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Do NOT







Keep the junction box cover closed at all times. Do NOT focus artificially concentrated sunlight 
onto the modules.

When installing PV modules in deserts or windy and 
sandy areas, AE Solar recommends the use of 
connector dust caps before installation, or other 
measures to prevent sand and dust from entering 
the connectors. This is important to prevent potential 
insertion problems or electrical safety hazards.

Ensure that all connections are securely made with
no gap between the contacts. An audible "click" 
sound should be heard to confirm the connectors 
are fully sealed. Any gaps may result in electrical 
arcing, which can cause fire hazards and/or 
electrical shocks.

Do NOT disconnect any modules under load to 
avoid arcing and electrical shocks. If necessary, 
the PV array may be covered with an opaque 
material to stop the production of electricity and 
reduce the risk of electrical shock.

Make sure that all connectors are clean, dry, and
free from corrosion before making the connection.

3.2. Operation Safety

focus artificially concentrated sunlight 
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Only panels of the same model should be 
connected in series.

same model

Avoid partial shading of the PV modules for extended 
periods of time. Partial shading of a PV module might 
lead to locally increased module temperature and 
increases the risk of hotspot formations. 
Hotspots reduce the lifetime of the PV modules and 
can lead to module failure.

Do NOT use water to extinguish fires of 
electrical origin.

Do NOT clean the module glass with chemicals.
Only use desalinated water. Make sure the module 
surface temperature is cool to the touch. Cleaning 
modules with cool water when module surface 
temperature is high may result in glass breakage. 
Do not brush paint or corrosive substances on
the surface of the modules. 

Do NOT place PV modules near equipment or 
where flammable gas may be generated. 

3.2. Operation Safety

6

When looking at PV modules with anti-reflection (AR) 
coating technology, it will be normal to see some cells 
with a  slight color difference at different angles.
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5.2. Mounting

All installation methods herein are only for reference, and 
AE Solar does not provide any related mounting hardware. 
The system installer is fully responsible for the PV 
system’s design, installation, mechanical load calculations, 
and security.

The mechanical load-bearing limits (including wind and 
snow loads) of the modules are based on the following 
approved mounting methods. Please ensure modules are 
not subjected to wind or snow loads exceeding the 
maximum permissible loads and are not subject to 
excessive forces due to the thermal expansion of the 
support structures. Failure to follow the instructions in this 
manual may result in different capabilities to withstand 
snow and wind loads.

Any mounting system limitations on inclination or 
accessories required to maintain a specific system fire 
class rating should be clearly specified in the installation 
instructions and certifications of the mounting system 
supplier.

Please use a torque wrench for installation.

Do NOT drill additional holes or modify the module frame. 
Doing so will void the warranty.

AE Solar modules can be mounted in landscape or 
portrait orientation.

Regardless of the fixing method, make sure the minimum 
distance between two modules is at least 10mm to allow 
for thermal expansion of the frames.

The loads described in this manual correspond to test 
loads. For installations complying with IEC 61215-2:2016 
and UL 1703 or IEC 61730, a safety factor of 1.5 should 
be applied for calculating the equivalent maximum 
authorized design loads. Project design loads depend on 
the construction, applicable standards, location, and local 
climate. For detailed information, please follow the local 
structural code or contact your professional structural 
engineer.

When installing modules, ensure the assembly is mounted 
over an appropriate fire-resistant roof surface rated for the 
application.

The fire rating for the modules is only valid when the 
product is installed as specified in the mechanical 
mounting instructions.

When installing modules on a roof, make sure to leave a 
clearance of at least 10cm between the module frame and 
the roof or wall surface for air circulation and heat 
dissipation. this allows an easier evaporation of 
condensation or moisture. Additionally, be sure to leave a 
safe working area between the edge of the roof and the 
external edge of the solar array. 

Avoid blocking the drainage holes in the module frame 
during installation or use.

h 10º
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5.2.1. Fixed mounting system
The mounting of the modules onto a support structure can 
be done using one of the approved methods described 
below. For information about other installation methods, 
please contact your local representative. Failure to use a 
recognized installation method will void the AE Solar 
limited warranty.

PV modules can be mounted onto the substructure using 
either corrosion-proof M8 bolts placed through the 
mounting holes on the rear of the modules or with 
specially designed module clamps.

5.2.1.1. Mounting with Bolts

The mechanical load tests with the following mounting 
methods were performed according to complete the
IEC 61215-2:2021 standard. To maximize the mounting 
structure’s lifetime, AE Solar recommends using 
corrosion-proof (stainless steel) fixtures.

The frame of each module has mounting holes placed to 
optimize the load handling capability, to secure the
modules to the mounting structure. Please refer to the 
module datasheet for the number of holes, dimensions 
and placement.

Each module must be securely fastened at a minimum of 
4 points on two opposite sides. Secure the module in each 
fixing location with an M8 bolt and a flat washer, spring 
washer, and a nut as shown in the figure and tighten to a 
torque of 16-20 Nm. The yield strength of bolt and nut 
should not be less than 450 MPa. The applied torque 
value should be big enough to fix the modules steadily. 
For special support systems or special installation 
requirements, please confirm with the mounting structure 
supplier the ideal torque value. 

All parts in contact with the frame should use flat

stainless-steel washers of at least 1.8 mm thickness.

5.2.1.2. Mounting with Clamps

Please ensure the clamp thickness is at least 3mm and 
made of anodized aluminum alloy or stainless steel. AE 
Solar recommends using clamps with an EPDM or similar 
insulating washer, and at least M6 fixing bolts.

 Top or bottom clamping methods will vary and are 
dependent on the mounting structures. Always follow the 
mounting guidelines recommended by the mounting 
system supplier.
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When fastening the clamps, they should not come into 
contact with the module’s front glass or deform the frame. 
Please ensure there is no shading onto the module from 
the module clamps. The module frame is not to be 
modified under any circumstances. When installing with 
the clamp-mounting method, please be sure to use at 
least four clamps on each module. The clamps should

overlap the module frame by at least 10 mm but no more 
than 11 mm. A minimum of 4 clamps should be used to fix 
modules onto the mounting rails. Two clamps should be 
attached on each long side of the module (for portrait 
orientation) or each short side of the module (for landscape 
orientation). The clamps should be positioned symmetrically 
and in accordance with the authorized position ranges.

Min. 3 mm

M8 Screw

Fig.37

Fig.38





6. ELECTRICAL CONNECTION

Solar modules generate electrical current and voltage 
even at a low intensity of illumination. Sparks and electric 
arcs may result from the separation of a closed circuit. 
These can result in life-threatening injuries. The danger 
increases when several modules are connected in series. 

Please keep in mind that all the module’s electrical ratings 
are measured under Standard Test Conditions, which are 
1000 W/m2 irradiance, AM 1.5 g spectrum, and 25°C 
ambient temperature. This means modules might produce 
more or less voltage or current than the rated value in real 

operating conditions. For this reason, when calculating the 
rated voltage of equipment, the current carrying capacity 
of wires and fuses, and parameters associated with the 
output power of PV modules, the corresponding 
short-circuit current and open-circuit voltage should be 
applied with a safety factor of 1.25.

Please make sure to follow all the local regulations and 
safety guidelines for the installation of electrical devices 
and systems.

Spring

Washer

Min.
M8 Bolt

Flat
Washer
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5.2.1.3. Mounting with Insertion Systems

please take  the following precautions into account when 
installing insertion profiles:
• Do NOT bend the module frame.
• Do NOT touch the front glass or cast shade onto it.
• Do NOT damage the surface of the frame.
• Please ensure that the insertion profiles overlap the 
module frame by at least 10 mm.
• Please ensure that the module frame (C-shape) overlaps
   the insertion profiles by at least 15 mm.
• Please ensure the insertion profile thickness and
   tolerances suit the module thickness.

Insertion systems come in different forms and methods 
can vary depending on the mounting structure. It is 
essential that the installer follows the guidelines 
recommended by the mounting system supplier. Each 
module must be securely maintained throughout all its 
width on two opposite sides. Install and tighten the 
insertion profiles to the support structure using the 
hardware and instructions provided by the mounting 
system manufacturer. The system designer and installer 
are solely responsible for load calculations and for the 
proper design of the support structure.

In case improper insertion systems or unsuitable 
installation methods are utilized, AE Solar’s limited 
warranty may be voided. To avoid damaging the modules,

5.2.2. Tracking mounting system
For single-axis tracking systems, the modules should be 
fixed onto the axis by bolting the long side of the frame. 
Please ensure the bolts are made of stainless steel or 
other anti- corrosion material.

Secure the module in each fixing location with M8 bolts, 
two flat washers, a spring washer, and a nut as shown. 
The bolts should be tightened to a torque of 16 - 20 Nm.

For single-axis tracking systems, the modules should be fixed onto the axis by bolting the long side of the frame. Please 
ensure the bolts are made of stainless steel or other anti-corrosion material. Secure the module in each fixing location with 
an M6 bolt, two flat washers, a spring washer, and a nut as shown in the figure. The bolts should be tightened to a torque of 
16 Nm. All parts in contact with the frame should use flat stainless-steel washers of at least 1.5mm thickness.

Fig.41 Fig.42



6.1. Sizing and interconnections
The open-circuit voltage of each string must not exceed 
the maximum system voltage value under the lowest 
expected temperature conditions. AE Solar modules can 
tolerate a maximum system voltage of DC 1500 V, 
depending on the model (please refer to the module 
datasheet for the correct product specification). The actual 
system voltage should be designed based on the selected 
inverter model. 

The number of allowed modules connected in series on a 
string can be calculated with the following formula:

Max. system voltage > N Voc [1 + (Tmin - 25)]

N: Number modules connected in series;

Voc: Open-circuit voltage of each module (refer to the 

product label or datasheet);

Thermal coefficient of open-circuit voltage for the 

module (refer to datasheet); 

Tmin: The lowest expected ambient temperature on site.

When modules have been pre-installed, but the system 
has not been connected to the grid yet, each module 
string should be kept under open-circuit conditions and 
proper actions should be taken to avoid dust and moisture 
penetration inside the connectors. 

Before making any connections, ensure that all electrical 
components are in a proper, dry, and safe condition. 
Always check the module label to confirm the actual rating 
of your product before making connections.

Do NOT connect modules with different electric 
performance models in the same string in order to 
minimize any mismatch effects and losses in the arrays.

Please ensure that the modules are disconnected at the 
inverter prior to separation.

Do NOT open the junction box or remove bypass diodes 
from the module.

Modules can be wired in series to increase voltage or in 
parallel to increase current. When connecting modules in 
series, the resulting string voltage will be the sum of each 
individual module’s voltage in the string. When connecting 
modules in parallel, the resulting array current will be the 
sum of each string’s current.  To connect modules in 
series, connect the cables from the positive terminal of 
one module to the negative terminal of the next module. 
To connect in parallel, connect the cables from the 
positive terminal of one module to the positive terminal on 
the next module.

6.2. Wiring
All wiring should be performed by qualified installers in 
accordance with local codes and regulations.

Only use dedicated solar cables and suitable connectors 
that meet local fire, building, and electrical regulations. 
Please ensure that all wiring is in perfect electrical and 
mechanical condition before making any connections.

An appropriate metal conductor material should be used for 
the wiring. Please select a suitable conductor gauge to 
minimize voltage drop and ensure that the conductor 
ampacity complies with all local regulations.

Please make sure to only connect cables with plugs. Only 
connectors of the same type and manufacturer should be 
connected together.

Do not clean or precondition the connectors using 
lubricants or any unauthorized chemical substances.

To ensure the normal operation of the system, make sure 
the polarity of the cables is correct when connecting 
modules or loads, such as inverters and batteries. If the PV 
module is not connected correctly, its bypass diodes may 
be damaged. Modules can also be irreversibly 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 10 V 
between strings, please check the string configuration 
before making the connection.

Avoid forming loops with the wiring design to minimize the 
risk of a direct lightning strike on the system.

Secure the cables to the mounting system using 
UV-resistant cable ties. Ensure that the cabling is not
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exposed and /or hanging and is protected from dirt, 
moisture, direct sunlight, and mechanical friction. Protect 
any exposed cables from damage by taking appropriate 
precautions. Please make sure that the plug connections 
are positioned away from any water-channeling surface.

Make sure that the cables do not run between 
the modules and the mounting rail or structure 
(risk of pinching).

Fig.43
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6.3. Fusing

It is recommended to use a suitably rated isolator (DC 
switch) to interrupt the current flow before disconnecting 
any connectors.

Please ensure that the wiring is correct before starting up 
the system. If the measured open-circuit voltage (Voc) and 
short-circuit current (Isc) differ from the specifications, this 
could indicate a wiring fault.

Two or more module strings should only be connected in 
parallel if an appropriate and certified over-current 
protection device is installed in series within each string. 
Please make sure that the reverse current of any 
particular string is lower than the module maximum fuse 
rating under any circumstances. 

When fuses are fitted, they should be rated for the 
maximum DC voltage and connected to 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 actual module-specific rating should be consulted 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, i.e. when one string 
is shaded. In this situation, the other parallel strings will be 
affected by the shaded string and some of the current will 
pass through them to compensate for the difference in 
string voltage. 
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Fig.44

6.4. Grounding
All module frames and mounting racks must be properly 
grounded in accordance with appropriate local regulations. 
Any grounding connections should be installed by a 
qualified electrician, and modules frames should be 
connected together using adequate grounding cables. 
Holes provided for this purpose are identified with a 
grounding symbol. All conductive connection junctions must 
be firmly fixed. Proper grounding is achieved by bonding 
the module frames and all metallic structural members 
together continuously using a suitable grounding conductor. 

The grounding conductor or strap may be copper, copper 
alloy, or any other material acceptable for use as an 
electrical conductor per the respective local electrical codes. 
The grounding conductor must then make a connection to 
the earth using a suitable ground electrode. Attach the 
equipment grounding conductor to the module frame using 
the hole and hardware provided. Make sure the grounding 
device is in full contact with the interior of the aluminum alloy 
of the frame, penetrating the surface oxide film. Note that a 
stainless-steel star washer is used between the ground wire 
and module frame. This washer is  used to avoid corrosion 
due to dissimilar metals. Tighten the screw securely.

Do NOT drill any extra ground holes onto the module as this 
will void its limited warranty.

If any third-party grounding devices are utilized, make sure 
to install them in accordance with the manufacturer’s 
specified instructions. In case, there are already existing 
lightning protection systems in place, please make sure to 
integrate the system in accordance with the applicable local 
regulations.Fig.45



7. SOLAR PV INSTALLATION CHECKLIST

During installation, AE Solar recommends using the following checklist to ensure no essential steps are overlooked:

Use proper safety procedures and equipment when working with electricity.

Verify that all disconnects are locked in the open position with a warning label. This ensures that power cannot travel 
further down the line until properly tested, and warns others that there may be live conductors in the box.

Make sure all modules are attached securely to their mounting brackets.

Visually inspect the array for cracked modules, damaged junction boxes, and loose wires.

Visually inspect that all module ‘quick connects’ are tight.

Open each combiner box and test open circuit voltage on each series string to verify the correct voltage and polarity. 
Recheck torque on all DC terminals.

Before powering up the system, at final array breakers, repeat open circuit voltage tests to verify correct voltage and polarity.

Verify modules are wired so that they can be removed without interrupting the grounded conductor.

Check exposed array wiring for correct electrical rating and sunlight resistant insulation.

Check that all wiring and conduit are appropriately rated, neat, and well supported.

Check that strain reliefs/cable clamps are correctly installed. 

Verify that all junction boxes are accessible.

Verify that the overcurrent device rating of the PV circuit is at least 156% of the rated short.

Make sure DC voltage and current ratings are clearly marked on over-current protection.

Fasten all terminations again.

Check that all voltage settings are correctly set for the appropriate battery type and proper voltage.

If the system is connected to a utility-interactive inverter, make sure that the settings of the charge controller(s) do not 
interfere with the proper operation and dispatch of the inverter system.

Verify that the charge controller operation matches the programmed settings by forcing the system to the setpoints and 
making sure that the unit performs the proper control function. 

Verify that the disconnects are still locked open and the warning label is still intact.

Verify that there are means to disconnect and isolate all pieces of equipment in the system.

If fuses are used, verify means to disconnect the power from both ends.

Ensure switches are accessible and clearly labeled.

Check the continuity of fuses and circuit breakers with power off.

Check voltage drop across switches while operating.

Check individual cell or battery voltages after equalization.

Check the specific gravity of all questionable cells with a hydrometer.

Disconnects

Charge Controllers

Over-current Protection

Wiring

PV Array

Before Testing the System
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Verify that only one connection in the DC circuits and one connection in the AC circuits (grounded 
conductor to grounding conductor) is being used for system grounding referenced to the same point.

Check to see that equipment grounding conductors and system grounding conductors have as short a distance as 
possible to ground.

Check that non-current carrying metal parts are grounded properly (array frames, racks, metal boxes, etc.).

Check resistance of the grounding system to earth ground. 

Verify that the equipment grounding conductor is a green or bare wire and is properly sized.

Label any fuse or circuit breaker that can be energized in either direction.

Post an “Interactive Point of Connection” sign for interactive PV system.

Post a “No Smoking” sign near the batteries.

Place a sign at the point of PV system disconnect listing: operating current, operating voltage, maximum system 
voltage, and short-circuit current.

Grounding

Safety Signs
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It is the responsibility of the user to carry out regular 
inspection and maintenance of the modules, especially 
during the period of the limited warranty.

Regular maintenance is required to keep modules clear of 
soling, such as (but not limited to) snow, bird droppings, 
seeds, pollen, leaves, branches, dirt spots, and dust. If 
installed with sufficient tilt (at least 15°), dirt and grime can 
often be washed away by rain, removing the need for 
regular cleaning. If the module is fully or partially shaded 
by dirt or debris (e.g., plants, bird droppings), it should be 
cleaned to prevent a loss of performance.

To minimize the risk of electrical shock or burn, the 
cleaning of the modules should be done in the early 
morning or evening, with low irradiance conditions and low 
module temperature.

Please ensure that the circuit is disconnected before 
initiating the cleaning procedure. Keep in mind that any 
contact with electrically active parts can result in electrical 
shock and injury.

Make sure to wear suitable protection (clothes, insulated 
gloves, etc.) for the cleaning procedure.

Before cleaning, thoroughly inspect modules for cracks, 
damage, and loose connections. Cracked or damaged 
modules may represent an electric shock hazard due to 
leakage currents, and the risk of shock is increased when 
modules are wet. 

Do NOT attempt to clean modules with damaged glass or 
exposed wires

Rinse any dirt (dust, leaves, etc.) off with lukewarm water.

Do NOT use abrasive cleaners, de-greasers, or any 
unauthorized chemical substance (e.g. oil, lubricant, 
pesticide, etc.) on the module. 

Do NOT use cleaning corrosive solutions containing 
hydrofluoric acid, alkali, acetone, or industrial alcohol. 

Application of any cleaning method which requires rotary 
brushes, robot cleaners, or string cleaners should be first 
discussed and verified by AE SOLAR. Uncertified devices 
might lead to abrasion on the glass surface, removal of 
the anti-reflection coating and consequently power loss, 
formation/propagation of micro-cacks due to the weight 
and vibrations of the devices, etc.

In case of automated cleaning devices (e.g. robots), they 
should move on top of the module frames and not over 
the module glass. This is especially important for larger 
modules.

Lower weight cleaning robots with larger surface areas 
lead to better weight distribution and reduce possibilities 
of module defects induced by mechanical stress. The 
brushing direction should be opposite to the robot’s 
movement to reduce the possibility of abrasion. 

Do NOT attempt to clean modules with water if there is a 
risk of frost. 

Do NOT scrape or attempt to rub dry dirt away, as this 
may cause micro scratches. 

Neutral pH water with low mineral content is 
recommended to clean the modules. Water with high 
mineral content may leave deposits on the glass surface 
after drying, and strong acid or alkali water may cause 
damage to the glass coating layer. 

A soft cloth, sponge, or brush with soft bristles can be 
utilized to carefully remove stubborn dirt. Please make 
sure that the utilized tools are not abrasive to glass, 
EPDM, silicone, aluminum, or steel. 

Do NOT use micro-fleece wool or cotton cloths. 

Snow should be removed with the aid of a soft brush. 

Normally the rear side of the module requires no cleaning. 
In case that the cleaning of the rear side is necessary, 
please avoid using any sharp objects that may scratch or 
damage the backsheet. 

Do NOT submerge the module, partially or totally, in water 
or any other cleaning solution. 

Any damages caused by inappropriate cleaning 
procedures will void AE Solar’s limited warranty. 

8. MAINTENANCE

8.1. Cleaning

The inspection of the PV system should be done regularly 
by qualified personnel.

This should be carried out at least once a year, although 
the recommended frequency and thoroughness of 
inspections may vary with local circumstances (e.g. salt, 
ammonia content in the air, high humidity, etc.). 

Inspections are especially important after extraordinary 
events (e.g. storms, hail, high snow loads, etc.).

During the inspections, all system components should be 
checked to ensure they are secure, undamaged, and 
clean. The following checklist can be consulted to ensure 
all relevant components are properly inspected:

8.2. Visual Inspection (checklist)
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PV SYSTEM - MAINTENANCE CHECK LIST

Condition

Proper insulation on module wiring

Proper connectors on array wiring extensions

Proper grounding of array & array mount

Grounded conductors installed

Array mount properly secured and sealed

Damages of modules observed

Dirt accumulation observed

Shading observed on modules

Source Circuit Combiner Boxes

DC-rated circuit breakers or fuses with adequate
voltage rating

Proper conductor sizes and insulation types

Proper conductor terminations

DC ratings on DC components

SINGLE POINT GROUNDING!

Isolated Neutral busbar

Labelled disconnects and C/B

Visible, lockable, accessible, load break, external 
handle

Check for sign identifying PV power source system 
attributes at D.C. disconnect

Check for sign identifying A.C. point of connection

Check for sign identifying switch for alternative 
power system.

Installation:

Inspecton by:

Date:

Array Installation and Wiring

DC Connections

DC Component Enclosures

AC Component Enclosure

Utility Disconnect

Appropriate Signs installed
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