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Forewords

Notes

Thank you for purchasing IN-Power Electric’s Power Conversion System (hereinafter
referred to as “inverter”) products!

This manual introduces the appearance, main features and working principle of the
inverter, and provides installation instructions, electrical connection instructions, use
and operation instructions, maintenance management, transportation and storage, etc.

Please keep all attached information properly for future reference after reading.

The rendering image/diagram in this manual are for illustration only. Please refer to the
physical objects received for specific products.

Applicable model

◆ INPPCS-125/0.4-W-14-A2-OS / INPPCS-100/0.4-W-14-A2-OS

Product standard

◆ IEC 62477

◆ IEC 61000

◆ IEC62109

◆ AS/NZS 4777.2



4

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

Table of Contents

目录

1.1 Symbolic description.................................................................................................................................6

1.2 Safety precautions.....................................................................................................................................8

1.3 Requirements for operators.....................................................................................................................11

2.1 Product principle.....................................................................................................................................13

2.2 Technical features...................................................................................................................................13

2.3 Model description................................................................................................................................... 14

2.4 Product type............................................................................................................................................14

2.5 Grid-connected operating conditions......................................................................................................14

2.6 Layout of main parts...............................................................................................................................15

2.7 Operation status...................................................................................................................................... 16

2.7.1 Standby status............................................................................................................................. 16

2.7.2 Grid-connected operating status..................................................................................................16

2.7.3 Grid-disconnected operation status.............................................................................................17

2.7.4 Fault status.................................................................................................................................. 17

2.8 Battery configuration..............................................................................................................................17

2.9 Functional protection..............................................................................................................................17

2.10 Storage.................................................................................................................................................. 18

2.11 Temperature derating logic...................................................................................................................19

3.1 Requirements for installation conditions................................................................................................20

i) The ambient temperature is -30℃-+60℃;.......................................................................................20

3.2 Preparation of installation tools..............................................................................................................22

a) Torque wrench; M8 (torque 120 ± 1.5 kgf/cm)............................................................................... 23

b) Screwdriver;.....................................................................................................................................23

c) Wire stripper;................................................................................................................................... 23

d) Terminal pressing machine;.............................................................................................................23

e) Megohmmeter and multimeter.........................................................................................................23

3.3 Mechanical installation...........................................................................................................................23

3.4 Electrical installation.............................................................................................................................. 24

1) Battery assembly..............................................................................................................................24

3) Cable requirements..........................................................................................................................25

3.5 Communication mode.............................................................................................................................28



5

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

3.6 Installation inspection.............................................................................................................................28

3.7 Terminal definition................................................................................................................................. 29

4. Start-up and Shutdown Process........................................................................................................31

4.1 Relevant requirements...........................................................................................................31

4.2 Check.....................................................................................................................................31

4.3 Start-up steps.........................................................................................................................31

4.4 Shutdown steps Normal shutdown steps:..............................................................................32

4.5 Emergency Shutdown Procedure....................................................................................... 32

5. Transportation..................................................................................................................................33

6. Maintenance and Repair...................................................................................................................33

7. Routine Maintenance....................................................................................................................... 34

7.1 Regular maintenance.............................................................................................................34

7.2 Waste disposal.......................................................................................................................34

8. Technical Parameter.........................................................................................................................35

9. Firmware..........................................................................................................................................37

9.1 Firmware version location.....................................................................................................37

9.2 Login account selection.........................................................................................................37

9.3 Load configuration................................................................................................................39

9.4 Upgrade Firmware.................................................................................................................40

10. Quality Assurance..........................................................................................................................41



6

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

1. Safety Instructions

1.1 Symbolic description

Table 1-1 Symbols, Terms and Names Used

Danger!
Hazard at high risk level, which will lead to death or serious injury
if it is not avoided.
Follow the manual requirements to prevent serious accidents and
fatal injuries.

Warning!
Hazard at medium risk level, which will likely lead to death or
serious injury if it is not avoided.
Only qualified professionals can carry out installation and
maintenance.

Caution
Surface temperature exceeding 60 ℃ during operation, beware of
burns!

The device equipped with capacitance, please perform
maintenance operations on the device after it has been
completely shut down for 10 minutes.

PE grounding
This is the protective grounding (PE) terminal, which shall be
firmly grounded during installation to ensure personnel safety.

Comply with CE certification mark

Read the instructions before performing any operation on the
inverter.

PCS shall not be treated as domestic garbage.

Warning:
Noise may be generated during the operation of this equipment.
Prolonged exposure to a serious noise environment may cause
damage to hearing. Please take appropriate protection during the
operation of the equipment, such as wearing earplugs and
earmuffs.

regulatory compliance mark



7

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

1.2 Safety precautions

Before installing and debugging the device, be sure to read these precautions and
other safety precautions to be observed when operating and maintaining the inverter.
For specific safety instructions in use and maintenance, please refer to the safety
instructions in corresponding chapters.

Before operation, please carefully read the notes and precautions in this part to avoid accidents.

“Dangers”, “warnings” and “precautions” in the manual do not represent all safety precautions to
be observed, but only serve as a supplement to safety precautions in various operations.

Notes

IN-Power Electric is not liable for any violation of general safe operation requirements or safety standards for the
design, production and use of equipment.

Instructions for safe use

Danger

Do not touch any terminals or conductors connected to the Power grid circuit, otherwise it may lead
to fatal danger!

Danger

There are no user-operated parts inside the equipment, so please do not open the device shell
without authorization, otherwise there will be the danger of electric shock, and the resulting
equipment failure is not covered by the warranty.

Danger

After disconnecting the input and output of the inverter, the energy remaining in the energy storage
capacitor of the inverter may still cause electric shock. Ensure that all Power supplies are turned
off for 30 minutes before maintenance can be carried out.

Warning

Do not put your fingers or tools into the running fan, so as not to endanger personal safety or
damage equipment.

Note
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Warning

The surface temperature of the invertermay reach 75℃. Please avoid contact with its surface when it
is working, otherwise it may cause scalding.

Do not allow liquid or other foreign objects to enter the device, otherwise it may cause damage to
the device.

Warning

In case of fire, please use dry powder fire extinguisher. If you use liquid fire extinguisher, you
will be in danger of electric shock.

Energy storage battery protection

There is a fatal high voltage between the positive and negative electrodes of the
energy storage battery pack, which may lead to electric shock danger and even
endanger life safety.

Danger

During equipment maintenance, ensure that the connection between the inverter and the energy
storage battery pack is completely disconnected, and set a warning sign at the disconnection to
ensure that it will not be accidentally reconnected.

Electrostatic protection

Electrostatic electricity generated by human body may cause damage to sensitive devices on
printed boards. Before touching sensitive components, wear an anti-static bracelet and ground the
other end of the bracelet well.

Grounding requirements

Warning

High leakage danger! Before electrical connection, grounding must be ensured. The grounding
terminal must be connected to the earth. Otherwise, there may be electric shock danger when
touching the device.

Note

Note
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⚫ When installing equipment, it must be grounded first; and when dismantling the
equipment, the ground wire must be dismantled finally;

⚫ It is forbidden to destroy the grounding conductor;

⚫ The equipment shall have permanent grounding protection.

⚫ Before operating the equipment, check the electrical connection of the equipment
to ensure that the equipment is reliably grounded.

Moisture protection

Moisture invasion may cause inverter damage!

In order to ensure the normal use of the inverter, please follow the following
instructions:

⚫ When the air humidity is >95%, please do not open the cover plate of the
inverter;

⚫ Under rainy or humid weather conditions, avoid opening the inverter door
panel for maintenance or overhaul.

⚫ It should not be used directly in the open air in coastal or desert areas with
heavy salty spray and heavy dust

Safety warning sign setting

In order to avoid accidents caused by irrelevant personnel approaching or
misoperating the inverter, please comply with the following relevant specifications
during installation and daily maintenance and overhaul of the inverter.

⚫ Set warning signs at the front and rear switches of the inverter to prevent accidents
caused by wrong closing.

⚫ Set warning signs or safety warning belts in the operation area to avoid personnel
injury or equipment damage caused by irrelevant personnel entering.

Electrical connection

Electrical connection must be carried out in strict accordance with the description and
electrical wiring schematic diagram in this manual.

Note
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Warning

Technical parameters such as battery configuration, Power grid level and frequency must meet the
technical parameters of inverter. Grid-connected operation shall be allowed by the local Power
supply department and professionals shall be invited to carry out relevant operations.

All electrical connections must meet the electrical installation standards of the country/region where

the project is located.

Live line measurement

Dangerous high pressure exists in the equipment, and accidental touch may lead to fatal electric
shock risk. Therefore, during live line measurement, we must well implement protection (such as
wearing insulating gloves).

The measuring equipment must meet the following requirements:

⚫ The measuring range and usable conditions of the measuring equipment shall
meet the field requirements;

⚫ The connection of measuring equipment shall be correct and standardized, so as
not to cause danger such as arc.

1.3 Requirements for operators

The operation and wiring of the inverter shall be performed by qualified personnel to ensure that all
electrical installations comply with electrical installation standards.

Professional and technical personnel shall meet the following requirements:

⚫ After strict training, understand all kinds of safety precautions and master the
correct operation methods;

⚫ Be fully familiar with the composition and working principle of the whole energy
storage system;

⚫ Be familiar with the relevant standards of the country and region where the
project is located.

Note

Note
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1.4 Matters needing attention during maintenance or overhaul

Warning

After the AC and DC sides of the Power Conversion System are disconnected, it is necessary to wait
for at least 60 minutes before maintenance or overhaul.

After the Power Conversion System is shut down, it has been out of operation. When
maintaining or overhauling it, pay attention to the following matters:

⚫ Ensure that the inverter is not accidentally rePowered.

⚫ Measure with multimeter to ensure that the inside of the inverter is completely
electrically neutral.

⚫ Implement necessary grounding connection.

⚫ Use insulating material to cover the parts that may be electrified near the
operating parts.

⚫ In the whole process of maintenance and overhaul, it is necessary to ensure that
the escape route is completely unblocked.

1.5 Other matters needing attention

Warning

All operations on the converter must meet the relevant standards of the country/region where the
project is located.

Warning

When the equipment is electrified, it is strictly forbidden to carry out maintenance or overhaul
operations!

During maintenance or overhaul, at least two personnel must be present. Maintenance operation
can be carried out only after the equipment is completely Powered off and discharged.

In addition, the following protective or emergency measures shall be taken according
to the needs of the site:

⚫ Operators shall take appropriate protective measures as needed, such as wearing
anti-noise earplugs, anti-scalding gloves and insulated shoes.

⚫ Power Conversion Systems are usually installed far away from urban areas, and
corresponding emergency rescue facilities shall be prepared as needed for use
when necessary.

⚫ Adopt all necessary auxiliary measures to ensure the safety of personnel and
equipment.
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2. Product Introduction

The main function of INPPCS series products produced by IN-Power Electric is to
charge and discharge battery components, invert DC into sine wave alternating current
that meets the requirements of Power grid, and transmit it directly to Power grid through
transformer. It can also charge the excess power of the Power grid into the battery, so
it is an important part of the energy storage system.

2.1 Product principle

The INPPCS inverter is the main executive device and core component of the energy
storage system, which can realize the AC/DC conversion between the Power grid and
the batteries and complete the two-way energy flow between them. The charge and
discharge management of battery system, charge and discharge Power control of
battery energy storage system, grid-connection/grid-disconnection operation modes
and mode switching function are realized with advanced control strategies. It has
perfect protection functions, such as island protection, DC overvoltage protection and
AC overvoltage/undervoltage protection, etc., to meet the grid-connection/grid-
disconnection requirements.

INPPCS-125/0.4-W-14-A2-OS / INPPCS-100/0.4-W-14-A2-OS

Figure 2-1 Main Circuit Diagram

2.2 Technical features

● Single-stage structure, with high conversion efficiency

● Support multiple battery types

● Wide DC voltage range

● Support multi-device parallel connections with good scalability

● Support active and reactive Power regulation

● Support RS485/CAN/Ethernet communication
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2.3 Model description

Figure 2-2 Description of Specification and
Model

2.4 Product type

Table 2-1 Product Selection

No. Model Voltage(kV) Capacity(kW) Remarks

1 INPPCS-125/0.4-W-14-A2-OS 0.4 125
Front-facing primary
and secondary panels,
with airflow entering
from the front and
exiting from the

rear

2 INPPCS-100/0.4-W-14-A2-OS 0.4 100

Note: If customers need products with other capacity specifications, they can consult Langfang
IN- Power Electric Co., Ltd.

2.5 Grid-connected operating conditions

Unless otherwise specified, IN-Power Electric INPPCS can operate normally under
the following Power grid conditions:

1) Harmonic voltage of Power grid shall not exceed the requirements of local
national and Power grid standards and regulations;

2) The three-phase voltage imbalance of AC output terminal shall not exceed the
requirements of local national and Power grid standards and regulations;
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3) The allowable deviation of grid voltage shall meet the requirements of local
national and Power grid standards and regulations;

4) The allowable deviation of grid frequency shall meet the requirements of local
national and Power grid standards and regulations.

2.6 Layout of main parts

The main external ports of INPPCS include: Communication interface, IO control
interface, Power input and output interface and so on.

INPPCS-125/0.4-W-14-C1-OS / INPPCS-100/0.4-W-14-C1-OS

Figure 2-3 Outline Diagram of Module
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INPPCS has intelligent design. There are three LED lights showing the running status
of the equipment at the middle and upper ends of the Power Conversion System. The
current working status of INPPCS can be determined by the on/off of LED indicator
lights.

Figure 2-4 Outline Diagram of Indicator Light

No. Indicator Light Notes
1 Yellow LED

indicator
Power indication; it will stay on when DC input is above 60V

2 Red LED

indicator

Alarm indication; it will stay on when there is a fault in the module

3 Green LED
indicator

Operation indication; it will flash during standby/shutdown, and stay
on when the module is running

2.7 Operation status

2.7.1 Standby status

Standby status refers to waiting to receive operation instructions after grid-connected
INPPCS is turned on. When the operation instruction is a charging instruction (Three
operating modes: constant voltage charging, constant current charging and constant
Power charging), that is, it enters the grid- connected charging status. When the
operation instruction is set as the discharge instruction (Two operating modes: the
constant current discharge and the constant Power discharge), that is, it enters the
grid-connected discharge status;

2.7.2 Grid-connected operating status

1) The DC input terminal of INPPCS is connected with the DC output of the
battery, and the AC output terminal is connected with the Power grid;

2) Confirm that INPPCS is in normal shutdown status (the panel fault indicator
does not light up, the operation indicator flashes, and there is no fault display in
the real-time fault information interface);

3) INPPCS will gradually close the switch and carry out “self-test” process of AC
and DC sides to enter the “grid-connected” status;
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4) The Power response is fast, and the transition of charge to discharge
conversion time of INPPCS is less than 100 ms. When the Power grid is
abnormal, it will be disconnected from the Power grid immediately and enter
the fault status immediately.

5) In this mode, INPPCS can convert the DC current of the battery into AC
current and merge it into the Power grid; AC current from the Power grid can
also be charged into the battery.

2.7.3 Grid-disconnected operation status

1) The DC input terminal of INPPCS is connected with the DC output of the
battery, and the AC output terminal is connected with the load line;

2) Confirm that INPPCS is in normal shutdown status (the panel fault indicator
does not light up, the operation indicator flashes, and there is no fault display in
the real-time fault information interface).

3) INPPCS will gradually close the switch and carry out “self-test” process of AC
and DC sides to enter the “grid-disconnected” status.

Note: Reliable connection between system N line and PE must be ensured during
grid-disconnected operation.

2.7.4 Fault status

When INPPCS fails, the Power Conversion System will immediately disconnect the
AC - side contactor and DC - side contactor and enter the fault status, thus ensuring
the safety of the system. INPPCS will continuously monitor whether the fault is
eliminated or not, and if the fault is not eliminated, it will remain in a fault status.

2.8 Battery configuration

Battery is an important part of energy storage system, which needs strict protection
during the whole operation process. Protection parameters are set for INPPCS to
ensure that the connected battery pack runs in a safe environment. Battery
configuration parameters include: Capacity, charging current, discharging current,
over-voltage protection, under-voltage protection, etc. Battery configuration
parameters shall be configured by professional personnel. If the configuration
parameters are improper, INPPCS will not work properly.

2.9 Functional protection

Overvoltage and undervoltage protection of the Power grid

High and low frequency protection of the Power grid
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DC overvoltage/undervoltage protection

DC overcurrent protection(The negative electrode has a fuse)

DC polarity reverse protection

AC overcurrent protection

Overtemperature protection

Phase loss protection

Anti-islanding protection

AC incoming phase sequence error protection

Communication fault protection

Protection according with IGBT

Cooling system protection

With emergency stop protection function

Feedback the battery fault information protection based on BMS

2.10 Storage

After the completion of product acceptance, if the equipment cannot be installed and
operated on site immediately and needs to be stored, the following points shall be paid
attention to:

● Restore the packaging to its original status;

● Keep the desiccant in the package and do not abandon it;

● Pay attention to ventilation and moisture prevention when storing equipment,
and avoid accumulated water in the storage environment;

● Storage temperature: -30℃-+70℃, storage humidity: 0-95% without
condensation;

● Pay attention to the harsh environment around, such as quenching, sudden heat
and collision, so as not to cause damage to INPPCS;

● It is recommended to carry out regular inspection once a week to check whether
the package is intact and avoid insect bites. If the package is found to be
damaged, it shall be replaced immediately;

● If the storage time exceeds half a year, the package shall be opened for
inspection and then repackaged.



18

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

2.11 Temperature derating logic

The PCS can operate with a 1.1 - times long - term overload in an ambient

temperature range from -30°C to 40°C. It can operate at full load continuously when the

ambient temperature is below 50°C. When the ambient temperature is between 50°C and

60°C, it operates with derating(The capacity is derated by 4.5% for every degree Celsius.

When the ambient temperature reaches 60°C, the operable capacity is 55% of the rated

capacity). If the ambient temperature exceeds 60°C, it will be shut down for protection.
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3. Product Installation

3.1 Requirements for installation conditions

In order to ensure the normal operation of the equipment, the installation environment
and requirements are as follows:

a) This PCS is for building-in installation.

b) The protection of INPPCS is IP20, and the product is electronic equipment, so
it shall not be placed in wet places;

c) It installs indoors to avoid sunlight and rain;

d) The ventilation around the equipment is enough;

e) The installation environment is clean;

f) The equipment will produce some noise during operation, so try to install it far
away from residents’ lives;

g) Ensure that the installation ground will not shake, and the support surface shall
meet the load-bearing requirements of the Power Conversion System;

h) Ensure that the installation position is easy tomaintain;

i) The ambient temperature is -30℃-+60℃;

j) Enough space shall be reserved for equipment to ensure ventilation and heat
dissipation;

It is recommended to install INPPCS on a flat platform of the whole device. The space,
air duct, ventilation equipment and various protective measures of the platform shall
be strictly designed to meet the following requirements:

Installation direction

When installing INPPCS, please install it horizontally in front and back or sideways,
and do not install it upside down.

Figure 3-1 Schematic Diagram of Recommended Installation Direction
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Installation in cabinet

Heat dissipation instructions: For the installation layout of INPPCS in the
cabinet, it is necessary to consider the heat dissipation space, and the air inlet
and outlet of the cabinet shall face the module.

Figure 3-2 Schematic Diagram of Drawer Installation

The fixed installation position of the screw is shown in the following figure..

Air inlet

Air inlet

Module
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Model

capacity

Installation dimensions of

the ear-mounted fixing

screws（mm）

Specification of the

ear-mounted fixing

screws

The torque of the

ear-mounted fixing

screws
W1 W2 H1 H2

125kW/1

00kW
544 560 47 146 M6 4~5N•m

Table 3-1 Table of Drawer Installation Cabinet Heat Dissipation

Parameters

Model
The Number of

Fans

Total air Volume
at Working Point

(CFM)

Actual Effective
Area of Cabinet
Facing INPPCS

Air Inlet

(mm2)

Actual Effective
Area of Cabinet
Facing INPPCS
Air Outlet (mm2)

INPPCS-125/0.4-
W-14- A2-OS

/INPPCS-100/0.4-
W-14- A2-OS

9 861 73075 116920

Notes:

1. CFM =0.0283 m3/min

2.The above-mentioned “actual effective area” refers to the through-hole area

3.This parameter table is only for the air inlet and outlet area of a single INPPCS module, and the
ventilation heat of other devices in the cabinet is not calculated
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Space requirements

When installing INPPCS, keep proper distance from other equipment to meet
maintenance requirements.

Wiring specification

The cables used in the system can generally be divided into Power cables and
communication cables. When laying communication cables, it is necessary to keep
away from Power cables, and the cables shall be kept at right angles at intersections.
When laying, try to keep the cable length as short as possible and keep a distance from
the Power cable. It is advised that the insulation impedance of BT+ and BT- to ground
at DC terminal should be greater than 10 MΩ.

Ventilation requirements

When INPPCS runs, it will generate a lot of heat. When the ambient temperature is too
high, it will affect the electrical performance of the equipment and even damage the
equipment. Therefore, it is necessary to fully consider the release of the heat when
designing the platform to ensure the normal and efficient operation of the equipment.

Ventilation environment

In order to meet the ventilation requirements of INPPCS, the installation environment
of ventilation equipment shall meet the following conditions:

a) Power Conversion Systems shall not be installed in places with poor ventilation
conditions and low air flow;

b) The air inlet shall be replenished with sufficient air;

c) It is necessary to ensure that the air inlet area is equivalent to the front panel
area of INPPCS, and an exhaust fan is added to the air outlet;

d) Ensure that the air inlet and outlet of INPPCS are unobstructed and there is no
return air;

In order to ensure the safe, reliable and efficient operation of the equipment, the ambient
temperature of the equipment must be in the range of -30℃-+60℃, so it must be
equipped with appropriate ventilation devices to dissipate the heat generated by the
equipment;

Other protection

The protection grade of INPPCS is IP20, and INPPCS is suitable for installation in dry
and clean Power station environment. At the same time, prevent water leakage from
damaging INPPCS. According to EMC requirements and noise levels, INPPCS shall
be installed in industrial environment.

3.2Installation Space Requirements
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When installing the PCS, sufficient space must be maintained between cabinets or
other equipment to meet the requirements for the narrowest maintenance passage,
ventilation, and other considerations. The space requirements are illustrated as follows:

Model Front Rear Left Right Top

INPPCS-125/0.4-
W-14-A2-OS 1m 1m 0m 0m 0m

INPPCS-100/0.4-
W-14-A2-OS 1m 1m 0m 0m 0m

3.2 Preparation of installation tools

The tools and parts needed for installation are as follows:
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a) Torque wrench; M8 (torque 120 ± 1.5 kgf/cm)

b) Screwdriver;

c) Wire stripper;

d) Terminal pressing machine;

e) Megohmmeter and multimeter.

3.3 Mechanical installation

INPPCS is packed and transported in cartons, Energy storage inverter devices may be
relatively heavy. Before handling them, make sure to use appropriate handling
equipment, such as trolleys, forklifts, or cranes. It is strictly prohibited for non-
professionals to install the equipment. When installing the equipment, personal
protective equipment (PPE) must be used. The handles on the equipment are only for
pushing and pulling the modules and are not allowed to bear weight.

Note 1: INPPCS is a whole and must not be decomposed during transportation or
installation. Faults caused by modification without IN-Power Electric’s authorization
are not covered by the warranty.

Note 2: Do not make the Power Conversion System tilt, shake violently or suddenly
bear force during moving, such as suddenly lowering or lifting.

Note 3: Read the marked parameters carefully to select the appropriate means of
transportation and storage location.

In order to ensure that INPPCS is in a better protective status during transportation,
transport with packaging as much as possible, and transport according to various signs
on the packaging. The illustration of packaging signs is as follows:

Table 3-2 Description of Packaging Signs

Icon Sign

Gravity center mark

Face up: It is forbidden to lay, tilt or invert the Power Conversion System
horizontally

Handle with care, to avoid damage to the Power Conversion System caused by
excessive collision and friction in transportation environment

Guard against damp, to avoid rain or damp on the Power Conversion System
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3.4 Electrical installation

System diagram

3.4.1 Input and output requirements

Danger!

There is a high voltage electric shock hazard when INPPCS works, so only
electricians with professional skills can operate INPPCS.

All connection to the device must be performed without voltage.

If the wrong input and output terminals are connected, INPPCS will be damaged!
Failure to follow this warning may result in serious personal injury or significant
property damage or even death.

1) Battery assembly

The positive and negative open circuit voltage of the battery assembly shall not
exceed 1000 V DC, otherwise the equipment will be in an overvoltage protection
status and cannot work normally.

Considering the safety protection measures, INPPCS To connect with the battery
system, it needs to be equipped with a circuit breaker.The dc braker shall comply
with the requirements of local regulation, including AS60947.3:2023.（Ue DC：

≥1000V; In：315-400A; Ics ≥20kA; Icu ≥20kA）.

This product can cause a DC current in the PE conductor. Where a residual
current-operated protective device (RCD) is used for protection against electric shock,
only a RCD of type B is allowed on the supply side of this product.

Requirements for grid-connected leakage protection devices
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Name Residual operating current Type Rated current

3P Leakage
Protection

Device(RCD)

100mA-300mA Type B ≥100A

2) Three-phase grid

INPPCS will constantly check whether the Power grid meets the grid-connected
conditions (the grid-connected requirements of different countries are different, and
the protection parameters of INPPCS can be set by themselves. Please refer to the
local grid-connected laws and regulations for detailed information), and the Power
grid is a three-phase Power grid. Before installation and grid connection, it shall be
allowed by the local Power department.

Considering the safety protection measures,INPPCS-125/0.4-W-14-A2-OS /
INPPCS-100/0.4-W-14-A2-OS need to add a current protection device, It is
recommended to add a AC circuit breaker,The ac breaker shall comply with the
requirements of local regulation, including As 60947-2. (Ue AC：≥400V; In：315-
400A; Ics ≥10kA; Icu≥10kA)

3) Cable requirements

Table 3-3 Cable Requirements

Model INPPCS125 / 100

Mounting aperture DCside φ9 opening, M8 connection screws, recommended
tightening torque: 7-10 N•m

Battery assembly BT+ ≥70 mm2 * 1 BT+
Battery assembly BT- ≥70 mm2 * 1 BT-

Power grid ≥70 mm2 * 4 ABCN

PE grounding protection ≥35 mm2 * 1

The cross-section of the PE wire
should be of the same material as the
ABCN wire and not less than 1/2 of
the cross-sectional area of the phase
conductor

Model INPPCS125 / 100
Secondary cables requirements

RS485/CAN/SYNC cable 2-core twisted pair
shielded cable

Secondary signal cable

Network cable Standard STP
shielded network

cable

STS current sensor

3.4.2 Preparation before electrical wiring

Before wiring, pay attention to the
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following:

1: Ensure that INPPCS is in a shutdown status, there is no voltage on the AC side
and the DC side, and the panel indicator light is not on;

2. Ensure that the AC side incoming switch is in an open

status; 3: Ensure that the battery side switch is open.

4: Perform wiring operation after the above confirmation.

3.4.3 DC side wiring

Danger!

The positive and negative poles of the output of the battery assembly shall not be
connected inversely, and the positive and negative inputs of the corresponding
INPPCS shall be connected after the polarity is measured and determined with a
multimeter.

The DC side wiring method is as follows:

Step 1: Measure the open circuit voltage of the battery assembly with a multimeter
to ensure that it is within the allowable range.

Step 2: Confirm the positive and negative poles of the voltage with a multimeter.

Step 3: Strip the insulation at the end of the cable.

Step 4: Crimp the wiring copper cable terminal . Put the stripped copper core into the
wire pressing hole of the copper cable terminal , and press the wiring copper cable
terminal tightly with tools. The number of crimping wires shall be more than two.

Step 5: Install the heat shrinkable sleeve, and select the heat shrinkable sleeve that is
more consistent with the cable size, with a length of about 5 cm.

Sleeve the heat shrinkable sleeve on the copper cable terminal to completely cover
the wire pressing hole of the copper cable terminal, tighten the heat shrinkable sleeve
with a hot blower, and tighten the DC terminal assembly correctly.

Step 6: Connect the positive cable output from the battery assembly to the DC+.

Step 7: Connect the “DC-” terminal of the INPPCS to the negative output of the
battery assembly as described in Step 6.

Step 8: Ensure that the wiring is firmly connected.

3.4.4 AC side wiring

Danger!

When connecting to AC Power grid, disconnect the circuit breaker of AC
distribution cabinet to ensure that the AC wire connected to the terminal is not
electrified.
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The AC side output voltage of INPPCS is AC 400 V, and the connection method
between AC side and Power grid side of INPPCS is as follows:

Step 1: Measure with multimeter to confirm that the connection terminal has been
Powered off.

Step 2: Determine the phase sequence of AC connecting cables.

Step 3: Strip the insulation at the end of the cable.

Step 4: Crimp the copper cable terminal, and place the exposed copper core part of
the stripped thread end into the wire pressing hole of the copper cable terminal. Use
tools to press the copper cable terminal tightly, with the number of crimping times for
no more than two.

Step 5: Install the heat shrinkable sleeve, and select the heat shrinkable sleeve that is
more consistent with the cable size, with a length of about 5 cm.

Sleeve the heat shrinkable sleeve on the copper cable terminal to completely cover
the wire pressing hole of the copper cable terminal, tighten the heat shrinkable sleeve
with a hot blower.

Step 6: Connect the “L1”, “L2” and “L4” cables to the A (U), B (V), C (W) and N
phases of the AC circuit breaker in the Power Conversion System to ensure the accuracy
of the phase sequence.

3.4.5 Grounding connection

In order to ensure safety, all INPPCS shall be grounded through PE conductor. ThePE
copper bar in the INPPCS cabinet has been reliably connected with the shell of INPPCS
in the cabinet. When PE connection is carried out, it is necessary to reliably connect the
PE grounding copper bar with the equipotential connection device in the installation
site or electrical control room. The grounding resistance shall not be higher than 0.1 Ω.

Step 1: Measure with multimeter to confirm that the connection terminal has been
Powered off.

Step 2: Strip the insulation at the end of the cable.

Step 3: Crimp the copper cable terminal, and place the exposed copper core part of
the stripped thread end into the wire pressing hole of the copper cable terminal. Use
tools to press the copper cable terminal tightly, with the number of crimping times for
no more than two.

Step 4: Install the heat shrinkable sleeve, and select the heat shrinkable sleeve that is
more consistent with the cable size, with a length of about 5 cm.

Sleeve the heat shrinkable sleeve on the copper cable terminal to completely cover
the wire pressing hole of the copper cable terminal, tighten the heat shrinkable sleeve
with a hot blower.
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Step 5: Press the connected grounding cable onto the grounding screw of the PCS
module's housing. The location of the grounding screw for the PCS is as shown in the
following figure:

Use connection terminals with a diameter of φ9 and M8 connection screws. The
recommended tightening torque is 7 - 10 N·m.

Use connection terminals with a diameter of φ6 and M5 connection screws. The
recommended tightening torque is 3 N·m.

Figure 3-1 PE Grounding Point

3.5 Communication mode

INPPCS can be reserved with three RS485, two Ethernet interface , two CAN and

Because individual devices in INPPCS need to be grounded, please
do not change PE copper bar connection wire without permission, so as
to avoid electric shock danger!
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several dry contact ports for communication between INPPCS and battery
components, user local station or remote upper computer, and has Ethernet interface
with Power station monitoring system.

3.6 Installation inspection

In order to ensure the safe and reliable operation of INPPCS, please check its
installation according to the items listed in the following table before putting into
operation, to ensure the correctness of installation.

Table 3-4 Installation Checklist

Mechanical Inspection Items
1 INPPCS has no deformation or damage
2 The fixation and support of INPPCS lug are stable and reliable
3 INPPCS has enough space around
4 The temperature, humidity and ventilation of the environment in which

INPPCS is located meet the requirements
5 The cooling air circulates smoothly
6 The sealing protection of cabinet body is complete and reliable

Electrical Installation Inspection
1 INPPCS grounding is complete and firm
2 The Power grid voltage matches with INPPCS rated output voltage
3 The phase sequence of Power grid connection is correct, and the fastening

torque meets the requirements
4 The positive and negative poles of DC input are connected correctly, and the

fastening torque meets the requirements
5 The communication wiring is correct and keeps a certain distance from other

cables
6 Cable number is marked correctly and clearly
7 The insulation shield is complete and reliable, and the danger warning sign is

clear
Other Inspections

1 All useless conductive parts are tightened with insulating cable ties
2 There are no tools, parts, conductive dust or other foreign matters left behind

in the interior
3 There is no condensation of moisture or ice inside
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3.7 Terminal definition

Figure 3-2 Schematic Diagram of Terminal Panel

The terminal definition is described as follows:

Where 4-8 are reserved STS interfaces

No. Part Name Notes
1 COM1、COM2 Reserved network ports, COM1 for debugging port (display), COM2

for EMS communication port
2 CAN1/2, 485-1/2/4 CAN1 port, 485-1 port for BMS communication, 485-2 for PCS and

DCDC module communication; CAN2 port for PCS parallel
communication, 485-4 for DSP debugging

3 I1-4, Q1-4 I1-4 for DI input detection (active input, external only needs to be
open or short-circuited, I1-I4 default normally open, can be set on
the upper computer);

Q1-4 for DO output (dry contact, only supports external 24V power
input)

4 STS、COM Used to control the grid-connected and grid-disconnected STS
switch

5 SYNC+、SYNC- For multi-device grid-disconnected parallel synchronization signals.

6 A/B/C/N Grid-side voltage sampling, generally used with grid-connected and
grid-disconnected STS switch
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1 2 3 4

Input Emergency stop BMS

fault detection

STS

overtemperature

Grid-connected and
grid-disconnected
switch feedback
contact

Output Cabinet fan control Fault output dry
contact

Grid-connected and grid-
disconnected switch
feedback contact

Breaker opening coil of
grid-connected and grid
disconnected switch
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4. Start-up and ShutdownProcess

4.1 Relevant requirements

Before being put into operation, the installation of equipment shall be thoroughly
checked, especially whether the DC and AC terminal voltages meet the requirements
of INPPCS and whether the polarity is correct. Check whether the connections of the
system have met the requirements of relevant standards and specifications. Check
whether the system is well grounded.

4.2 Check

4.2.1 Check INPPCS

Before INPPCS is Powered on, please carry out a series of inspections according to the
following steps:

Step 1: Check the installation and wiring of Power Conversion System according to
Section 3;

Step 2: Ensure that all AC and DC circuit breakers are in an open status;

4.2.2 Check the voltage of Power grid

● Check whether the three-phase connection identification of INPPCS
corresponds to the three-phase identification of Power grid one by one;

● Check whether the voltage of Power grid is within the predetermined range
and record the voltage value;

● Check whether the frequency of Power grid is within the predetermined
range and record the frequency value;

● Measure THD (Total Harmonic Distortion) of Power grid voltage. If the
distortion is serious, INPPCS may not operate.

4.2.3 Check DC side voltage

Connect the DC side from the bus box or DC distribution cabinet to the INPPCS.

● Ensure the DC input polarity is correct;

● Measure and record DC (open circuit) voltage, which does not exceed the
maximum allowable DC voltage.

4.3 Start-up steps

INPPCS start-up steps are as follows:

Step 1: After confirming that there is no abnormality in all the above inspections, Power
on the DC side and perform DC Power transmission once outside the cabinet; and
Power on AC side and manually close AC side circuit breaker;
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Step 2: After about 1 minute at this time, some electrical parameters on AC and DC
sides can be seen through the upper computer software;

Step 3: Confirm whether the status of the device is normal: The fault warning lamp is
not on;

Step 4: Enter the background software to set relevant operation parameters. If there is
a touch screen, set relevant operation parameters according to the startup guide, and
set the equipment to “start” after the parameter setting is completed;

Step 5: Wait for about 2 min for the equipment to complete the startup process.
During this time, there will be a sound of contactors closing, and the insulation test on
the DC side will be completed. A longer waiting time is normal. If the equipment is
not operated for a long time, it will enter a grid-connected "standby" state;

Step 6: After INPPCS is running (the running indicator is on), check whether there is
any abnormality in INPPCS. For example, if the noise is abnormal, and abnormal smell
or smoke occurs, it is necessary to stop the machine immediately for inspection.

4.4 Shutdown steps

Normal shutdown steps:

A. When the background is set to the shutdown status, INPPCS enters the automatic
shutdown process. After the Power IGBT is sealed, the equipment will automatically
disconnect the contactors on the AC/DC side. At this time, there will be a sound of
contactor disconnection. After about 10 s, the normal shutdown is completed (if the
equipment is required be standby for a long time, the switches on the DC side and the
AC side shall be disconnected in turn);

B. The Power of AC side is cut off, and the primary Power supply of the AC side outside
the cabinet is disconnected;

C. The Power of DC side is cut off, and the primary Power supply of the DC side outside
the cabinet is disconnected;

D. Open the cabinet door and use the electroscope to check the electricity (there is an
energy storage device inside, so it is necessary to ensure that other operations are carried
out after the discharge is completed). After the electricity is checked to be safe, the next
step can be carried out after the grounding wire is hung;

E. Maintenance personnel carry out maintenance and overhaul operations.

4.5 Emergency Shutdown Procedure

A. The EMS sends a signal to the PCS via the dry contact input port I1 (closed point
is valid), and the equipment automatically blocks the pulse and disconnects the
contactors on the AC and DC sides. At this time, there will be a sound of contactor
disconnection. After about 10 s, the shutdown will be completed;
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B. Disconnect the power of AC side and the primary power supply outside the cabinet
on AC side;

C. Disconnect the power of DC side and the primary power supply outside the cabinet
on DC side;

D. Open the cabinet door, check the electricity with an electroscope (there are energy
storage devices inside the cabinet, and further operations should be carried out after the
completion of discharge). When it is confirmed safe through the electricity check, hang
the grounding wire, and then proceed to the next step;

E. Maintenance personnel carry out maintenance and overhaul operations.

5. Transportation

When transporting INPPCS, users are only allowed to use the transportation method
described in the user manual. Please consider the weight of INPPCS and its non-
centered gravity center when transporting.

6. Maintenance and Repair

First, disconnect the INPPCS from the battery assembly and the Power grid. When
it is confirmed that these Power supplies will not be connected again, wait for at
least 20 minutes, and then perform all maintenance and repair operations on the
INPPCS.

Disconnect the Power grid from the battery

First, disconnect the INPPCS from the AC Power grid and the INPPCS from the battery
assembly to ensure that the INPPCS will not be accidentally reconnected. Then
disconnect the INPPCS AC side upper circuit breaker and battery side circuit breaker
switches, and test with a multimeter to ensure that the INPPCS equipment has been
completely disconnected and has no voltage. Even if the INPPCS is disconnectedfrom
the Power grid/main Power supply and battery assembly, some components (such as
capacitors) in the INPPCS still have residual voltage and generate electricity slowly.
Therefore, please wait at least 20 minutes before continuing operation after
disconnecting INPPCS from the Power grid and battery assembly.

Maintenance and modification

INPPCS can only be maintained and modified by personnel authorized by IN-Power
Electric. For personal safety, please use the original accessories provided by the
manufacturer. If non-original accessories are used, there will be no guarantee of
compliance with relevant certification standards in terms of electrical safety andEMC.

Functional and safety parameters

Do not change INPPCS parameters without authorization from the local Power supply
company and instructions from IN-Power Electric. Unauthorized changes to functional
safety parameters may cause injury and damage to persons or INPPCS. In this case, IN-
Power Electric will not provide warranty services.



36

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

7. RoutineMaintenance

7.1 Regular maintenance

INPPCS must be maintained regularly to ensure its normal operation and service life.
The recommended routine maintenance cycle and work contents are shown in the table.

Table 8-1 Work Contents of Routine Maintenance Cycle

Maintenance Cycle
Clean the dust at the air inlet of the Power module Every

month
Check whether there is dust, moisture or condensed water vapor inside the box Every

month
Check whether the cable connection is loose and tighten the screws if necessary Every

month
Check warning signs and add or replace them if necessary Every

three

months

Conduct a routine inspection for corrosion on all metal parts for the AC/DC main
switch.

Every
six
months

Check the cables for any signs of insulation aging or damage. If such issues are found,
apply additional insulation measures or replace the cables

Every
month

Check whether there is abnormal noise during the operation of the equipment Every
month

The product contains deadly high voltage!

The converter contains energy storage components. After disconnecting the
converter from power, wait for at least 10 min before performing any subsequent
operations.

Ensure that the power supply on both the AC and DC sides of the energy storage
converter is fully disconnected before performing maintenance.

After disconnecting the power supply, set up warning labels to prevent accidental
power-up during maintenance.

To avoid accidental danger, maintenance personnel must wear insulated protective
gear during maintenance.

7.2 Waste disposal

INPPCS will not pollute the environment, and the materials and components of the
products meet the environmental protection requirements. When the service life of
INPPCS ends, users shall operate and dispose of it according to the relevant local
laws and regulations, and shall not discard it at will.
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8. Technical Parameter

INPPCS-125/0.4-W-14-A2-OS / INPPCS-100/0.4-W-14-A2-OS

Model INPPCS-125/0.4-W-14-
A2-OS

INPPCS-100/0.4-W-14-
A2-OS

Series name INPPCS-125/100 Series

D
C
Si
de

Max. DC voltage [Vd.c.] 1000 1000
Min. DC voltage [Vd.c.] 600 600
Full load DC voltage range [Vd.c.] 630V-950V 630V-950V
Max. DC current [Ad.c.] 217 174.6
Rated DC power [kW] 125 100
Rated DC Input/Output
current[Ad.c.]

198 158.7

Max. DC power [kW] 137.5 110
Overvoltage Category(OVC) II II

A
C
Si
de

(G
ri
d)

AC rated Input /Output active
Power PE [kW] 125 100

AC rated Input /Output apparent
Power PE [kVA] 125 100

Max. AC rated Input /Output
apparent Power PE [kVA] 137.5 110

Rated. AC Input/Output
current[Aa.c.] 180 144.3

Max. AC Input/Output current
[Aa.c.] 198 158.7

Nominal AC voltage Ur [Va.c.] 3L/N/PE, 400 /230 3L/N/PE, 400 /230

AC voltage tolerance -15%-＋15% -15%-＋15%

Nominal frequency/Frequency
FNETZ [Hz]

50 /60
50 /60

Harmonic (THDi) ≤3% (at nominal Power),
Linear load

≤3% (at nominal Power),
Linear load

Power factor -0.99-+0.99, At nominal
Power

-0.99-+0.99, At nominal
Power

Adjustable reactive Power range -100%–100% -100%–100%

Overvoltage Category(OVC) III III
Rated conditional short-circuit
current [Aa.c.]

10k 10k

A
C
Si
de

(O
ff-

Nominal AC voltage Ur [Va.c.] 3L/N/PE, 400 /230 3L/N/PE, 400 /230

AC voltage tolerance AC 400 V ± 3% AC 400 V ± 3%

AC rated Input /Output apparent
Power PE [kVA] 125 100
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Rated. AC Input/Output
current[Aa.c.] 180 144.3

Max. AC Input/Output current
[Aa.c.] 198 158.7

Harmonic THDu ≤3%, Linear load ≤3%, Linear load
DC voltage component <0.5% , Linear load <0.5% , Linear load
Unbalance load capacity 100% 100%

Nominal frequency/Frequency
FNETZ [Hz]

50 /60
50 /60

Sy
st
em

pa
ra
m
et
er
s

Max. efficiency >99% >99%

Communication RS485, CAN, Ethernet RS485, CAN, Ethernet

Enclosure Dimensions

(W * H * D)
520mm x 240mm x 680mm 520mm x 240mm x 680mm

Weight 70 kg 70 kg

Degree of protection IP20 IP20

Operating ambient temperature
[°C]

-30-60°C (≥50°C derating) -30-60°C (≥50°C derating)

Allowable relative humidity RH ≤95% RH ≤95%

Cooling method Forced air cooling Forced air cooling

Max. operating altitude
4,000 m (>2,000 m

derating)
4,000 m (>2,000 m

Protective class I I

Pollution degree 2 2

Inverter topology non- isolated non- isolated

Active anti-islanding method Frequency shift Frequency shift

Country of manufacture China China

1)This product is suitable for lithium batteries,but not for lead-acid batteries.
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9. Firmware

9.1 Firmware version location

9.2 Login account selection

User and Admin users have different permissions，you should selected in the login
interface.
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Admin can access all subpages.

Users can only access some subpages.
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9.3 Load configuration
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9.4 Upgrade Firmware



43

User Manual of INPPCS-125kW-A2-OS Series of Power Conversion Systems

10. Quality Assurance

Warranty period

The warranty period of this product is one year. If otherwise stipulated in the contract,
the contract shall prevail.

During the warranty period of IN-Power Electric products, customers should take the
initiative to show the invoice and date of purchasing products to IN-Power Electric
service personnel during maintenance. At the same time, the nameplate on the product
shall be clearly visible, otherwise IN-Power Electric has the right to refuse repair.

Warranty conditions

IN-Power Electric will repair or replace the products that fail during the warranty period
free of charge. The faulty equipment shall be owned by IN-Power Electric Co., Ltd.
after replacement. The customer should reserve a certain time for IN-Power Electric
Co., Ltd. to repair the faulty equipment.

Exemption from liability

Our company has the right not to provide warranty services under the following
circumstances:

a) The product has no IN-Power Electric logo;

b) The product or components have exceeded the warranty period of IN-Power

Electric;

c) Failure or damage (such as too high temperature, too low temperature, too wet
or dry environment, too high altitude and unstable voltage or current) caused by
failure to meet the requirements of the instruction manual, non-working environment
specified by the product or wrong installation, storage and use;

d) Failure or damage caused by installation, repair, alteration or disassembly by
non- IN-Power Electric after-sales service personnel, except those entrusted by
IN-Power Electric after-sales service;

e) Failure or damage caused by the use of non- IN-Power Electric components;

f) Failure or damage caused by accident or man-made reasons (such as operation
error, scratch, handling, bumping and inappropriate voltage connection), or
transportation damage;

g) Failure or damage caused by force majeure such as natural disasters (such as
earthquake, lightning strike and fire);

h) Other failures or damages not caused by quality problems of IN-Power Electric
equipment (including components).
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