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Please keep the connector dry and clean during installation to avoid the risk of electric shock. It is recommended to

install it immediately after unpacking.

Due to the risk of electrical shock, do NOT perform any work if the terminals of PV module are wet. Please install

immediately after you unpacking.

The application level of Solar N Plus module is Class A, which can be used in systems operating at greater than 50 V

DC or 240 W, where general public contact access is anticipated.

Keep the PV module packed in the Solar N Plus carton until installation.

Please use an opaque material to completely cover the PV module surface during PV module installation and wiring.

Do NOT unplug the connector if the system circuit is connected to a load.

Do NOT stand on the module glass while installing. There is a risk of injury or electric shock if glass is broken.

Do NOT work alone (always work as a team of 2 or more people).

Do NOT damage the back sheet of PV modules when fastening the PV modules to a support with bolts.

Do NOT damage the surrounding PV modules or mounting structure when replacing a PV module.

Cables shall be located and secured so that they will not be exposed to direct sunlight after installation to prevent

degradation of cables. Low drooping of cables from the terminal box must be avoided. Low hanging cables could

cause various problems such as animal biting, electricity leakage in water, and fire.

Modules with different color codes are not recommended to be installed in one block or the same rooftop

1.2 INSTALLATION METHOD

1.2.1 MECHANICAL INSTALLATION AND WARNING
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Fig.1 Backsheet-Glass/Dual-Glass module
1) Aluminum Frame

2) M8 Stainless Bolt

3) Flat Stainless Washer

4) Spring Stainless Washer

5) HEX Stainless Nut

Mechanical Load
Module Safety factor
Pressure

Mounting Direction

Type5

Type9
+3600 Pa /-1600Pa 1.5

Typel3

Typel Type8
Type2 TypelO
Type3 Typell
ypes yp +3600 Pa /-1600Pa 15
Type4 Typel2
Type6 Typel4d

Type7 Typelb
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End Clamp installation

Middle Clamp installation

2.3.2.1 Different methods of clamp installation

Method |

Method I

Method IlI
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1.2.2.1 SITE SELECTION AND ANGLE

INSTALLATION ENVIRONMENT SELECTION

Solar N Plus recommends that the module should be installed in a working environment with an ambient temperature
of-20 to50 ,butnotexceed the temperature limit of-40 to 85

The modules shall be installed in shadow-free areas throughout the year. Do not install the PV modules at a place where
water damage may occur.When installing solar modules on the rooftop, a safe working area must be left between the
roof edge and the outer edge of the PV array.

When stacking module on the rooftop, the rooftop should be tested for such loading and the installation plan must be
developed in accordance with the specification requirements.

When using the modules in areas with high wind load and snow load, the supporting structure design should be carried
out in strict accordance with the local design specifications, to ensure that the external load does not exceed the
mechanical strength limit that the modules can withstand.Salt spray corrosion tests conducted in accordance with IEC
61701 have shown that Solar N Plus's PV modules can be installed near offshore or in the corrosive environment.
However, the modules shall not be immersed in water or in a permanently wet environment (e.g., fountains, spindrift,
etc.). There is a risk of corrosion if the module is placed in a salt spray (i.e., a marine environment) or in an environment
containing sulfur (e.g., volcanoes, etc.).

In the place, 50~500 m away from the sea, stainless steel or aluminum materials need to be used in where contacting PV
modules, and the installation position must be processed with anti-corrosion treatment. For detailed installation
requirements.

INCLINATION SELECTION

The tilt angle of the PV module refers to the angle between the module and the horizontal ground.

The tilt angle shall be selected according to the local conditions for different projects. Solar N Plus recommends that the
mounting tilt angle should not be less than 10°. For specific tilt angles, it shall be chosen in accordance with the local desi
gn procedures, specifications and regulations, or following the recommendtions of the experienced PV module installers.

The PV modules is highly recommended facing south in the northern hemisphere and north in the southern hemisphere
to get the best performance.

Following the local regulations, if PV modules are installed in North America and any other country or region comply to
UL standard. A minimum of 155 mm (6.10 inch, recommended value) clearance

shall be left between the PV module (backside) and the wall or roof surface. If other installation methods are used, the PV
module’s UL certification or fire class rating may get affected.

" Tilt Angle
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Solar N Plus modules can be installed with the use of third party listed grounding devices for grounding the

metallic frames of PV modules.

The devices have to be installed in accordance with the grounding device manu facturer’ s specified instructions.

Please refer to the “Product Catalogue” link for detailed grounding hole locations and size at www.solarnplus.com

Solar N Plus recommends using the following methods to ground modules properly:

Method 1: Grounding bolt # 2058729-1:

/1
&
L

5

1) Wire bolt and slot 2) Mounting wash hex nut

Figure 4. Grounding bolt # 2058729-1

2
3) Aluminum frame 4)4 to 16 mm* cable

5) Hex Nut

Grounding hardware comes in a package that includes the grounding bolt, mounting and grounding hex nut.

Electrical contact is made by penetrating the anodized coating of the aluminum frame, and tightening the mount ing hex

nut (come with the star washer) to the proper torque of 5N.m(44 Ibf.in).

Grounding wire size (6 to 12 AWG solid bare copper) should be selected and installed underneath the wire binding bolt.

The wire binding bolt should be tightened to the proper torque of 6N.m(53 lbf.in)
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Method 2: Grounding bolt #1954381-2:

1\ i /3

=

Figure 5. Grounding bolt # 1954381-2

1) Wire slot (available for 4 to 16 mm? cable)
2) Slider

3) Bolt

4) Base

5) Nut

Grounding hardware comes in a package that includes the grounding bolt, mounting and grounding hex nut.

Electrical contact is made by penetrating the anodized coating of the aluminum frame, and tightening the

mounting hex nut (come with the star washer) to the proper torque of 3N.m(27 Ibf.in).

Grounding wire size (6 to 12 AWG solid bare copper) should be selected and installed underneath the wire binding bolt.

The wire binding bolt should be tightened to the proper torque of 6N.m(53 lbf.in).

The Tyco grounding bolt is only listed for use with 6 to 12 AWG bare solid copper wire.
11



Solar N Plus LEADING THE WAY IN TOPCON

Method 3: Grounding bolt # EL6CS14-6

Figure 6. Grounding bolt # EL6CS14-6

1) Machine Bolt A 2) Machine Bolt B 3)Belleville washer
4) Flat Washer 5) Clearance hole for #10[M5] machine bolt
6) Aluminum frame 7) Machine box hex nut with lock washer

8) Grounding bolt

The lug should be installed on a surface that is larger than the bottom surface of the lug.

The lug should be installed in the grounding holes provided on the PV module.

Machine bolt A should be torqued to 5N.m(44 lbf.in), to secure the grounding bolt to module frame.

The grounding bolt is only listed for use with 6-12 AWG bare solid copper wire.

For proper wire binding, machine bolt B should be torqued to 5N.m(44 lbf.in).

1.2.3 ELECTRICAL INSTALLATION

All wiring should be performed, by qualified installers, in accordance with the local codes and regulations.
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Modules can be connected in series to increase the operating voltage by plugging the positive plug of one module
into the negative socket of the next. Before connecting modules always ensure that the contacts are corrosion free,

clean and dry.

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 polari ty or a

difference of more than 10V between strings then check the string configuration before making the connec tion.

Solar N Plus modules are provided with stranded copper cables with a cross sectional area of 4mm?(0.006in?) which
are UV resistant. All other cables used to connect the DC system should have a similar (or better) specification. Solar

N Plus recommends that all cables are run in appropriate conduits and sited away from areas prone to water collec tion.

The maximum voltage of the system must be less than the maximum certified voltage and the maximum input
voltage of the inverter and of the other electrical devices installed in the system. To ensure that this is the case, the
open circuit voltage of the array string needs to be calculated at the lowest expected ambient temperature for the

location. This can be done using the following formula.

Max System voltage = N *Voc * [1 + TCvoc x (Tmin-25)]

Where
- N Number of modules in series
- Voc Open circuit voltage of each module (refer to product label or data sheet)
- TCvoc Thermal coefficient of open circuit voltage for the module (refer to data sheet)

- Tmin The lowest expected ambient temperature

Each module has two standards 90°C sunlight resistant output cables each terminated with plug & play connectors.
The PV Wire cables are 12AWG in size. This cable is suitable for applications where wiring is exposed to the direct
sunlight. We require that all wiring and electrical connections comply with the appropriate National Electrical

Code.

The minimum and maximum outer diameters of the cable are 5 to 7mm (0. 038 to 0.076in2).
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For field connections, use at least 4mm2 copper wires insulated for a minimum of 90°C and sunlight resistance with

insulation designated as PV Wire.

The minimum bending radius cables should be 43mm (1.69in).

Do not bend the cables less than 43 mm (1.69 inch) radius. PV cables will be damaged if bending

radius less than 43 mm.

I Incorrect Routing of cable | I Correct Routing of cable I

Figure 5. The correct routing and minimum bending radius of cables.

1.2.3.1 WIRING

To ensure proper system operation the correct cable connection polarity should be observed when connecting the
modules to each other or to a load, such as inverter. If modules were not connected correctly, the bypass diode could be
destroyed. PV modules can be wired in series to increase voltage. A series connection is made when the wire from the
positive terminal of one module is connected to the negative terminal of the next module. Figure 1 shows modules
connected in series. PV modules can be connected in parallel to increase current . A parallel connection is made when

the wire from the positive terminal of one module is connected to the positive terminal on the next module.

The number of modules in series and in parallel shall be designed reasonably according to the system configura tion. All

instructions above have to be obeyed to maintain Solar N Plus limited warranty.

When conducting electrical connection of the modules, please use diagonal pliers to cut the cable
tie. When cutting the tie, be careful not to scratch the cable and backsheet. 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.

~ -

— 0 —
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1.2.3.2 FUSING

When fuses are fitted they should be rated for the maximum DC voltage and connected in each, non- grounded pole of the

array (i.e. if the system is not grounded then fuses should be connected in both the positive and negative poles).

The maximum rating of a fuse connected in series with an array string is typically 20A but the actual module specific

rating can be found on the product label and in the product datasheet.

This fuse rating value also corresponds to the maximum reverse current that a module can withstand (when one
string is shaded then the other parallel strings of modules will be loaded by the shaded string and current will flow)

and therefore impacts the number of strings in parallel.

Do NOT share a fuse in a Combiner Box with two or more strings in parallel connection.

2.INVERTER SELECTION AND COMPATIBILITY

When installed in systems governed by IEC regulations, Solar N Plus modules normally do not need to be electroni cally
connected to earth and therefore can be operated together with either galvanically isolated (with transformer) or

transformerless inverters.

Choose inverters with isolation transformers in hot and wet areas (such as shores, wetlands), to ensure proper

module function under positive voltage.

3. MAINTENANCE FOR PV MODULE

3.1 MODULE VISUAL INSPECTION AND REPLACEMENT

The modules in a PV array should be regularly checked for damage. Factors such as glass breakage, cable breakage, and
junction box damage may lead to function and safety problems. In the case of a damaged module, replace it with the

same type of module. Refer to the appropriate Product Installation Manual for installation and dis-assem bly of module.
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It is recommended to perform a preventive inspection every six months without changing the components of the
modaule. If electrical or mechanical appliances are used for inspection or maintenance, they should be operated by

qualified professionals to avoid any electric shock or loss of life

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

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

Cover the front surface of modules by an opaque material when repairing. Modules when exposed to sunlight gener-

ate high voltage and are dangerous.

Solar N Plus PV modules are equipped with bypass diodes in the junction box. This minimizes module heating and

current losses.

Do NOT open the junction box to change the diodes even if they malfunction.

In a system using a cell, blocking diodes are typically placed between the cell and the PV module output to prevent

cell discharge at night.

In the event that a module is damaged (broken glass or a scratch on back sheet) and needs to be replaced.

Observe the safety precautions listed earlier in this Manual.

Wear cut resistant gloves and other personal protective equipment required for the particular installation.

Isolate the impacted array string to prevent current flow before attempting to remove the module.

Disconnect the connectors of the affected module using the related disconnect tool provided by suppliers.

Replace the damaged module with a new functional module of the same type.

Check the open circuit voltage of the array string and verify that this is within 10V of the other strings to be connected

in parallel.
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3.3.1 MODULE INSPECTION AFTER CLEANING

Ensure that the module under visual inspection is clean, bright and free of stains.

Spot check to verify whether there is soot deposit on the module surface.

Check to see there are no visible scratches on the surface of the module.

Check to see there are no man-made cracks are on the module surface.

Check to see whether the module support structure is leaning or bent after cleaning.

Check to see whether the wiring terminals of the module are detached.

After cleaning PV modules, fill out the PV module cleaning record.

3.3.2 TROUBLESHOOTING

If your installation does not work properly, please inform your installerimmediately. It is recommended to perform a
preventive inspection every six months without changing the components of the modules. If electrical or mechanical
appliances are used for inspection or maintenance, they should be operated by qualified professionals to avoid any

electric shock or loss of life.

4. REPORTING TECHNICAL ISSUES or CLAIMS

Contact your installer.

Contact Solar N Plus after sales service team at www.solarnplus.com

Submit the Customer Feedback form at: www.solarnplus.com and one of our technical service representatives will
contact you within 5 business days.

For module specifications or datasheets, please download from: www.solarnplus.com
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