the junction box to ensure it is not cracked or creviced.

PRODUCT SUPPLEMENT

The installation manual applicable module types are as follows. The module types are subject to changes without prior notice
due to continuous product innovation, research and development.

“XXX” shows the PEAK power of the Module Label in increments of 5.

Dimension (LxWxH) [mm]

Module Type
TUV UL 61215861730 uL1703
JAMBBS11-XXX/PR(B) 1638x1084x35 / /
JAM76S11-XXX/PR(B) 1644x1204x40 / /
JAMBOS10-XXX/MR 1689x996x35 1689x996x35 1698x1005%35
JAM72S10-XXX/MR 2015x996x40/2015%996x35  2015x996x40/2015x996x35  2024x1005x40
JAMB6S10-XXX/MR 1852x996x35 1852x996x35 /
JAM78S10-XXX/MR 2180x996x40 2180x996x40 /
JAM72817-XXX/GR 1960x996x30 / /
JAMBOS20-XXX/MR 1776X1082x35/1760x1052x35  1776x1052x35/1769x1052x35 ;
JAM72S20-XXX/MR 2120%1052x40/2112x1052x35 2120x1052x40/2112x1052x35 /
JAMB54S30-XXX/MR 1722x1134%30 1722x1134x30 /
JAMB54S30-XXX/MB 1722x1134x30 1722x1134x30 /
JAMBBS30-XXX/MR 2094x1134x35/2093x1134x30  2094x1134x35/2093x1134x30 /
AR TR IR S CUAI 2279x1134x35/2278x1134x35 2279x1134x35/2278x1134x35 ;
- 12278x1134x30 12278x1134x30
JAM78S30-XXX/MR 2465x1134x35/2465%1134x30  2465x1134x35/2465x1134x30 /
JAM54S30-XXX/GR 1722x1134x30 1722x1134x30 /
JAMT72S30-XXX/GR 2278x1134x30 2278x1134x30 /
JAM78S30-XXX/GR 2465x1134x35/2465%1134x30  2465x1134x35/2465x1134x30 /
JAM54S40-XXX/GR 1722x1134x30 1722x1134x30 /
JAM72S40-XXX/GR 2278x1134x30 2278x1134x30 /
JAM54S30-XXX/LR 1762x1134x30 1762x1134x30 /
JAMB54S40-XXX/LR 1762x1134x30 1762x1134x30 /
JAMBOSA0-XXX/LR 1953x1134x30 1953x1134x30 /
JAM72S30-XXX/LR 2333x1134x30 2333x1134x30 /
JAM72S40-XXX/MR 2278x1134x30 2278x1134x30 /
JAM72S40-XXX/LR 2333x1134x30 2333x1134x30 /
JAM72S30-XXX/MB 2278x1134x30 2278x1134x30 /
JAM72S42-XXX/LR 2465x1134x30 2465x1134x35/2465%1134x30 /

Note: 1. * JAM68S11-XXX/PR(B) module is not for sale, distribution or use outside of Asia.
2. The mounting installation of black modules, Clear backsheet module refer to the white modules of the same dimension.
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