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I. Foreword

PBC Panels, a Blachotrapez Group brand, specialises in the design and manufacture of safe
and lightweight photovoltaic panels.

PBC Panels revolutionises the approach to installing photovoltaic systems, ensuring safety and no
structural disruption. Not only does the roof remain beautiful, but it also becomes a source of clean
and safe energy. The dedicated mounting bracket for installing most roof panels, including all from
Blachotrapez, is non-invasive and leaves no trace after installation. The panels are lightweight, which
reduces the load on the roof and makes them easier to install.

A universal PBC Panels mounting bracket is also available. Using it prevents permanent disruption
to the roofing material, unlike competitive panel installations. During installation, only plastic deforma-
tion occurs at the mounting point. The installation involves pressing the bracket onto the seam
without the need for drilling. Thanks to the hydrophobic properties introduced, the panel is less
susceptible to dirt and helps snow build-up to slide off easily.

Il. Legal information
Photovoltaic panels by PBC Panels comply with the requirements of the harmonised standard
ENIEC 61730, which refers to other standards including EN IEC 61215.

Failure to follow these instructions may result in death or personal injury or property damage.

The mechanical and electrical installation of PBC Panels must be carried out in accordance with
applicable standards, technical and building regulations, including electrical law and requirements
for electrical connections.

The PV module mounting system components offered by Blachotrapez sp. z 0.0. form a compatible
whole that allows for the reliable installation of PBC Panels on most standing seam imitation roofing.

Both the photovoltaic panels by PBC Panels and the mounting system require regular servicing. It is
recommended that maintenance work is carried out by professionals in this field.

[ll.  Safety information

PBC Panels are classified as class Il protection against electric shock. They are intended for systems
where general user access and contact with insulated live parts is anticipated.

Before installation, carefully read the Technical Data Sheet of the relevant Product, these
Instructions and follow the installation procedures and the guidelines of the Occupational Safety and
Health Administration (OSHA).

These Instructions provide information on installation, but they do not guarantee the quality of thework
performed by the installer. All electrical work should be carried out by a qualified electrician or an employee
specifically designated by the Manufacturer.
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Do not install or operate the modules in unsafe conditions, e.g. during rain or snowfall and in gusts
of strong wind, for safety reasons. It is recommended that personal protective measures be taken
when carrying out work on the roof. These measures include, but are not limited to, fall protection
equipment and personal protective equipment. To avoid shock, use insulating gloves and insulating
boots, among other things.

IV. Operational safety

Upon delivery, it is recommended to check the outermost panels (for possible
mechanical damage caused during transport or unloading of the panels)
and the quantity delivered against the order in the presence of the driver.

Store the photovoltaic module(s] in the original packaging until
assembly/installation to reduce the risk of damage.

Stacking pallets is permitted. To do so, place a wooden block on the board
securing the pallet.

Do not store the panels on uneven / rocky ground.
Do not place heavy objects on the modules.

Do not stand or walk on the modules and brackets both before and after
installation on the roof slope.

It is forbidden to tamper with the module structure or to remove any module
markings which enable identification of the product (e.g. rating plate, serial
number label].

Do not allow foreign bodies to come into contact with the module surface
(front and rear), which may result in damage/scratches to the Product.

Do not repair defective modules yourself.

Avoid contact with the cable connections when the modules are exposed to light.

Use insulated tools and gloves when attaching the wiring to eliminate the
risk of shock or burns.

Installation operations must be carried out in dry conditions, using dry tools.

It is forbidden to install modules in areas near which there are exposed
flammable gases.
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V. General information

Q Waste disposal

Blachotrapez Sp. z 0.0. is registered in the national waste electrical equipment register as a producer.
The recycling and disposal of PV modules are regulated by the European authorities in accordance
with the EU Directive 2012/19/EU on Waste Electrical and Electronic Equipment (WEEE).

Operating conditions

It is recommended to install the modules by PBC Panels modules in locations where the average
monthly ambient temperature is between -40°C and 40°C. However, the modules can operate
in extreme temperature conditions from -40°C to 85°C.

Packaging

PBC Panels modules are packed in pallet boxes. Materials used to properly secure the modules
include spacers, a membrane, stretch film, and adhesive tape.Wooden pallet boxes and other packaging
elements protect goods during transport. The packaging method may vary depending on the country
of distribution due to the specifics of the local market.

Module identification
PBC Panels modules have 2 labels.

The first is a rating plate containing information on the product type, CE marking, safety class,
technical parameters (under standard test conditions) and more.

Each module also has a label with a unique serial number.

VI. Electrical system

Detailed information on the electrical and temperature characteristics can be found in the Technical
Data Sheet that complements these Instructions.

Module class

The PBC Panels modules are classified as Class Il protection against electric shock (IEC 61730:2016)
meaning that they are intended for systems where general user access and contact with insulated
live parts is anticipated.

All conductive parts that are separated from hazardous live parts only by basic insulation or by con
structional design measures providing comparable protection shall be separated by supplementary
insulation from accessible surfaces. All conductive parts that are not separated from hazardous live
parts by at least basic insulation shall be considered as hazardous live parts.
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Electrical documentation

Photovoltaic modules are tested under specific conditions:

Radiant intensity: 1000 W/m2.
Temperature: 25°C.
Air mass (AM]: 1,5.

Under these conditions, values such as short-circuit current (I_J, open circuit voltage (V_)
and maximum power (P__ ] are measured.

Measurement error margin:

Values measured under standard test conditions (STC) have a measurement uncertainty of +3%.

Safety factor:

Under real-world conditions, such as intense sunlight and low temperatures, the modules may
generate higher current and/or voltage than specified in the STC.

Therefore, a safety factor of 1.25 should be applied when designing the system. This means that when
determining cable capacities, the size of protections, the size of controls and other system
components, theV_and I_ values should be multiplied by 1.25 to ensure an adequate safety margin.

Module connection rules:

Modules with different electrical parameters should not be directly connected in series. This may lead to
uneven load, reduced performance or even damage to the modules. Modules may not be connected
together in such a way that they generate a voltage higher than the permissible system voltage. The maxi-
mum number of modules connected in series depends on the system configuration and the parameters
of the inverter used.

Maximum system voltage:

Photovoltaic modules have a specific maximum system voltage that cannot be exceeded. In the case
of PBC Panels modules, this is 1000V DC.

Open circuit voltage correction factor (CV_] calculation:

The CV__factor makes it possible to predict the increase in open circuit voltage (V_] of modules
at lower temperatures. It is calculated according to the formula:

Cv =1 -BVOCX[25-T]
where:
BV, is the temperature coefficient for V__(in %/K], available in the module specifications.
T is the lowest ambient temperature expected at the installation site.
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Calculation of the maximum number of modules in series:

When calculating the maximum number of modules that can be connected in series, it is necessary
to consider the maximum system voltage and the Voc at the lowest expected temperature.

The formula for calculating V__under such conditions is:

\/ =:\/OC)((:\/OC

occor

* Thevalue of V__atthe lowest temperature must not exceed the maximum system voltage.
e The maximum number of modules in series can then be calculated by dividing the maximum
system voltage by V__at the lowest expected temperature.

Overcurrent protection:

If the reverse current (in the case of a parallel configuration) can exceed the maximum module fuse
current, overcurrent protection must be used. If two or more strings of modules are connected in
parallel, each string should have a separate overcurrent protection. The maximum fuse rating for one
module string is indicated on the product label and in its Technical Data Sheet. This value
corresponds to the maximum reverse current the module can take. When one string of modules is
shaded, the other parallel strings load the shaded string, forming a current circuit. Based on this
value and local electrical regulations and standards, ensure that the parallel module strings are
protected by a suitable fuse.

Cables and wiring

Junction box:

Junction boxes are designed to allow easy serial connection of photovoltaic modules. Each module
has two single-core cables — one positive and one negative.

Degree of connector protection:

The connectors are IP67 rated, which means that they are resistant to dust and immersion in water
up to a certain depth. This ensures the durability and safety of the connections.

Serial connection of modules:

The connectors at the end of the module wires allow easy connection to a neighbouring module.
Simply push the positive connector of one module firmly into the negative connector of the other
module until it is fully seated. The connectors have a latch mechanism. If connected correctly, the
plug will lock into place.
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Electrical diagram:
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Attention! The cable layout must comply with local laws and regulations.

Recommended wiring and cable cross-section:

The cables used to connect the modules should have a cross-section suitable for the maximum
short-circuit current. The minimum cable cross-section is 4 mm?2.

It is recommended to use cables that are resistant to sunlight and approved for use in DC
photovoltaic systems.
Protection of cables against damage:

Cables should be fixed to the module mounting structure to avoid mechanical damage to the insulation.
Cable clamps mounted on the back of the module or other suitable methods can be used for fixing..

It is recommended to use sunlight-resistant cable ties or clips specifically designed for photo
voltaic systems.
Protection of cables against sunlight and water:

Although the cables are sunlight-resistant and waterproof, direct exposure to sunlight and immersion
in water should be avoided where possible. This helps to extend the life of the cables and keep the
system safe.
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Connectors

Cleanliness and dryness:

Connectors should be kept clean and dry. Make sure there is no moisture, dirt or other contaminants
on the connectors before connecting them.

Avoiding unsuitable conditions:

Do not connect connectors in humid, dirty conditions or in other situations that may compromise
their integrity. Unsuitable conditions can lead to failure or dangerous arcing.

Waterproof connectors:

Connectors are only waterproof if they are correctly connected and fully seated. If the connector is not
connected positively and negatively, water ingress can occur, which is a safety risk.

Protection against moisture and dust:

After installing the modules, take appropriate steps to prevent moisture and dust from entering the con-
nectors. Avoid directly exposing the connectors to sunlight and immersing them in water. When installing
modules within 500 m of a coastline, protect all plugs with covers until the plugs are connected.
Caution when handling connectors:

Avoid dropping connectors on the ground or roof, as this can cause damage or unsealing. Ensure that
all connectors are fully locked and well fixed.

Electrical safety:

Improper connection of connectors can lead to arcing and electric shock. Ensure that all electrical
connections are reliable.

Make sure that the system is de-energised before connecting or disconnecting connectors.
Bypass diodes
The junction boxes used in PBC Panels photovoltaic modules have integrated bypass diodes. In the

event of partial shading, the diodes bypass the current generated by the unshaded cells, thus reducing
module heating and efficiency losses. The bypass diodes are not overcurrent protection.

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

Before starting work, it is important to thoroughly familiarise yourself with the applicable regulations
and standards regarding earthing. These standards may vary from country to country, so it is important
to comply with local regulations.

Earthing pins on PBC Panels modules:

The modules are equipped with special earthing pins to enable a safe connection of the earth wire.
Installers should use these pins to make earthing connections. Do not drill additional holes in the
module for earthing purposes. Drilling holes may damage the module and invalidate the warranty.
Blachotrapez expressly states that it is not responsible for damage resulting from drilling additional
holes in the PBC Panels module. The screws on the earthing pins must be tightened using a torque
spanner with a momentum of 1 Nm.

Selecting the material of the earth wire:

The earth wire or earth cable may be made of copper, copper alloy or any other material approved
by the relevant national standards as an electrical conductor. The choice of material must comply
with the regulations and guarantee adequate conductivity.

Protection against moisture and dust:

After installing the modules, take appropriate steps to prevent moisture and dust from entering the con-
nectors. Avoid directly exposing the connectors to sunlight and immersing them in water. When installing
modules within 500 m of a coastline, protect all plugs with covers until the plugs are connected.

Connection to the earth electrode:

The earth wire should be connected to the earthing system via a suitable earth electrode. This electrode
is usually buried in the ground or connected to the building structure to ensure safe earthing. It is impor-
tant that the connection to the electrode is solid and durable to ensure effective earthing of the photo-
voltaic system.

Recommendations for the installation of earthing:

The earthing installation should be carried out by a qualified professional who is familiar with local
regulations and standards for electrical systems. After installation, all earthing connections should be
carefully checked to ensure that they are safe and meet safety requirements.

Under normal conditions, it is likely that the photovoltaic module will be subjected to conditions that will
'I 25 result in higher current and/or higher voltage than the values given in the standard test conditions.
’ Itis therefore recommended that the |, and V. values used to label a PV module are multiplied by a factor

fuctur of 1.25 when determining the voltage ratings of the components, the current ratings

of the cables and the size of the controls (e.g. inverter] connected to the PV output.
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Fire safety statement:

PV modules have a class E fire resistance (according to IEC 61730-2 and EN 13501-1:2019). Roof struc-
tures and systems can affect the fire safety of a building; improper installation may posea risk in the
event of a fire. Use safety components such as fuses and disconnectors in accordance with local
requirements. Do not use PV modules near equipment or areas where flammable gases or vapours
may be generated.

>

Statement - maximum altitude:

The maximum absolute altitude for the installation of modules is 2,000 m. The minimum distance from the
seashore is 50 m.

The PBC Panels module has not been designed and tested for use with systems that concentrate and
focus sunlight. Concentrated light should not be directed at any of its parts including the front of the
module as well as the back of the module.

>[>

Documentation on installation
Statement - installation equipment:

The installation equipmentin the form of four brackets from the PBC Panels bracket group arranged on the
module as indicated on the module and in these Instructions are the minimum measures for securing
the PV modules by PBC Panels during installation on the roof slope for roofing with standing seam
joints. These measures have been verified by laboratory tests carried out in accordance with point 10.23 MST
34 of IEC 61730-2:2018.

>

Set components:
e PBC Panels modules,
e complete bracket:

Méx20, M6x16 DIN 912
screw

End cap Middle cap Overlay Bracketbody ' CC Protective
cover
A - for the non-intrusi-
ve bracket (model:

= :
G

bracket (model: PBC
UWT, PBC UWL)

The set components shown are for reference only (depending on the model of the component from the PBC Panels group, its shape
may vary slightly, but this does not affect the mounting method).

Attention! In the case of a non-invasive bracket, the bracket body assembly must be checked prior
to mounting, in accordance with the table below:

Bracket model Correctly assembled body Incorrectly assembled body

O

PBC TRT, PBC TRL
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Bracket model Correctly assembled body Incorrectly assembled body

PBC RET, PBC REL

Elements needed for installation:

e earthing cables @4, 30 cm e seam insulation (e.g. PBC protective cover
earthing cables @4, 75 cm or another weather-resistant cover)
e 10x6 KU/LE KO lugs e electrical connectors for photovoltaic module

interconnection

VII. Installation conditions - mechanical installation

The installation design must take into account the manufacturer’'s recommendations:

e The distance of the PV system from the edge of the roof (ridge, gutter] should be approximately
30 cm, and if there is a snow barrier, the installation should start at least 30 cm from it (the bodies
in the bottom row should be placed at least 52.5 cm from the edge of the roof or snow barrier].

1 Wy r Ty v i 8 nﬂ
(L L LE]
&1 L& 5[]
L L === [ g
) (31 1 |
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Installation equipment:

e Torque wrench e Chalk line
e 7 mm combination spanner e Personal protective equipment in accordance
e CVR 5 mm Allen key with Section lll - Safety information

e Eyelet crimping tool

Installation steps

The following installation steps apply to the mounting brackets from the PBC Panels bracket group
(depending on the model, brackets may vary slightly).

1. Preparing the PV modules for installation:

a. Remove the modules from the pallet box and remove the barcode label from the side edge
of the module.

b. Inorderto earth the individual modules to each other, place the earth wire on the M4 screw
located on the underside of the PV module and tighten the wire eyelet with a nutand a 7 mm
combination spanner.

> Detail A:
FinaL fixing of the earth wire
- "_/'/
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For the first PV module, an earthing cable must be routed from the switchboard (inverter], then
the respective modules should be connected using an @4 earthing cable with a cable lug (details
provided in Section 5).

2. Mount the bracket bodies in rows from bottom to top.

3. Start work by marking the level of the mounting line of the lower brackets. You can use, for
example, a chalk line to mark the level precisely.

4. Place the brackets on the standing seam at the predetermined points and follow the instructions
according to the diagram below.

Caution! Do not walk on the mounted bracket bodies!

A - for the non-intrusive bracket B = for ihe universall brackat
PBC ULT, PBC ULL)

Note: the body should be installed parallel to the seam

) of the roof panel so that the top surface of the seam fits

Tighten the centre bolt of the body against the top, inner wall of the body. The side bolt should
to a torque of 3.5Nm be positioned on the correct side of the seam

according to the above figure.

Once the body has been installed, the safety Tighten the side bolt to a torque of 1T4Nm.
0-ring must be removed Note: the bodies should be installed so that the side thrust
bolts are on the same side for the entire installation

5. The installation of the panels should start from the left or right side of the roof slope, depending
on the power supply location. In order to facilitate the installation, the PV modules feature “indicators”
to show where the brackets should be mounted.
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Bracket mounting
points

Bracket mounting
points

PV panels must be installed in accordance with the example electrical diagram (Section VI - Elec-
trical system).

Each PV panel must be connected to the next using the connector that is factory-installed on the panel.
Horizontal earthing between consecutive modules is ensured via the mounting brackets. Vertical earthing
connections must be made using earthing cables. The fitter must always ensure that the earthing
connections are made in accordance with applicable regulations and standards. In order to keep the
aesthetics of the roof, it is recommended to use a black-coloured wire. Care should be taken to carefully
suspend all wires under the PV panels.

6. A single overlay with an O-ring must be mounted on the outermost bodies (depending on the installa-
tion direction, the overlay must be mounted on the left or right side of the panel).

A - for the non-intrusive bracket
(model: PBC TRT, PBC TRL, PBC RET, PBC REL,
PBC ULT, PBC ULL)

B - for the universal bracket
(model: PBC UWT, PBC UWL]
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lly during the installation of the panels.

All overlays should be placed systematica

7.

bracket

L
PBC UWT, PBC UWL]

[E

B - for the universa

(mode

A - for the non-intrusive bracket
PBC ULT, PBC ULL)

(model: PBC TRT, PBC TRL, PBC RET, PBC REL,

by tightening two Méx16 screws (M6x20 in the case of the universal PBC UWT or PBC UWL bracket]

8. Once the covers have been installed and the panel placed inside them, the cap must be mounted
to a torque of 3.5 Nm.
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9. Inorder to insulate the cables passing through the seam and to secure them from possible
abrasion during operation, it is important to place an insulating element on the seam. The insulation
can be made from weather-resistant material, e.g. by using a PBC protective cover. The cables should
be routed over the body (as shown in the drawing) to reduce their visibility.

Cable routing through the seam

i Insulating element on the seam

/,/— T ™ ~._
N

,/ | ‘\

6. 0. 0. 0. 0. 0_.0.0
OOOOOOOOOOOOOOOOOOO

10. Furtherinstallation should be carried out according to the electrical diagram, based on the steps
outlined in point 5-9.

VIll. Cleaning and maintenance

Blachotrapez recommends systematic maintenance - at least once a year for the PBC Panels
photovoltaic modules and at least once every 6 months for the mounting system.
Maintenance work should be carried out by professionals in this field.

In an effort to keep the PV modules and mounting system components in the best possible condition,
the PV system should be systematically cleaned and maintained throughout the warranty period.
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Contaminants accumulated on the module surface, such as dust, industrial wastewater and bird
droppings, reduce the module’s efficiency and can have similar effects to shading.

Small amounts of dust may affect the intensity and evenness of the solar radiation received, but the
decrease in energy production will usually not be significant.

The frequency of cleaning and maintenance of the system should depend on the rate at which it becomes
dirty, the type of deposits and the environment in which it is operated.

It is recommended to use a soft cloth or sponge wetted with clean water without acidic or alkaline
detergents to wipe the surfaces.

Caution! Do not use tools with a rough surface for cleaning.

It is recommended to clean the modules in the morning or in the evening at low light levels to avoid
electric shocks or burns.

Visual inspection
During inspections, the presence of defects should be verified, in particular:

e delamination on the module surface

e loosening of mounting screws in the brackets

e poor condition of wiring

e obstruction of the ventilation gap under the modules

o defects caused by operation (verification of tightness of connectors, corrosion, condition of earthing,
damage caused by rodents, signs of climatic ageing).

IX. Disclaimer

Blachotrapez shall not be liable for any consequences resulting from the installation, operation,
use and maintenance of the photovoltaic products in accordance with these instructions, as these
are beyond the company's control. Accordingly, Blachotrapez disclaims any liability for any damage,
loss, or costs associated with these actions. Furthermore, Blachotrapez shall not be responsible
for any infringement of patents or other rights of third parties resulting from the operation of the
photovoltaic products and does not grant patent licenses or other intellectual property rights.
The information contained in the Instructions is based on the knowledge and experience of Blachotrapez
and is deemed reliable, but shall not constitute a guarantee or warranty. Blachotrapez reserves
the right to change the Instructions, PV products, specifications, or information sheets without notice.
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