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KENO SP. Z 0.0. based on the provisions of General Terms of Sales section 8 gives the
possibility of mediation in the processes of guarantee claims for its Contractors. The
reasonableness of the request and the final decision is issued by the manufacturer of
the respective module based on the provisions contained in the guarantee document..

I. PURPOSE AND USE

This document is intended to provide all our contractors with a clear, step-by-step guide to
the claims process. These instructions apply only to defects in photovoltaic modules that are installed in
accordance with the installation and operating instructions and are therefore covered by
the manufacturer's guarantee.

Il. GENERAL INFORMATION

For a smooth claim process, you must submit the necessary data outlined in this instruction.
Guidelines have been established by manufacturers. The claim will be denied if the claimant refuses to provide
the required documents, measurements, photographs and other information that
the guarantor may require

The remainder of this instruction will provide basic information on documenting the problematic

side of a PV module and a breakdown of the common defect criteria. As a first step, the installer
should inspect according to the basic information immediately after finding the defect.

Completed applications should be sent to:

claims@keno-energy.com

In the subject line of your message, please include the product index and the number of one of
your proofs of purchase (invoice or external release document).

Then, in consultation with the guarantee provider, KENO will decide whether to replace, repair or
refund the module.

The time period for processing and fulfilling the claim depends on the content of individual guarantee docu-
ments. Manufacturers reserve the right to request additional information, documents

or measurements. This is tantamount to extending the claim process by the time the necessary
supplemental materials are delivered.
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lll. PHOTOVOLTAIC MODULE - BASIC INFORMATION

a. Location of serial numbers and nameplate

FULL FRONT VIEW OF THE MODULE FULL REAR VIEW OF THE MODULE

MODULE TYPE : A-HCM330/120
WARNING ~ ELECTRICAL HAZARD
CE The " gener
e
»

ELECTRICAL RATINGS
2 STC. 1000W/m2, AM 1.5,

SERIAL NUMBER UNDER GLASS NAMEPLATE SERIAL NUMBER SERIAL NUMBER BACK OF MODULE
FRONT OF MODULE BACK OF MODULE
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b. Indication on the shipment data sheet

The Shipment Data Sheet is an attachment attached to the shorter side of the original unpacked
modular pallet that left the factory.

The sample sheet includes:
1. Pallet number

2. Module type
3. Serial numbers
4. Module dimension
5. Color indications
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Size: 1933x1105%1242mm
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IV. CRITERION OF FAULTS

1. MISLABELING

Problem characteristics:

The delivered module has labels inconsistent with the manufacturer's assurance. The inconsistency
mainly relates to errors in the nameplate and serial numbers and the partial or complete absence of these

labels.

rys..1 Missing namplate

Hissing na meblaié

\
rys. 2 Duplicated and wrongly stuck serial number

[T

8620202079176

In the event that the presented defect is discovered, the following documentation and information
must be provided for each PV module that may be affected for assistance:
1) Photo of the back and front of the module;
2) For modules in manufacturer's packaging from full pallet orders, photo of shipment data
sheet;
3) Accurate photographs of the inconsistencies present;
4) A video showing the differences in serial numbers on a single module.
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2. HOT SPOT

Problem characteristics:

A hot spot is an area of a module that tends to have a much higher temperature than the rest of the
module. There are several reasons for the formation of a hot spot. The following should be distinguished:

e Module surface cracking;

e Pressure on PV modules by washers;;

e Partial shading (a reverse current begins to flow in a module cell that remains shaded;

¢ Improper handling of the module;

e Over-tightening of components (lack of proper tools and failure to follow manufacturer's
recommendations).

Overheating of the module in the aforementioned hot spots may reach up to 250°C which may cause loss of
module performance, shortening of its correct operation time.

fig.1 Hot spot visible during thermal imaging fig.2 Spot burns visible

If the presented defect in the photovoltaic module is detected, the following information
must be provided immediately for assistance:
1) Image taken by a thermal imaging camera with visible temperature data;
2) Photos of the front of the module and its back with the nameplate;
3) The serial number of the claimed module;
4) Pictures of the installation environment;
5) Accurate photographs of the inconsistencies present.
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3. STAINS AND DIRT

Problem characteristics:

Another disadvantage readily apparent is dirt on/under the surface of the photovoltaic panel.
They can come from manufacturing processes. Visible defects on the surface of the module presents a
problem for contractors. Stains on the surface/frame should be properly documented to
initiate the claim process (stains occurring during and after installation are not claimable).

fig.1 Smeared silicone fig.3 Defect under glass

rys.4 Delaminacja folii EVA fig.5 Silicone residues from the production process

In the event of a defect in PV modules, please provide the following documentation and
information for each PV module that may be affected for assistance.

1) Picture of the nameplate and serial number of the module;

2) Full view of the problematic side of the module;

3) The problem area of the viewing angle that will highlight the defect.
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4. CRACKED GLASS

Problem characteristics:

Damage to the glass surface is a serious failure that is the first step to corrosion of the cells
and electrical circuits. The undesirable consequence is a decrease in productivity and a potential
hazard. Damage to the glass surface occurs during transport, but also during and after installation.
An installed module with an identified defect must be disconnected immediately.

fig.1 Spontaneous cracking - point in a “butterfly” shape fig.2 cracking caused by an external factor

If the depicted defect in the photovoltaic module is detected, high-resolution photographs
should be taken for assistance:

1) The nameplate and serial number of the module;

2) Full view of the problematic side of the module;

3) Points according to the scheme below;

4) The back and front of the entire module;

5) For modules in manufacturer's packaging from full pallet orders, photo of shipment data
sheet.

Scheme - to take 6 pictures according to the indicated division into areas

[Divided into 6
|photographic areas
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6. BYPASS DIODE FAILURE

Problem characteristics:

Failure of the bypass diode is associated with a significant drop in module performance (minimum 1/3
drop in performance). With the irregularities noticed in the operation of the installation,
it can be speculated that the bypass diodes have been damaged. When diagnosing possible
sources of abnormalities, however, other factors affecting plant performance must also be ruled
out. If optimizers are used, the first step is to check their condition and rule out their failure.

Sample photos:

rys.1 Zrzut ekranu z aplikacji monitorujacej Solar Edge

fig.2 Example of measurement

1012021 - 11012022

Wykres 4

fig.4 Thermal imaging camera

fig.1 Screenshot from the Solar Edge monitoring application visible power reduction by 1/3
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fig. 5 Installation environment - ground structure

fig. 6 Installation environment - pitched roof

If a defect is detected in the PV modules, please provide the following documentation and
information for each PV module that may be affected:
1) A snapshot from the monitoring application with a detailed indication of the faulty module and its
operating characteristics;
2) Pictures of the installation environment indicating the faulty module;
3) Voc measurements and photo documentation from performance;
4) Photo of the defective module taken with a thermal imaging camera (with visible temperature);
5) Photo of the back and front of the entire module;
6) Photo of nameplate and serial number;
7) Full access to the monitoring of the installation within which the defective panel works.

WWW.B2B.KENO-ENERGY.COM

WWW.KENO-ENERGY.COM



6. MECHANICAL DEFECTS

Problem characteristics:

Originally packed pallets may occasionally contain modules with manufacturing defects.
They take a variety of forms, such as: a broken or crooked bus bar, stains under the glass coating,
a foreign body in the cell, air bubbles trapped under the glass or laminate, etc. While these are
often flaws that are barely visible and seemingly trivial, they have the potential to have a significant
impact on module performance and safety. Therefore, any such defects should be reported immediately and
you should refrain from installing the modules until the manufacturer has issued a decision.

fig.1 Foreign body - glass side fig. 2 Foreign body - laminate side fig.3 Damaged bus bar

1

B

-

fig.4 Damaged cell fig.5 Air bubble under glass

fig.6 No silicone or glue connecting the
frame to the inner parts

In the event of discover a defect in PV modules, please provide the following do-documentation and in-
formation for each PV module that may be affected in order to assist you:

1) Picture of the nameplate and serial number;

2) Photos with full view of the front and back side of the module;

3) If ordering modules in factory cartons, photos of panel loading list;

4) Close-up photos of the flaws from different perspectives.

7. EFEKT LRF
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Problem characteristics:

LRF (light redirecting film), is a film that increases the output of photovoltaic modules used
by some manufacturers. Its principle of operation is to direct the sun's rays reflected from the module's surface
onto adjacent cells, which significantly increases the overall efficiency. However, the
reflection angle will not be uniform over the entire surface of the module, resulting in non-uniform
reflection patterns that can be seen from a distance.

fig.1 LRF effect on a sunny day fig. 2 LRF effect close-up

The LRF effect does not qualify as a quality defect unless it has a direct negative impact on module production.
If this is suspected, a measurement should be taken to prove that the LRF is the
cause of the power drop.

In the event of discover a defect in PV modules, please provide the following do-documentation and
information for each PV module that may be affected in order to assist you:
1) photo showing the LRF effect;
2) measurements showing a decrease in module performance;
3) photo of nameplate and serial number;
4) photo with full view of the front and back of the module.
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8. COLOR DIFFERENCES

Problem characteristics:

Color variations in photovoltaic cells are due to the manufacturing processes used and the
availability of raw material. Getting the same perfect color in a photovoltaic module is impossible.
Manufacturers, keeping in mind the market expectations, categorize cell colors according to the
occurrence of shade of a particular batch of modules. To maintain aesthetics and visual feel, manufacturers
ensure that cells of the same color grade are used in a single module.

Several factors contribute to the visual feel of a completed photovoltaic module installation:
e the angle of refraction of the incident light;
e cloudiness;
e silicon cell used;
e the natural degradation process of module components.

Manufacturers try to ensure that modules from the same pallet and pallets from the same
container are of the same color grade.

Differences in color between modules in no way adversely affect the module's operation and performance
and do not qualify as a product defect.

Examples of differences excluded from guarantee by manufacturers:

fig. 1 Mixed modules from 3 pallets with fia.2 Differences due to refractive effect of liaht
different color categories

fig. 3 Photos taken on a cloudy day. Visual differences due to dirt and
moisture.
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Product: JKMA55M-60HLA-V Solar
3 /Pallef 0
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Size: 1933x1105x1242mm E2210913115
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fia. 7 LONGi designation sheet

fiq.6 JINKO designation sheet

If there are significant abnormal differences between modules of the same pallet, follow the

steps below:

1) Prepare a list with the serial numbers of all installed modules;
2) Taking high-resolution images (on a sunny day with no cloud cover):
e Full view of the roof - 3 photos taken from the front and left and right side of the installation
(example fig.5, photos can also be taken from the ground at a distance of at

least 10 meters);
¢ Nameplates and serial numbers of adjacent modules showing significant differences;

3) Video recording (if possible).
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9. SILICONE LEAKAGE

Problem characteristics:

Leaking silicone is a rare defect due to quality maintenance issues in the manufacturing
process. Manufacturers make every effort to ensure that any irregularities are detected and
corrected promptly. Keep in mind that misconduct may occur.

If a silicone leak is detected, please provide the following high-resolution images for each PV
module that may be affected for assistance:
1) Spot photo of the spill site;
2) Picture of the nameplate and serial number
3) Picture the back and front of the entire module.
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