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PURPOSE

This manual provides a Risen Energy (Ningbo) Co., LTD. Risen Energy (Changzhou) Co.,
LTD. Risen Energy (Yiwu) Co., LTD. Risen Energy (Chuzhou) Co., LTD. Risen Energy
(Baotou) Co., LTD. Risen Solar (Ningbo) Technology Co., LTD. Risen Solar Technology
SDN.BHD. (hereinafter referred to as Risen Energy or Risen), and recommends safe and

reliable module installation and maintenance instructions for our customers.

Before installation, the installer must read and understand this manual. If you have any
questions, please contact sales or customer service staff of Risen for further understanding.
When installing, the installer shall comply with all safety precautions and installation laws and
regulations in this manual. The installer should be familiar with the mechanical load and
electrical requirements of the installation system, and Risen has the right to refuse to
compensate for the damage of the modules caused by the operation reasons or design

defects of the power generation system.

SCOPE

This document applies to the installation of conventional single/dual glass modules from

Risen Energy Co., Ltd. (including all factories)

OBLIGATIONS

Research and Development Institute 1: responsible for the preparation, update and

maintenance of this document.
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1. Manual Introduction

Thanks for choosing Solar PV modules from Risen Energy Co., Ltd. (hereinafter called

Risen).

Please read the following installation manual carefully before modules are installed and

used.

Please let the well trained professional to engage the PV module’s installation, running
and maintenance, because these works are based on the professional knowledge. The
personnel for the installation should be familiar with the mechanical and electrical

requirements.

Please get contact with Risen After-service Department (Afterservice@risen.com) or

Risen local agency if you have any question or want more details.
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2. Applicable Products

Risen’s solar photovoltaic module is a DC power supply, which has the character of high
reliability and nearly no-maintenance. It can be used in power systems of remote areas, home
power systems, renewable energy vehicles, hydropower stations, water pumps,
communication system or constitute solar photovoltaic power station directly. These systems
not only can be used with battery, but also can be used by grid-connection directly. These
systems not only can be used by battery, but also can be used by grid-connection directly

without battery.

This document is applicable to the following Solar PV Modules types:

RSM40-8-xxxM RSM130-8-xxxM RSM150-8-xxxM RSM110-8-xxxM
Monofacial | RSM120-8-xxxM RSM132-8-xxxM RSM144-9-xxxM RSM144-9-xxxN
modules RSM120-9-xxxN RSM108-9-xxxN RSM108-9-xxxNB RSM144-10-xxxN
RSM120-10-xxxN RSM108-10-xxxN RSM108-10-xxxNB
RSM110-8-xxxBMDG RSM120-8-xxxBMDG RSM132-8-xxxBMDG RSM144-9-xxxBMDG
RSM132-8-xxxBNDG RSM120-8-xxxBNDG RSM110-8-xxxBNDG RSM132-8-xxxBHDG
Bifacial RSM120-8-xxxBHDG RSM110-8-xxxBHDG RSM156-9-xxxBNDG RSM144-9-xxxBNDG
module RSM120-9-xxxBNDG RSM108-9-xxxBNDG RSM108-9-xxxNDGB RSM108-9-xxxNDG
RSM144-10-xxxBNDG RSM120-10-xxxBNDG RSM108-10-xxxBNDG RSM108-10-xxxNDGB
RSM108-10-xxxNDG RSM132-11-xxxBNDG RSM108-11-xxxBNDG RSM96-11-xxxBNDG

The detail parameter can be get from the official module datasheet from our website

(www.risen.com)

The Solar PV modules described in this manual are terrestrial used only, cannot be used
in space. The high altitude influence to module operation should be considered when the
modules are installed in high altitude area. The maximum altitude the PV module is designed

for is up to 2000m.
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3.Warning

Please read and understand all the safety cautions before the PV module installation,

wiring, operation and maintenance. When exposed to the sun light or other illuminant directly,

the PV modules will generate the Direct Current (DC), there will be the risk to cause people

death when touching the electrical part like the connectors/terminals no matter whether the

modules are connected or not.

Maximum series fuse rating 20A

Power production tolerance +3%

This module produces electricity when exposed to light.
Follow all applicable safety precautions.

Be aware of dangerous high DC voltage when connecting modules.
WARNING Do not damage or scratch the rear surface of the modules.
Do not handle or install modules when they are wet.

Only qualified personnel should install or perform maintenance work on these modules

Follow the battery manufacturer’s recommendations if batteries are used with modules.
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4. Safety Cautions

In the installation and maintenance, all the Safety Cautions mentioned in this manual
should be followed, in the meantime, all the requirements defined by local law, authority

agency or government should be followed.

Failed to follow this manual or the above rules/law will cause the fail of our Limited

Warranty to the modules.

® Please get contact with local authority agency to confirm if the installation is legally allowed

and meets the installation inspection requirements before installing the PV system.

® \When designing the PV system, please be sure to consider about the voltage change under
different temperatures (please check the temperature coefficients of all PV modules, when

the temperature drops, the variable output voltage of the module will rise).

® The shading on the module surface will affect the power generation much, the module
should be installed in the place where the module cannot be shadowed full year (such as the
shadow from building, chimney and tree etc.), and even the partially shading (such as the

dirt, snow and aerial wire etc.) should be avoided.

® The modules should be kept inside the original packaging before installation. In the
transportation and storage period, please do NOT damage the packaging. The packaging
cannot be opened unless at the installation site. It is recommended to open the packaging
according to the opening procedure and handle this procedure carefully. It is forbidden to let

the packaged module dropped directly.

® Please ensure the correct and proper method of transportation and installation, otherwise it

could cause the module damage.

® The maximum limit of the stack layer is defined in the outer packaging carton box, please do
NOT stack the modules more than this limit. Before opening the packaging, please keep it in

a ventilated, rainproof and dry place.

® |t is prohibited to stand, climb, walk and jump on the unpacked packaging.
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® To avoid damaging the module and affecting the module safety, please never put any heavy

or sharp objects on the front and rear surface of the module at any time.

® \When open the packing box, please use the professional and proper tools which can avoid
the inclining and dropping of the module. It is forbidden to put the module in a place without

any supports or fixtures.

® Never handle or move the module via the cable or the junction box at any time. At least 2
personnel with non-slip gloves are required to handle one module at the same time. Do NOT

carry the module via overhead and do NOT handle the stacked modules for moving.

® Please store the modules in a ventilated, rainproof and dry place when the temporary

storage is needed.

® Please ensure all the modules and electrical contact parts are clean and dry before

installation.
® Do NOT install any module when it is raining, snowing and strong windy.

® Artificially concentrated sunlight producing a PV module's current above the value reported

on the nameplate shall not be directed onto the front side or the back side of the PV module.

® Use durable, rust-resistant and UV-resistant materials to fabricate the module bracket

structures which have been tested, certified and approved.

® \When the modules were installed on the brackets, the brackets structure should have the
ability to bear the wind load and snow load at site. And please ensure these load will not

exceed the maximum load design of the module.

® The modules with the glass broken or the back-sheet damage cannot be repaired and
CANNOT be used, there will be the electrical shock risk in case to touch the surface or
frame of these kind of modules. Do NOT try to disassemble the module, and do NOT

remove or damage the module nameplate and/or any other parts of the module.

® |t is FORBIDDEN to stand on the modules in the installation progress, and do NOT damage

or scratch the glass surface of the module.
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® Do NOT apply any paint or glue to the module glass surface.

® The Solar PV modules will generate the electrical power when exposed to the sunlight, and
this power is sufficient to cause fatal electrical shock and burning risk. Only the authorized

personnel who is professional trained can close to the solar PV module.

® To avoid the electrical shock and burning risk, the opaque material can be used to cover the

modules in the installation.

® To avoid the electrical shock risk by damaged module, please do NOT wear metal objects

such as ring, watch, ear ring and nose ring in the term of the installation and maintenance.
® Do NOT disconnect any electrical connections or unplug any connectors under circuit load.

® In order to prevent the degradation of the module insulation ability, please avoid scratching

and cutting any cables or connectors.

® Use well insulated tools in accordance with relevant electrical installation standards. Keep

children away from the installation site during transportation and assembly.

® Installation shall comply with local safety regulations (e.g., safety regulations, plant
operation regulations), including the regulations of wires and cables, connectors, charging

controllers, inverters, batteries, rechargeable batteries, etc.

® Under the requirements of the NEC (National Electrical Code), the maximum system voltage
shall not be higher than 1500V. And the actual system voltage is specified on the nameplate

of the module you are using.

® A photovoltaic module is likely to experience conditions that produce higher current and/or
voltage than reported at standard test conditions. Factors to consider include module
temperature and front side irradiance (besides, bifacial modules should consider ground or
roof albedo, row spacing, and installation height). Accordingly, the values of Voc and Isc (or
for bifacial modules, Isc-assi) marked on this PV module should be multiplied by a factor of
1,25 when determining voltage and current ratings for components connected to the PV

output.
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® The safety factor of 1,25 given for the minimum voltage rating of the components in the
example statement above may be modified during the design of a system according to the
minimum temperature of the location of the installation and the temperature coefficient for
Voc. The safety factor of 1,25 given for conductor current ratings values for Isc (or for bifacial
modules, Isc-aBsi) may be adjusted based on the maximum values of irradiance incident on
the front side of the module (and the rear side for bifacial modules). To this purpose, a full
simulation for the specific location and module orientation (and for bifacial modules, ground
albedo, row spacing and installation height) is required. Further guidance for the choice of a

safety factor other than 1,25 is given in IEC 62548.
® Reverse current (hest) = 1.35 * fuse rating

The specific fuse rating values are as follows (or please refer to the official module

datasheet from our website):

Monofacial modules:

RSM40-8-xxxMB: 20A RSM144-9-xxxM: 25A
RSM144/120/108-9/10-xxxN: 25A RSM108-9/10-xxxNB: 25A
RSM132/120/110-8-xxxM: 30A RSM150/130/40-8-xxxM: 20A

Bifacial module:

RSM144-9-xxxBMDG: 30A RSM132/120/110-8-xxxBNDG: 35A
RSM156/144/120/108-9-xxxBNDG: 30A RSM144/120/108-10-xxxBNDG: 30A
RSM108-9/10-xxxNDGB: 30A RSM108-9/10-xxxNDG: 30A
RSM132/120/110-8-xxxBHDG: 35A RSM132/108/96-11-xxxBNDG: 35A

® Risen Solar PV module is designed according to the IEC61215 and IEC61730, which can be
used in systems operating at greater than 50 V DC or 240 W, where general contact access

is anticipated, and Risen module also passed the IEC61730-1 and IEC61730-2, it meets the

requirements of safety class II.
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® Comply with electrical specification - part 1 - electrical equipment safety standard CSA

C22.1-12-2012.

® Passed the Test methods 6 of IEC 61701, Photovoltaic (PV) modules — Salt mist corrosion

testing.

Passed the Test sequence 1 (crystalline Si) of IEC 62716, Photovoltaic (PV) modules —

Ammonia corrosion testing.
(The enhanced listing feature is “Optional or “On Request”)

® Modules with exposed conductive parts should be grounded according to the instructions in
the installation manual and the electrical specifications required by local regulations. For use
in regions or countries where UL61730 is required, it must comply with the requirements of
the U.S. National Electrical Code or it will be considered a violation of UL61730. Please
consult with local authorities for the requirements on installation methods and fire safety of

buildings.

® Assess the fire rating of the system according to the condition of the roof and mounting
brackets, subject to local electrical safety regulations. A suitable layer of fireproof material

for this class shall be covered and the ventilation should be maintained.

® The difference of the roof structure and installation method will affect the fire safety
performance, and unappropriated installation will take the risk to cause the fire. In order to
ensure the fire rating of the roof, the advised minimum distance between the module frame
and the roof surface is 115mm, and appropriate modules such as fuses, circuit breakers and

ground connectors should be used according to local electrical safety regulations.

® Observe the safety precautions of the module installation manual. If the modules are
installed on the roof, ensure that the roof structure is reasonable. It is forbidden to cut holes
on the glass of the roof module and its accessories. In addition, the installation of any roof

modules must be sealed to prevent leakage and to ensure the fire rating levels.

® The roof modules must be installed on the metal tile used with the product and reliably

connected to the metal tile. The roof modules mounting system must be constructed of
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durable, corrosion-resistant, UV-resistant materials. Before installing roof modules, ensure
that the modules meet the overall technical requirements of the system. Check applicable
building codes to ensure that the building and its structure (roof, facade, load-bearing, etc.)
on which the modules are to be installed have adequate load-bearing capacity. Ensure that
the roof modules are mounted in a robust manner so that the roof modules can withstand all

predetermined load conditions.

Table 4-1 Recommended tilt angle of BIPV modules for fixed systems

latitude Fixed angle of inclination

0°~15° 15°, or parallel to the roof for BIPV modules

15°~25° The same latitude, or parallel to the roof for BIPV modules

25°~30° Same latitude +5°, or parallel to the roof for BIPV modules

30°~35° Same latitude +10°, or parallel to the roof for BIPV modules

35°~40° Same latitude +15°, or parallel to the roof for BIPV modules
40°+ Same latitude +20°, or parallel to the roof for BIPV modules

® The accumulation of dust on the modules surface will impair the performance of the
modules. During the installation, the module tilt angle should be maintained at more than 10°
to allow the rain to wash away the dust, while the module with too small tilt angle requires

more frequent cleaning.
® Please do NOT operate any devices at the place where is closed to the flammable gas.

® Specific PV connector model/types and manufacturer to which the module connectors shall

be mated.
® For bifacial cell module, backside irradiance of mounting area should be less than 300W/m?

® In accordance with IEC 60950-1 metal parts designed for applications in climates with wet or
humid ambient conditions shall not be in contact to metal parts that have a difference of their
electrochemical potentials of more than 600 mV. Larger electrochemical potentials are
permissible if the contact points of these materials are designed to remain dry. The material
combinations listed in Table J.1 of IEC 60950-1:2005 serve as guideline to determine
generic electrochemical potentials between two materials. Electrochemical potentials for

specific material combinations have to be taken into consideration.
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® The class of protection against electric shock is class II.

® In the US, a PV module may be marked with "Fire Type: . See Installation Instructions for

Installation Requirements to Achieve a Specified System Fire Class Rating with this

Product".

® The modules passed Fire UL 790 class C fire tests, the slope of tested module is 5 inches

(127mm) to the horizontal foot (0.3m), which is the most severe condition.
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5.Unloading, Transportation and Storage

5.1 Markers on outer packaging

Discarded at will of the module is
forbidden and require special
recycling.

Modules shall be kept dry, NOT
exposing to the rain or moisture.

Modules in carton are fragile,
which shall be handled with care.

The number of stacking layers
depends on the product
packaging labels.

The  packaging shall be

transported upright.

The packaging material can be
recycled.

5.2 Unloading cautions
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Use a suitable lifting fixture to handle, no more
than 2 pallets of modules. Before lifting, check
whether the tray and the carton are damaged and
whether the hoisting ropes are strong and firm.
Two people shall support at the two sides of the
righting carton gently to place it on the relatively
flat position of the project site.

Attention: Horizontal packaging single boxes can
be directly lifted, and for lifting two boxes, a pad
with a width of = 15cm should be added at the
pallet position, which is longer than the width of the
component pallet and can withstand the overall
weight of the two boxes. The material is made of
non deformed channel steel to prevent the sling
from squeezing the pallet and causing component
damage. Vertical packaging allows for a maximum
of 1 pallet of components to be lifted at a time. It is
strictly prohibited to hang photovoltaic modules
under meteorological conditions such as strong
winds, heavy rain, or heavy snow.

Use a forklift to remove the unit from the truck.

During loading or unloading, the forklift must not hit
the packing box.

The stacking of modules at the project site is
prohibited.
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Place the unit in a dry and ventilated place.

Cover the modules with a tarpaulin to prevent the
package from getting wet.

5.3 Secondary transportation and Warning

Do NOT remove the original packages if the
modules require long-distance transport or
long-term storage.

Packaged products can be shipped by land, sea, or
air. During transportation, please fix the packing box
on the transport platform to ensure that the packing
will not roll over. No more than 2 layers by truck

normally.

g LS
] ||_|||_||_||1|1I1IIIII||||||||||"I“II ~

Please do not open the original packing when
transferring the project to the destination. Please
fix the packing box on the transportation platform
to ensure that the packing box is firmly fixed.

No Transportation of handling by pedicab as the
following.
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No handling the module with rope as the following. | No carrying the module on the back of person.

5.4 Storage

® Do NOT expose the modules to rain or moisture. Store the finished product in a ventilated,
waterproof and dry place.

® Do NOT remove the original packaging if the module requires long-distance transport or
long-term storage.

® Modules Stacking no more than 1 layers (moisture<<85%RH, temperature in the range

from -40 °C to + 50 °C), see Fig. 5-1.

Fig. 5-1 temporary storage at site warehouse

5.5 Markings on module

There are several markings attached on the module with following information:

® Nameplate (posted on the rear side of the module): module type, Pmax, rated current, rated

voltage, Voc, lsc, maximum system voltage, positive and negative design load, maximum
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overcurrent protection rating, connector manufacturer and model used, Module [T9g]max

70 °C and certification logo, etc.

For bifacial modules, the nameplate also contains Voc (at STC and BNPI), Isc (at STC, BNPI
and aBSlI), Pmax (at STC and BNPI), @Voc, @lsc and @Pmax, ect.

Under standard test conditions, the Risen’s stated tolerance for Voc, lsc, and maximum power

output are as following:
Voc : #5% Isc : £5% Pmax : £3%

® The side affixed with the nameplate is the back of the photovoltaic module, and the other

side is the front of the photovoltaic module.

® For bifacial modules, the side of the module not affixed with a nameplate has been tested for
front side exposures. Unless tested as a front side, the back side is restricted for use with

indirect or limited direct sunlight (less than 300 W/m?).
® Current marking: the classification according to the module’s current.

To provide clear information of modules for customers to perform efficient installation,

modules will be sorted according to three current classifications, which are as follow:
I11: Current Classification 1 I12: Current Classification 2
I13: Current Classification 3

® Bar Code: Unique bar code for each module. The bar code used by Risen includes 14 digits

or letters, and details are as follow. Set the YYMMDDABBCCCCC as the example:

v" From the 15t to the 6% digits: YYMMDD means the manufacturing date; YY is the actual
manufacturing year +25, MM is the actual manufacturing month +11, DD is the actual

manufacturing date;
v' The 7™ letter: A means Code for internal identification;
v' The 8" and 9™ digits: BB means the manufacturing workshop;

v" From the 10t to the 14t digits: CCCCC means the serial number of production.
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6. Matters needing attention for unpacking

® As for outdoors unpacking, it is prohibited to operate in rainy conditions. Because the carton
will become soft and damaged after it gets wet in the rain. The PV modules (hereinafter
referred to as "modules”) inside the carton will incline, which may cause damage or injury to

personnel.

® If there is wind at site, it is necessary to pay special attention to safety, especially in strong
wind conditions, and it is NOT recommended to transport the modules at this situation. The

unpacked modules shall be fixed properly.

® The ground should be flat where unpack the packaging, this will ensure that the carton can

be placed stably and to avoid incline.

® \Wear protective gloves during unpacking to avoid hand injury and finger prints on the glass

surface.

® Module information and unpacking instructions can be found on the outer package. Please

read the instructions before unpacking.

® Each module shall be handled by two personnel. It is forbidden to pull the wires or junction

boxes of the modules to carry the module.

In addition to the above points for attention, consider professional on-site unpacking,

exception handling rules, please refer to RISEN Packaging Manual.
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7.Installation
7.1 Environment conditions and site selection

Risen module should be installed in the following environmental conditions.

Table 7-1 operation condition

NO Environmental conditions Range
1 Environmental conditions -40°C to +70°C
2 Humidity <85% RH

Remarks: The working environment temperature is the monthly average maximum
temperature and minimum temperature of the installation site. Modules are intended for use in
the temperature range from a lower environmental temperature of —40 °C to the upper-limit set
by a 98th percentile module operating temperature of 70 °C. The maximum rated operating
temperature is generally [Tos]max 70 °C (or if tested to IEC TS 63126 Level 1 or Level 2, 80 °C
or 90 °C). The mechanical load bearing capacity of the solar PV module is determined based
on the installation method. The professional solar PV system installer must be responsible for
calculating the solar PV system machinery when designing the solar PV system load bearing

capacity.

® |f the module will be installed in a place of which the humidity is more than 85%RH, please

get contact with Risen After-service team (afterservice@risen.com) for the properly

installation method, or check whether the module can be installed or not.

® For most places, Risen solar PV modules should be installed where the sunlight can be
maximally acquired throughout the year. In the Northern hemisphere, the light-receiving
surface of the module is usually selected to face the South; in the Southern hemisphere, the

light-receiving surface of the module is usually selected to face the North.

® \When selecting the installation location, avoid areas with trees, buildings, or obstacles
because these objects will form shadows on solar PV modules, especially when the sun is at

the lowest position on the horizon in winter. The shadow will cause the loss of the output
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power of the solar photovoltaic system. Although the bypass diode installed in the solar

photovoltaic module can reduce this loss to some extent, do not ignore the shadow factor.

® Do not install solar PV modules near fire or flammable materials. Do not install solar PV

modules under water immersion, prolonged exposure to sprinklers or water sprays.

® If the product needs to be used in the offshore environment, please communicate with Risen
technical team in advance to evaluate and use the coastal modules of Risen. Installation
recommendations for offshore areas at different distances are as follows:

@O For the area 0-50m away from the coastline, Risen Energy will implement the offshore
module standards. For specific plans, please communicate with Risen technical team for

confirmation.

@ For areas 50-1000m away from the coastline, please use coastal modules. During the
installation process, if the unboxed component connectors needs to be left empty at the
installation site for a long time, please install a dust-proof plug; When removing the dust
plug, the connection of the connectors should be completed as soon as possible; For
support parts that are in direct contact with the module frame, it is recommended to use
stainless steel or aluminum materials, and take anti-rust measures at the contact parts; It is
not recommended to use steel frames for the frame, and secure the component connectors

in a location where they are protected from rain.

3@ For offshore areas beyond 1000m from the coastline, conventional modules can be
used, but please communicate with Risen technical team for advice. During installation,

secure the component connectors in a location where they are protected from rain.

@ If Risen modules are used in offshore environment projects without evaluation, Risen

will not assume any responsibility if the modules fail due to environmental factors.
7.2 Tilt angle of Installation

® The installation of solar PV module string should be in the same orientation and the same
installation angle. Different installation directions and installation angles will lead to the
mismatches in current and voltage which is caused by different light absorption of different

solar modules, this mismatch will cause the PV system power output loss.
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® The largest power will be generated When direct sunlight on solar PV module. For modules

which are installed on the fixed brackets, the best installation angle should be selected to

ensure the maximum power output can be generated at winter time. If the angle can

guarantee enough power output during the winter, it will make the whole solar PV system in

the rest of the year can also have enough power output.

® [nstallation inclination refers to the Angle between the solar photovoltaic module and the

ground plane, as shown in Figure 7-1.

PV MODULE

}
SUNLIGHT \ ~
\
\

AN

TILT ANGLE

HORIZONTAL

Fig. 7-1 Tilt angle

Table 7-2 Recommended tilt angle for fixed systems

latitude Fixed angle of inclination

0°~15° 15°

15°~25° The same latitude

25°~30° Same latitude +5°

30°~35° Same latitude +10°

35°~40° Same latitude +15°
40°+ Same latitude +20°

7.3 Installation requirements for bifacial module

® Under the certain installation conditions, the backside of bifacial dual glass module will also

generate electricity power after receiving the reflected light, which will bring additional power

generation gain to the power station system.

® The shading on the module surface will affect the power generation much, the module
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should be installed in the place where the module cannot be shadowed totally (such as the
shadow from building, chimney and tree etc.), and even the partially shading (such as the

dirt, snow and aerial wire etc.) should be avoided.

® The generation gain is related to the ground reflectivity, the module installation height to the

ground, the array spacing and the shadow shading to the module backside.

® Generally speaking, the reflectance is various with the different ground (See table 7-3), and

this will lead to different power generation gain.

Table 7-3 reflectivity of different surfaces

The ground type Water Grassland | Ground | Concrete | Sand Snow

Reflectivity range (%) 5-12 12-25 20-33 20 -40 20-40 80 -85

® Due to the different ground clearance height will affect the power generation gain, it is

recommended to install the module at a height from 0.5m to 2m. See Fig. 7-2.

Distance h from
the ground

4 The ground

Fig. 7-2 Distance from the earth

When designing the system, in addition to the type of ground and the height above the
ground, the appropriate array spacing and how to avoid the back shadow should be
considered. Please refer to {Risen bifacial module PV system design white paper) , or consult

professional system designers.
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8. Installation Guidelines

v Ensure that the support system is strong enough and the modules must be fixed to the

support system as required.

v The limit load of the support system must be calculated according to the project site
conditions, installation methods, etc. and the local specifications. The support system
supplier must be responsible for the design, verification, installation and maintenance of

the photovoltaic system.

v" In order to reduce the adaptation loss, please ensure that the modules with the same color

cells to be installed together.

v' The module frame has the effect of thermal expansion and cold contraction, the minimum
clearance between two adjacent modules must not be less than 10mm, for special

requirements, please confirm with Risen technical team before installation.
v' The module frame drain holes cannot be blocked in any situation during installation or use.

v PV modules are not suitable for long-term exposure to the environment containing sulfur,
strong acid, strong alkali, acid rain, chemical pollution, salt spray and other corrosion risk to

the product, there is a risk of corrosion.

v Packaging angle bead and assembly safe edge play a protective role in packaging and

transportation, which can be removed automatically when assembly is installed
v" During installation of PV modules, shall not drag modules or rub surfaces.

v Installation of large size modules, the appearance of a certain degree of subsidence or
deformation due to gravity is a normal phenomenon, after testing the appearance in line

with the relevant standards.

v All the load values below are the test load of laboratory static mechanical load experiment,
and the actual design load of the project site needs to consider 1.5 times of safety factor.

(test load=design load*1.5).

The PV support system is generally divided into fixed installation system and tracker
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system. Risen PV module can be installed on two systems. The PV module and support
system can be connected by bolts and clamp. Risen recommends some installation methods
and accessories, as follows, please give priority. Other installation methods need to be
confirmed with Risen.

v If higher load requirements are required, please contact Risen's technical team for
evaluation.

v Choose different gaskets for installation according to the wind level that will occur in the
local environment, it is recommended to use square gaskets to install the modules when
the wind force = 7 in the environment.

v" In severe environment such as snowstorm, when the modules are subjected to heavy snow
load, the central part will produce large shape variables, which will affect the appearance of
the modules. In the process of module deformation, if the junction box is in contact with the
obstacles below, the glass on the back will produce a large stress, and the module will have
the risk of rupture. The distance between the obstacles below the module and the junction
box is required to be more than 90mm by day rise.

The PV support system is generally divided into fixed installation system and tracker
system. Risen PV module can be installed on two systems. The PV module and support
system can be connected by bolts and clamp. Risen recommends some installation
methods and accessories, as follows, please give priority. Other installation methods need
to be confirmed with Risen.

8.1 Installation method

8.1.1 Bolts installation

® The Risen PV modules can be installed with bolts. There are mounting holes on the back
frame of the PV module for connecting with the support system, including the mounting
holesof ¢ 9x14. ¢ 9x20and ¢ 7x10. When usingthe ¢ 9x14 and ¢ 9x20 mounting
hole, please use the M8 bolt set in table 8-1; when using the ¢ 7x10 mounting hole, please
use the M6 bolt set in table 8-1, The recommended size of flat washer outer ring is 16mm.
When there is a wind force = 7, square gaskets are used to install the modules. Maximum
outside diameter of nuts/ flat washer for M8 bolts is 16mm when used for steel frames. The
torque used should be sufficient to securely secure the modules, the torque values should

refer to Table 8-1, if special support systems or installation methods are required, please
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confirm the torque values with the support supplier again.

Sealing material
Laminate

1

Frame

Bolt

)
\ TN
Bracket

Spring lat
washer washer

Nut

Fig. 8.1 Bolt installation diagram
Table 8-1 bolt set

Install the
M8 bolt set M6 bolt set Note
fasteners
bolt M8 Mé Using corrosion-resistant
Round flat Thickness = 1.5mm, Thickness = 1.5mm, fasteners, |tis
; recommended to use
washer outer diameter 16mm outer diameter 14-16mm . _
sus304 material, with a
Thickness= 1.5mm, 9mm< inner hole diameter<< >
Square flat _ fastener strength of
10mm, 14mm< width<<16mm, 450Mpa.
washers .
25mm< length < 30mm. Torque exceeding the
Sori h 8 5 recommended value can be
bring Washer adjusted according to the
Nut M8 M6 requirements of the fastener
Reference 16N-m-20 N-m ON‘m-14 N-m manufacturer.
torque range
Steel frame flat washer size specification: thickness = 1.5mm, outer diameter 16mm and not
greater than 16mm.

8.1.2Fixture installation

® The Risen PV module can also be installed with clamp. The PV module shall be fixed on the
mounting bracket with M8 bolts and clamp. It is strictly forbidden for the clamp to contact the
front glass. The frame of the PV module shall not be deformed during installation, and the
front of the module shall not be covered. Each PV module needs to be fixed with at least four

clamp, the applied torque range is 14N-m to 18N-m.
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® The size, quantity and installation method of the clamp can be determined according to the
actual load of the project site, but it needs to meet the basic requirements in table 8-2 and be

confirmed by the professional technical team of Risen.

Table 8-2 clamp

clamp
Type
Conventional clamp Arc-shaped clamp
Side
clam
¢]
Midd
le
clam
Apply |p
to the
frame
assem

bly It is recommended to use arc-shaped clamp for installation of Very large module, and use
clamp arc-shaped cross section clamp to make the pressing surface of the clamp better fit with the
module, so that the installation is more reliable and stable. If you use conventional clamp for
installation, in harsh environments such as blizzards or strong winds, the modules may have a
large amount of deformation, resulting in the inability to fasten the modules better, resulting in
the modules falling, resulting in damage to the modules, and you will not be able to enjoy the
warranty. Detailed information of arc-shaped clamp can consult risen technical team. (Very large
module definition: 1. Modules with dimensions exceeding 2.2mx1.3m can be considered as Very

large module; 2. If module exceeds 2.2m in length or width, or exceeds 1.3m in both dimensions,

it can be considered as Very large module.)
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Attention| Ensure that the clamp overlaps with the A side of the module frame by 8mm< D <12mm

Specifica| clamp size: length=50mm, thickness=4mm, height of side clamp is consistent with the height
tions |of module frame(Recommended 6005 T6 material, Rp0.2=225Mpa, Rm=265Mpa)

parts

M8 bolt . Nut. Flat washer. Spring washer. clamp (To maximize support life, use of
anti-corrosion firmware is recommended)

8.1.3 Offshore Component Connector Protectors

® Offshore components (offshore pile foundation type, offshore floating type) need to be

installed with waterproof cold shrinkable pipes to prevent water ingress and corrosion of

connectors. (the use of cold shrinkable tubes should pay attention to the shelf life, need to

be installed in the effective period specified by the manufacturer)

® Recommended cold shrinkable tube size: the inner diameter of the support bar before

contraction is ®28mm+2mm; The inner diameter of the silicone tube after complete

shrinkage is <5.5mm; The length of silicone tube before shrinkage is 210mm+5mm; The

length of silicone tube after complete shrinkage is 2220mm; After complete shrinkage, the

thickness of silicone tube is 3.0+£0.5mm (Recommended silicone rubber material).

Table 8-3 Photovoltaic module connector accessories

Procedure

Method

Explanatory Chart

After unplugging the photovoltaic
connector, take either end and cover
the cold shrinkable tube to the
connector in the direction shown on
the right

‘-~

Slide the cold shrinkable tube over
the head of the connecting head and
expose the head

~—

Connect the positive and negative
connectors in the correct way

“-

Move the connection to the middle of
the cold shrinkable tube

e
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pull it out again and again until the
inner ring is completely pulled out

Pull the inner ring exposed in the cold
5 shrinkable tube by hand, rotate and ~

The cold shrinkable tube has
® completely cold shrinkable seal \
connectors

® Notes for installation of cold shrinkable pipe:

@ Before installation, make sure that there is no sand, water, sharp objects and other

sundries inside the cold shrinkable tube.

@ It is forbidden to tie the label on the shrink tube to prevent the tie from scratching the

shrink.

@ Pay attention to environmental protection on site (handling of support

strips/instructions/packaging bags).

@ There are no cracks or gaps at both ends of the cold shrinkable tube and no cracks on the

surface.

® The cold shrinkable tube should be affixed to the connector and cable in a natural way,

and no wrinkle or bulge is allowed.

8.2 Installation method of fixed support

Table 8-4 Installation mode

= = = =

) ) | ) )

outer 4 holes installation with cross beam

(A1)
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TR —

L i 1 L2

A A

Clamp installation with cross beam Clamp installation without cross beam
(A2) (A3)
Clamp size 250mm Clamp installation without cross beam

If there are any special installation methods and support systems other than the above, please contact the
Risen team for confirmation. For a 30mm high frame, it is recommended to choose a bolt length L <

20mm fastener.

Table 8-5 Load values corresponding to installation methods

A2
Installation
A1
Module the range of
) ) Load values
Clamp installation
RSM40-8-xxx + 5400 + 5400
M -2400 -2400
RSM130-8-xx + 5400 + 5400
Steel/ 1/5A<L2<1/4A
xM -2400 -2400
Aluminum
RSM150-8-xx + 5400 + 5400
Frame

xM -2400 -2400
RSM144-9-xx + 5400 + 5400

510mm<L2<570mm
Monofacial xM -2400 -2400
module RSM110-8-xx + 5400 + 5400

440mm=<L2<500mm
xM -2400 -2400
RSM120-8-xx Steel + 5400 + 5400

360mm=<L2<420mm
xM Frame -2400 -2400
RSM132-8-xx + 5400 + 5400

400mm=<L2<465mm
xM -2400 -2400
RSM110-8-xx | Aluminum + 5400 + 5400

440mm=<L2<500mm
xM Frame -2400 -2400
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RSM120-8-xx + 5400 + 5400
360mm<L2<420mm
xM -2400 -2400
RSM132-8-xx + 5400 + 5400
400mms=L2<465mm
xM -2400 -2400
RSM144-9-xx + 5400
xN -2400
RSM108-9-xx + 5400
xN -2400
RSM108-9-xx + 5400
xNB -2400 ) )
RSM144-10-x + 5400
xxN -2400
RSM108-10-x + 5400
xxN -2400
RSM108-10-x + 5400
xxNB -2400
RSM110-8-xx + 5400 + 5400
xBMDG -2400 -2400
RSM110-8-xx + 5400 + 5400
440mm=<L2<500mm
xBNDG -2400 -2400
RSM110-8-xx + 5400 + 5400
xBHDG -2400 -2400
RSM132-8-xx + 5400 + 5400
xBMDG -2400 -2400
RSM132-8-xx Steel + 5400 + 5400
400mm=<L2<465mm
xBNDG Frame -2400 -2400
Bifacial RSM132-8-xx + 5400 + 5400
module xBHDG -2400 -2400
RSM120-8-xx + 5400 + 5400
xBMDG -2400 -2400
RSM120-8-xx + 5400 + 5400
360mm<L2<420mm
xBNDG -2400 -2400
RSM120-8-xx + 5400 + 5400
xBHDG -2400 -2400
RSM110-8-xx + 5400 + 5400
xBMDG Aluminum -2400 -2400
440mm=<L2<500mm
RSM110-8-xx Frame + 5400 + 5400
xBNDG -2400 -2400
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RSM110-8-xx + 5400 + 5400
xBHDG -2400 -2400
RSM132-8-xx + 5400 + 5400
xBMDG -2400 -2400
RSM132-8-xx + 5400 + 5400
xBNDG -2400 -2400
RSM132-8-xx + 5400 + 5400
xBHDG -2400 -2400
RSM120-8-xx + 5400 + 5400
xBMDG -2400 -2400
RSM120-8-xx + 5400 + 5400
360mm=sL2<420mm
xBNDG -2400 -2400
RSM120-8-xx + 5400 + 5400
xBHDG -2400 -2400
RSM144-9-xx + 5400 + 5400
xBMDG -2400 -2400
RSM144-9-xx + 5400 + 5400
xBNDG -2400 -2400
480mMm<L2<540mm
RSM144-10-x + 5400 + 5400
xxBNDG -2400 -2400
RSM132-11-x + 5400 + 5400
xxBNDG -2400 -2400
RSM108-11-x + 5400 + 5400
400mMm<L2<<450mm
xxBNDG -2400 -2400
RSM156-9-xx + 5400 + 5400
500mm<L2<560mm
xBNDG -2400 -2400
RSM108-9-xx + 5400 + 5400
xBNDG -2400 -2400
RSM108-9-xx + 5400 + 5400
350mm=<L2<410mm
xNDG -2400 -2400
RSM108-9-xx + 5400 + 5400
XxNDGB -2400 -2400
RSM108-10-x + 5400 + 5400
xxBNDG -2400 -2400
RSM108-10-x + 5400
400mms<L2<450mm * 5400
xxNDG -2400 -2400
RSM108-10-x + 5400 + 5400
xxNDGB -2400 -2400
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RSM96-11-xx + 5400 + 5400
xBNDG -2400 -2400
A3
Installation
Module the range of
Load values
Clamp installation
RSM110-8-xx +2400
xBMDG -2400
RSM110-8-xx +2400
xBNDG -2400
RSM110-8-xx +2400
xBHDG -2400
RSM120-8-xx +2400
xBMDG -2400
Steel
RSM120-8-xx 1/5A<L2<1/4A +2400
Frame
xBNDG } -2400
RSM120-8-xx +2400
Aluminum
xBHDG -2400
Frame
RSM132-8-xx +2400
Bifacial xBMDG -2400
module RSM132-8-xx +2400
xBNDG -2400
RSM132-8-xx +2400
xBHDG -2400
RSM144-9-xx +2400
480mmM<L2<<540mm
xBMDG -2400
RSM156-9-xx
500mm=<L2<560mm +2400
xBNDG -2400
RSM144-9-xx +2400
xBNDG Aluminum -2400
RSM144-10-x Frame +2400
480mm<L2<<540mm
xxBNDG -2400
RSM132-11-x +2400
xxBNDG -2400

(Note: If higher load requirements are required, please contact Risen's technical team for evaluation. If there is any dispute

about the above load values, the bolt installation test value is used as the final load standard )
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Corresponding to different installation methods, the designed load for the modules are

varied.

The modules were tested under 5400 Pa for front side and 2400 Pa for back side as per

static mechanical load test with a safety factor 1.5 when the designed load for the modules are

3600 Pa for front side and 1600 Pa for back side.

The modules were tested under 3600 Pa for front side and 2400 Pa for back side as per

static mechanical load test with a safety factor 1.5 when the designed load for the modules are

2400 Pa for front side and 1600 Pa for back side.
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9.Cable layout

® Cable Length: Half-piece assembly cable are divided into short cables and long cables

® The recommended vertical installation connection methods for module with short cables.

See Fig. 9-1. The horizontal installation connection methods see Fig. 9-2.

® \When install modules with long cables, connect it with its own cable length and do not use

extended cables, see Fig. 9-3 and 9-4, When connect adjacent modules in different rows or

columns, connect cables on the same side and avoid connecting cables along the diagonal

line.
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Fig. 9-1 Vertical installation of short cable modules

o ® 1 or e 1
1 1 o o o o 1 1
&t o o ! o
on} & 1 ‘61 se;l
1 ] o o o o 1 1

¢ 21 @ ol e e
ol ® i T & 1
1 1 o o o o 1 1
L@ a ] 1 @ o1

Ext bl Ext bl \—

Fig.

9-2 Horizontal installation of short cable modules
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Fig. 9-4 Horizontal installation of long cable modules

Precautions:

1. Pay attention to the direction of the wire when installing the modules. It should be

connected along the wire direction to avoid bending the wire.

2. In order to avoid bad or damaged connection of the cable and connector, the cable and
junction box caused by human factors, affecting the electrical safety or service life of the
product, it is recommended that the force applied between the cable and connector, cable
and junction box shall not be greater than 60N during the installation, dismantling,

maintenance and any other related process of the Product
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10.Electrical Connection

® The Direct Current (DC) generated by the PV system can be converted to Alternating
Current (AC) and connected to the public power grid. Different regions may have different
policies, laws and regulations to stipulate the installation and grid-connection requirements
of PV systems. Therefore, during the design, installation and grid-connection of PV system,

please comply with the local policies, laws and regulations.

® PV modules can obtain different current and voltage outputs through series connection and
parallel connection. Read this installation manual carefully before electrical connection and
installation. Please design and connect according to the current and voltage required by
customers. Before connection, please ensure that the connection part is free from corrosion,

and keep it clean and dry.

® In order to ensure the normal running of the system, when connecting modules or loads,
please ensure that the polarity of the cable connection is correct. If the modules are
incorrectly connected, the bypass diodes and junction boxes may be damaged. PV modules
can be connected in series (Fig. 10-1), in parallel (Fig.10-2) and in series-parallel (Fig. 10-3).
The number of serial or parallel connections shall be reasonably designed according to the
system configuration. Also note that if the number of parallel connections =2, there must be
an over-current protection device on each string assembly and bypass are used for over

current protection.

||
o |® ol |® ol @
Fig. 10-1 Series Connection
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Fig.10-2 Parallel Connection
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Fig.10-3 Parallel-series Connection

® \Wiring to interconnect modules shall be rated for the application. It is important that the user

is aware of national installation codes.

® Different types of modules cannot be connected in series. Modules connected in series
should ensure the consistency of their current. The voltage of the module string should not
exceed the allowable system voltage value, which can be found on the nameplate or

datasheet of the module.

® The maximum number of modules in series depends on the system design, the type of
converter used and the environmental conditions. In general, the maximum number (N) of
PV modules in series can be calculated by dividing the maximum system voltage by the
open circuit voltage of the relevant solar PV modules. When designing the solar PV system,
it is necessary to take into account the characteristic that the voltage of the solar PV module
changes with the temperature. Considering the voltage increase caused by temperature
drop in extreme environment in winter, the maximum series connection number of solar PV

modules can be calculated by the following formula.

Table 10-1 maximum series connection number calculation

Formula Maximum system voltage V = N x Voc X [1+BX (Tmin-25)]
\' Maximum system voltage
N The number of maximum solar PV modules in series
Voc The open circuit voltage of each module (see product label or data sheet)
B Temperature coefficient of open circuit voltage of the module (refer to data sheet)
Thmin The lowest ambient temperature at installation site
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Table 10-2 maximum parallel connection number calculation

Formula N<fuse rating/Isc+1
N The number of maximum parallel connection
Isc The short circuit current of each module (see product label or data sheet)

Remarks: if the number of parallel connections is greater than or equal to 2, there must

be an over-current protection device on each string of modules.

® Product can be irreparably damaged if an array string is connected in reverse polarity to
another. Always verify the voltage and polarity of each individual string before making a
parallel connection. If you measure a reversed polarity or a difference of more than 10V

between strings then check the string configuration before making the connection.

® Before wiring the module, ensure that the contact points are corrosion resistant, clean and

dry; If a string of modules is reversed, irreparable damage can be caused

® For relatively large installations, Risen recommends that you use lightning protection in

accordance with local requirements and regulations.

® Each Risen solar PV module has two PV cables (Comply with IEC 62930 and EN
50618:2014 (H1Z2Z2-K)) which can withstand 90 °C temperature and they are sunlight
resistant(UV). The cross-sectional area of the cable is 4mm? or 12AWG, and the external
diameter is 4mm-7mm. Plug & Play connectors are included at the end of each cable. All
other cables used to connect the direct current system shall have similar (or higher)
specifications, and should have the suitable insulation ability which can suffer the possible
maximum system Voc (as defined in TUV 2PfG1169 or EN50618 (H1Z2Z2-K)). Risen
requires all cables and electrical connections to comply with the electrical regulations of the

countries where the PV system is installed.

® \When selecting a cable, the minimum current-carrying capacity of the cable can be

calculated by the following formula.

Minimum current-carrying capacity of the cable = 1.25 x lsc x Np
Isc: short-circuit current of PV module (unit: A)

Np: the number of modules in parallel or module strings
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® To clear or trim excess cables and Risen recommends that all cables be placed in proper

pipework and away from standing water.

® Risen recommends using lightning protection devices which are complied with local laws

and electrical regulations

10.1 Bypass diodes

® If solar photovoltaic module part by shadow block, which can lead to reverse voltage related

to solar cells, solar photovoltaic modules in other unaffected battery string or other solar PV

modules in the system and current will force through keep out part of the power loss and

heat affected cell. When the solar photovoltaic module is connected in parallel with the

bypass diode, the current in the system will flow directly through the diode, so as to bypass

the blocked part of the solar photovoltaic module and minimize the heating degree and

power consumption of the solar photovoltaic module.

® Each module has three diodes. Diode models as below:

SBRB5050TS / QCM5045B / QCM4045/30SQ045, 355SQ045, 40SQ045 for DG PV modules

only

Table 10-3 Bypass diode details

Manufacturer

Type

Schottky, Type: SBRB4050TS,

Max. peak reverse voltage 50V,
Forward Rectified current 40 A.

Max junction temperature 200 °C(t < 1 h)

Zhejiang Twinsel Electronic Technology Co.,Ltd.

Schottky, Type: SBRB5050TS

Max. peak reverse voltage 50V,
Forward Rectified current 50 A.

Max junction temperature 200 °C(t < 1 h)

Schottky, Type: QCM5045B

Max. peak reverse voltage 45 V

Forward Rectified current 50 A

Max junction temperature 200 °C(t < 1 h).

QC Solar (Suzhou) Corporation

Schottky, Type: QCM4045

Max. peak reverse voltage 45 V

Forward Rectified current 40 A

Max junction temperature 200 °C(t < 1 h).
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Schottky, Type: GF5045

Max. peak reverse voltage 45 V

Forward Rectified current 30 A

Max junction temperature 200 °C(t < 1 h).
Schottky, Type: 30SQ045(for 20A)

Max. peak reverse voltage 45 V Forward
Rectified current 30 A

Max junction temperature 200 °C(t < 1 h).
Schottky, Type: 35SQ045(for 25A)

Max. peak reverse voltage 45 V Forward
Rectified current 35 A

Max junction temperature 200 °C(t < 1 h).
Schottky, Type: 40SQ045(for 30A)

Max. peak reverse voltage 45 V Forward
Rectified current 40 A

Max junction temperature 200 °C(t < 1 h).

PANJIT International Inc.

Zerun Co.,Ltd.

Please do not try to open the junction box to replace the diode. When the diode has

problem, please do this work by professionals.
10.2 Wiring

® Check to make sure you are connecting using a connector approved by Risen before

connecting, otherwise Risen will not be held responsible.

® Ensure that the connector is corrosion free, dry, and clean, and that the nut of the connector

is tight before connecting.

® Connector connection steps: According to the electrical requirements. The positive and
negative connectors should be connected in turn, and confirm that you hear a “click” to
indicate that the connection is successful. Otherwise, during the operation of the modules,
this could lead to electric arc due to poor connections and can burn the connectors. Before
the commissioning and operation of the power station, please check the electrical
connection of modules and strings, making sure all connection polarity is correct and the

open circuit voltage meets the requirements of the acceptance criteria.

® Circuit connections and selected accessories should meet electrical requirements, improper
circuit connections and non-compliant accessories may damage the circuit or make parts

fail, thus causing electric shock, fire and other hazards, if in doubt, consult the technical
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team of risen.
® After installing modules, connect them as soon as possible to avoid moisture or dust.

® The connecting part of the connector can be fixed in a gap between side C of the frame and
the laminate. Keep connectors away from direct sunlight and rain. Keep connectors away

from water. Avoid landing connectors on the ground or roof.

® Connectors of different models are not recommended to connect each other. Contact the
technical team of risen in advance if necessary. If you need to replace or install a connector,

follow the connector manufacturer’s operation manual and local regulations.

10.3 Connector and Junction box

Specific PV connector model/types and manufacturer to which the module connectors

shall be mated.

Table 10-4 Collocation of connectors and junction boxes

Connector for junction box Junction box
temperature
Manufacturer Type Manufacturer Type
rating
Zhejiang Twinsel
Electronic PV-SY02, DC 1500 V, -40 °C to
Zhejiang Twinsel PV-SY017-25,
Technology 30Aand 48Aand 55A | 85°C, IP 68
Electronic PV-SY030
Co.,Ltd.
Technology DC1500V, 25A or 30A,
PV-KST4-EV02/xy,
Satubli Electrical -40 °C to Co.,Ltd. -40 °C to 85 °C, IP68
PV-KBT4-EV02/xy,
Connectors AG 85 °C, IP 68
DC 1500V, 45A
QC Solar QC4.10-cds QC Solar 3Qxy (x=4, y=1),
-40 °C to
(Suzhou) (c=3,d=5,s=1), 1500V (Suzhou) DC1500V, 30A, 40 °C
85 °C, IP68
Corporation DC, 41A Corporation to 85 °C, IP68
Shanxi Zhongke | PV-ZKC2, DC 1500V, -40 °C to Shanxi Zhongke | PV-ZK906, DC1500V,
Anrui Energy 35A 85 °C, IP68 Anrui Energy 20A or 25A or 30A,
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Technology Co., Technology Co., -40 °C to 85 °C, IP68
Ltd. Ltd.
Z8-abcd(a=C,b=B,
-40 °C to
Z4S-abcd(a=C, b=T, c=WorPorN, d=0),
85°C,
Zerun Co.Ltd. | c=B,d=B), 1500V Zerun Co.,Ltd. | 1500 VDC,20A or 25A
IP65/IP68(1m,
DC, 41A ( or 30A, -40°C to 85°C,

1h)

IP65/IP68 (1m,1h)

Remark: The connector should be mated with its original female or male connector of the same Supplier

Below connector and junction box are for DG only: QC4.10-cds, Z4S-abcd, PV-SY030,
3Qxy, Z8-abcd.

11.Grounding

® All solar PV module frames and mounting bracket must be properly grounded in accordance

with the appropriate National Electrical Code or local electrical codes.

® Correct grounding is achieved by continuously connecting the PV module frame and all
metal modules together using the appropriate grounding conductor. The grounding wire may
be copper, copper alloy or other materials that can be used as conductors and meet the

requirements of the national electrical code. It is recommended to use the copper wire (4-14

L
mm2 or AWG 6- 12) as the grounding wire. The signal” — ” can be found at the grounding

hole position. The ground wire must also be connected to ground through a suitable ground

electrode. The tight connection of all the joint point should be ensured.

® Installers may only use single-conductor cable listed and labeled as USE-2 or PV wire which
is 90 °C wet rated in North America, and single conductor cable, 4-16mm?3(5-12 AWG), 90 °C
wet rated in other areas(i.e. TUV 2PfG1169 or EN50618 approved), with proper insulation
which is able to withstand the maximum possible system open-circuit voltage. Only copper
conductor material should be used. Select a suitable conductor gauge to minimize voltage

drop and ensure that the conductor ampacity with local regulations (i.e. NEC 690.8(D)).

® On a grounding hole with a diameter of 4 mm, use a separate grounding wire and related
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accessories to connect the frame and connect the grounding wire to the ground. M4 x 12mm
ground bolts with M4 nuts, star washers and plain washers are recommended for the
aluminum frame, M5 pan head screws or ST 4.8 pan head tapping screws are
recommended for high-strength alloy steel frames, see fig.11.2, this ensures that the
modules are firmly grounded. You can find the corresponding product drawing in module
datasheet to know the detailed number, size and position of the grounding holes. The torque

applied to ground fixation is 4N- m~8N -m.

Sealing material .
Laminate

AL Frame

Nut

Grounding conductor
Spring washer

[ 1~

—, Star washer

J !

| »
\ Mounting bracket
Bolt

Plain washer

Fig.11-1 M5 Pan head screw grounding

Sealing material « laminate

Steel frame+ | & -

Grounding conductor«

. T N, Mounting bracket.
tapping screws. A

Fig.11-2 ST 4.8 pan head tapping screw grounding

In addition to use the grounding hole, you can also choose the following grounding ways:
v Grounding by unused mounting holes

v Other professional grounding devices
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No matter which grounding method is adopted, all conductive connections to the frame of
PV module frame should penetrate the insulation layer to ensure the reliability of grounding.
Risen modules can be grounded by other grounding devices, which must be reliable and

certified. The manufacturer's requirements should be followed.
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12.Inspection and Maintenance

In order to ensure the long-term using of the installed PV system and maximize the Power
output performance of the modules, the installed PV modules need to be inspected and
maintained regularly. The inspection and maintenance of modules in the PV array shall be
carried out by personnel who have received professional PV system maintenance training and

obtained relevant qualifications and authorization.

12.1 PV Module Recycling

® PV module that that cannot be used due to a malfunction should be deactivated. You can

dispose of these dead modules in the following ways:

v Please consult and follow the local laws and regulations, must have a qualified institution to

recover processing, the product disposal;

v If your area is covered by a PV Cycle specialist, you can contact them directly for

processing.
12.2 Module visual inspection and replacement

® The PV modules installed in the PV array should be inspected periodically for damage. If

functional and safety faults are found due to the following factors, the modules of the same
type should be replaced immediately.

v' PV modules have broken glass, scratched back sheet.

v Bubbles or delamination form a continuous path between electric circuit and the edge of

the module.

v Junction box is deformed, cracked or burned, and the terminals cannot be connected well.

® Replace failed PV modules with same type. Do not touch live wires and connectors directly.

When you need to touch them, use suitable safety devices (insulation tools/gloves, etc.).

® The warning signs on the PV modules must not be lost.

® Check the electrical, grounding and mechanical connections every 6 months to ensure they

are clean and safe, free from damage or rust. Check that the mounting parts are tight. Check
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all cables and make sure that the connectors are securely. PV modules frames and bracket

should be well mechanically connected.

® Check whether there is any foreign body on the surface of the PV modules and whether

there is any shielding.

® \When repairing PV modules, cover the surface of PV modules with opaque material to
prevent electric shock. Exposure of PV modules to sunlight will generate high voltages, this
is dangerous. Please pay attention to safety when maintenance and it must be done by

professionals.

® \When the irradiance is no less than 200W/m?, if the terminal voltage is more than 5%

different than the rated value, it illustrates the connection of the modules is not good.

® Comply with maintenance instructions for all modules used in the PV system, such as

brackets, charging rectifiers, inverters, batteries, lightning protection systems, etc.

® \Warning: Any electrical maintenance must shut down the PV system firstly. Improper system

maintenance may cause fatal dangers such as electric shock and burning.
12.3 Cleaning

® Dust accumulation on the glass surface of the module will reduce its power output and may
cause hot spots. So the surface of photovoltaic modules should be kept clean. Maintenance

work should be performed at least once a year or frequently.

® \Warning: It should be carried out by trained personnel. Workers should wear PPE, such as
goggles, electric insulation gloves and safety shoes. The gloves should withstand DC

voltages of no less than 2000V

® Use dry or wet soft cloths, sponges, etc. to clean the modules during the cleaning process,
but do not put any modules directly into the water, do not use corrosive solvents and do not
wipe the PV modules with hard objects. When the pressure water is used, the water
pressure on the glass surface of the module must not exceed 4 MPa. The module must not
be subjected to additional external force. If necessary, use isopropyl alcohol (IPA) according

to the safety instructions to clean and ensure that no IPA flows into the gap between the
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edge of the module and the module frame.

® To reduce potential electric shocks or burns, suggest cleaning the PV modules in the early
morning or evening when the sunlight is weak and the temperature is low, especially for

areas with higher temperatures.

® |t is forbidden to clean photovoltaic modules under weather conditions with heavy rain,

heavy snow or winds greater than class 4.

® 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 objects that might damage or penetrating

the substrate material.
® \Water requirements when cleaning:
v PH:6~8;
v'Water hardness - calcium carbonate concentration: <600mg/L;

v' The recommended maximum water pressure is 4 MPa (40 bar);

v' Demineralized water is recommended.
® Module inspection after cleaning

v' Visual inspection to check if the module is clean, bright and free of stains;

v’ Spot check to verify whether there is soot deposit on the module surface;

v" Check to whether there are visible scratches on the surface of the module or not;

v Check whether there are no man-made cracks on the module surface or not;

v Check whether the module support structure is leaning or bent or not;

v Check whether the connectors of the module are detached or not, After cleaning, fill out the
PV module cleaning record.
12.4 weeding

Weeding operation and maintenance is a common situation in photovoltaic power plants,
and the following measures can be taken to avoid module damage caused by the splashing

of stones and other debris during weeding to a certain extent. Users and professional O&M
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personnel should be aware that if the components or glass are damaged due to any external

force, the Risen Energy warranty will be voided.

v When the weed height does not affect the normal operation and maintenance of the

component, the number of weeds can be reduced or the weeding can be chosen.

v The use of herbicides, sickles, etc. instead of weeding machines, or the use of
professional weeding equipment with guards can reduce the probability of stone
splashing to a certain extent.

13.Troubleshooting

® If the PV system does not work properly, please inform your installer immediately. It is
recommended to perform a preventive inspection every six months, please don’'t change
any modules of the modules. 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.
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14.DISCLAIMER

® Risen is not responsible for any form of damage, including but not limited to module
operation and system installation error, and personnel injury, hurt, and property loss resulted

from failure to follow the instructions in this Manual.

® Failure of the customer to follow the requirements outlined in this Manual during the

installation of the module will result in the invalidity of product's limited warranty.

® Risen is not responsible for any infringement of third party patents or any other rights arising

from the use of solar PV modules.
® Risen reserves the rights to change this Manual without prior notice.

® The information in this Manual is derived from knowledge and experience, and such

information and recommendations do not constitute any warranty.

This Manual is available in electronic form only. Please call our customer service
hotline (400-8291-000) if you need a hard copy. In case of any discrepancy between the
Chinese and English versions of this Manual, the Chinese version shall prevail. Risen

reserves the rights to interpret this Manual.
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Annex 1: Contact Information:

Risen Energy Co., Ltd.

Address: Meilin, Ninghai, 315609 Ningbo, Zhejiang, PEOPLE’S REPUBLIC OF CHINA
Tel: +86-574-59953239

Fax: +86-574-59953599

E-mail: afterservice@risenenergy.com

E-mail: info@risenenergy.com

Website: www.risenenerqy.com

Annex 2 : Product Electrical Data

Product electrical data including module electrical performance parameters at different
condition (STC, BNPI, aBSlI, low irradiance), temperature coefficient, etc. Please refer to the

user product manual for detailed parameters.

Product Temperature coefficient , Product Electrical Ratings at STC, BNPI, aBSI and low

irradiance (For example)
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Example 1:

ELECTRICAL DATA (STC & aBSl)

Rated Power in Watis-Pmax({Wp)
Open Circult Voltage-Voe(V)
Short Circuit Cumrent-1sc(A)
Maximum Power Voltage-Vmpp(V)
Maximum Power Current-Impp(A)
Maodule Efficiency (%) »

Model Number RMIZAG9BH0G RSMIZAG9BHDG RSWZAJ0EHDG RSMIZAJ0EHDG RSMUZATUEHDG RMUZ4-THEHD:
690 695 T00 705 710 ™S
49.65 49.74 49.83 49.92 50.01 50.09
17.66 17.74 17.82 17.M 18.00 18.10
41.63 4.1 41.78 41.86 41.93 42.00
16.60 16.68 16.77 16.86 16.95 17.05
222 22.4 22.5 2.7 228 230
2216 22.26 22.36 22.48 22.59 2272

Short Circuit Current-lsc-aesiA)

STC: lrradiance 1000 W/m?, Cell Temperature 25°C, Air Mass AM1.5 according to EN 60804-3.
PVoc=95%25%, @plec=85%+10%, Pmax=85%%10%; * Module Efficiency (%): Round-aff ta the nearest number

aBsl: equivalent to 1 000 W/m® on the front side and 300 W/m?® on the back side, 25°C.

Electrical characteristics

Total Equivalent power -Pmax (Wp)
Open Circult Voltage-Voc(V)

Short Circut Current-1sc(A)
Maximum Power Voltage-Vmpp(V)
Maximum Power Current-Impp(A)

with 13.5% rear side power gain

760 765 770 776
49,65 49.74 49.83 49.92
19.43 19.51 19.60 19.70
41,63 41.71 4178 41.86
18.26 18.35 18.45 18.55

781 T87
a0 50.09
19.80 19.91
41.93 42.00
18.65 18.76

Rear side powergain: The additional gain from the rear side compared to the powerof the front side at the standard
test condition. It depends on mounting (structure, height, tilt angle etc.) and albedo of the ground.

ELECTRICAL DATA (NMOT)

Model Number RSMTAHIEHDG RSMIZASOEHOG RSMIILETOOEDG  RSMIZATEEHDG RSMIJAETIIEHDS  RSHITA-TISEHDG
Maximum Power-Pmax (Wp) 52712 5309 534.5 538.5 5423 546.2
Open Circuit Voltage-Voc (V) 46.52 46.61 4669 46.78 46.88 46.93
Short Circuit Current-sc (A) 14.48 14,55 14 61 14.68 14.76 14.84
Maximum Power Voltage-Vmpp (V) 38.03 39.00 39.07 39.14 3.1 39.27
Maximum Power Current-impp (A) | 13.54 13.61 13.68 13.76 13.83 13.91

NMOT: Irradiance at 800 W/m?, Ambient Temperature 20°C, Wind Speed 1 m/s.

MECHANICALDATA

Solar cells

Cell configuration
Module dimensions
Weight
Superstrate
Substrate

Frame

J-Box

Cables

Connector

HJT cell

132 cells (6x11+6x11)
2384x1303x35mm
40.5kg

High Transmission, AR Coated Heat Strengthened Glass

Heat Strengthened Glass
High Strength Alloy Steel

Potted, IP68, 1500VDC, 3 Schottky bypass diodes
4 0mm? , Positive(+)350mm, Megative(-)230mm (Connector Included )
Zhejiang Twinsel Electronic Technology Co. Ltd. PV-SY02, IPG8
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Example 2:

ELECTRICAL DATA (STC & aBsl)
REN1LLADBRDG RSN1L-1DATSENDG RSN &40 SHBRDG REN1ALA0-SEEENDG REN1A-ISXENDG REN1L-OEBADG REN1A-10-G0(ERDG

Mode! Number

Rated Power in Watts-Pmax(Wp)
Open Circuit Voltage-Voc(V)
Short Circuit Current-lsc(A)
Maximum Power Voltage-Ympp(V)
Maximum Power Current-Impp(A)
Module Efficiency (%) »

Shont Circuit Current-lsc-aBS1{A)

570 575 580 585
50.86 51.07 51.28 5148

14.34 14.39 14 .44 14.50
42.26 42.44 42.61 42.78

13.51 13.57 13.63 13.70

214 2.3 2.5 21.6
17.57 17.63 17.69 17.76

590 595 600
5167 51.86 52.05

14.55 14.61 14.66
42.94 43.10 43.25

13.76 13.83 13.89

218 220 222
17.82 17.90 17.96

STC: Irradiance 1000 W/m?*, Cell Temperature 25°C, Air Mass AM1.5 according to EN 60904-3.

pYVoco=05%+5%, @lsc=80%£10%, pPmax=80%%10%

M adule Efficlency (%) Round-off ta the neara st numbar

aB5l: equivalent to 1 000 W/m® on the front side and 300 W/m® on the back side, 25°C.

Electrical characteristics with 13.5% rear side power gain

Total Equivalent power -Pmax{Wp)
Open Circuit Voltage-Voc(V)

Short Circuit Current-1sc(A)
Maximum Power Violtage-Vmpp(V)
Maximum Power Current-Impp{A)

627 633 638 644
50.86 51.07 51.28 51.48
15.77 15.83 15.88 15.95
42.26 42 44 42.61 42.78

14,86 14.93 14,99 15.07

650 656 661

51.67 51.86 52.05
16.01 16.07 16.13
4294 43.10 43.25
15.14 15.21 15.28

Rearside power gain: The additional gain from the rear side compared to the power of the front side at the standard
test condition. It depends on mounting (structure, height, tilt angle etc.jand albado of the ground.

! &-10-TOBKDG RSNTEH 0STSERDG REN1A-1R0BRDG FsMiéd-0GEERDG RSNI 410 FE0BKDG RSN1A- DSGEADG  REN1L-IHIIERDG

ELECTRICAL DATA(NMOT)

Model Number

Maximum Power-Pmax (Wp) 432.3 436.1 4399 4437
Open Circuit Voltage-Voc (V) 47.30 47.50 47569 4788
Short Cirguit Current-lsc (A) 11.75 11.80 11.84 11.89
Maximum Power Voltage-Vmpp(V) 3922 39.38 39.55 34.70

Maximum Power Cumrent-Impp (A)

11.02 1.07 1112 11.18

NMOT: Irradiance at 800 W/m?, Ambient Temperature 20°C, Wind Speed 1 m/s.

4474 451.3 4549
48.05 48.23 48.41

11.93 11.98 12.02
30.85 39.99 40.13
11.23 11.28 11.33

MECHANICALDATA

Solarcells n-type

Cell configuration 144 cells (6% 12+6x12)

Module dimensions 2382=1134=30mm

Weight 32kg

Superstrate High Transmission, Low Iron, Tempered ARC Glass
Substrate Tempered Glass

Frame Anodized Aluminium Alloy, Silver Color

J-Box Potted, IP68, 1500V DC, 3 Schottky bypass diodes
Cables 4.0mm?, Positive(+)350mm, Negative(-)230mm (Connector Included )
Connector

Zhejiang Twinsel Electronic Technology Co.,Ltd. PV-SY02, IP68
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ELECTRICAL DATA (STC & aBSl)

Model Number RSMIALG61EMDG RSMIZ2EG4(BMOG  RSMI3ZS-4BMOG RSMIX-B650BMDG RSM1X-8-655EMDG
Rated Power in Watts-Pmax{Wp) 635 640 645 650 655
Open Circuit Voltage-Voe(V) 44.89 45.09 45.29 45.49 45.69
Short Circuit Current-lsc(A) 18.03 18.08 18.13 18.18 18.23
Maximum Power Voltage-Vmpp(V) 37.33 37.51 37.69 37.87 38.05
Maximum Power Current-lmpp(A) 17.02 17.07 17.12 17.17 17.22
Module Efficiency (%) » 20.4 20.6 20.8 20.9 21.1
Short Circuit Current-lsc-sasi(A) 21.82 21.88 21.94 22.00 22.06

STC: Irradiance 1000 W/m?, Cell Temperature 25°C, AirMass AM1.5 according to EM 60904-3.
PVoco=95%%5%, @lsc=T0%%10%, gPmax=70%%10%:; *Module Efficiency (%): Round-off to the nearest number

aB5l: equivalent to 1 000 W/m® on the front side and 300 W/m® on the back side, 25°C.

Electrical characteristics with 13.5% rear side powergain

Total Equivalent power -Pmax (Wp) 699 704 710 715 721

Open Circuit Voltage-Voo(V) 44.89 45.09 45.29 45.49 45.69
Short Circuit Current-Isc{A) 19.83 19.89 19.94 20.00 20.05
Maximum Power Voltage-Vmpp{V) 37.33 37.51 37.69 37.87 38.05
Maximum Power Current-lmpp(A) 18.72 18.78 18.83 18.89 18.94

Rear side power gain: The additional gain from the rear side compared to the power of the front side at the standard
test condition. It depends on mounting (structure, height, tilt angle etc. jand albedo of the ground.

ELECTRICAL DATA (Low irradiance)

Mode! Number REMNA2-8-635BMDG RSMI32-5640BMDG  RSAM32-86458BMOG RSV132-8-650BMDG  RSM132-86558MDG
Maximum Power-Pmax (Wp) 1245 125.4 126.4 127 4 1284
Open Circuit Voltage-Voc (V) 44 .89 45.09 4529 4549 4569
Short Circuit Current-lsc (A) 353 3.54 3.55 3.56 3.57
Maximum Power Voltage-Vmpp (V) 37.33 37.51 37.69 37.87 38.05
Maximum Power Current-Impp (A) 3.34 3.35 3.36 3.37 3.38

Low imadiance: Irradiance at 200 Wim?®, Ambient Temperature 23°C.

MECHANICAL DATA

Solar cells Monocrystalline

Cell configuration 132 cells (6x11+6x11)

Module dimensions 2384=1303=35mm

Weight 38.5kg

Superstrate High Transmission, AR Coated Heat Strengthened Glass
Substrate Heat Strengthened Glass

Frame Anodized Aluminium Alloy , Silver Color

J-Box Potted, IPG8, 1500V DC, 3 Schottky bypass diodes

Cables 4 0mm?, Positive(+)350mm, Negative(-)230mm (Connector Included }

Connector Zhejiang Twinsel Electronic Technology Co. ,Ltd. PV-SY02, IPG8
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