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Foreword

Legal Notices

The copyright of this material belongs to the company. No unit or individual may
extract, copy or translate in any way without the written permission of the
copyrightowner.

Infringement must be investigated.

This manual does not grant the reader any license or right to use any of the marks
appearing in this manual without the prior written consent of the company or
third party trademark or trade name owner.

This product complies with the design requirements for environmental protection
and personal safety. The storage, use and disposal of the product shall be in
accordance with the product manual, relevant contract or relevant national laws
and regulations.

Manual description

The VoltageStack Battery series of energy storage systems provide energy
storage for PV users. During the day, the excess power of PV power generation
can be stored inthe battery. At night or when needed, the stored electrical energy
can be used to supply power to the electrical equipment, which can improve the
efficiency of PV power generation, peak filling and valley filling, and emergency
power backup.

This user manual system details the basic structure, parameters, basic
procedures and methods of installation and operation and maintenance of the
equipment.
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1 Summarize

1.1 Symbol Introduction

@ BCU: Battery Control Unit

® BMU: Battery Management Unit

® BMS: Battery Management System
@ ESS: Energy Storage System

® BPU: Battery Power Unit

VoltageStack Battery: Energy storage VoltageStack Battery

@ This sign indicates safety hazard during operation. Failure to
follow such warning information, it will directly lead to serious
DANGER | personalinjury or death

A This sign indicates a potential hazard during operation. Failure

to follow such warnings may resultin personalinjury or death
WARNING

A This sign indicates a potential hazard during operation. Failure

to follow such warnings may resultin personalinjury or death
CAUTION

1.2 Special Instructions

This manual covers the installation and use of the battery energy storage system
product.

Pleaseread this manual beforeinstallation.

The energy storage system must be commissioned and maintained by the
engineers who had been trained, otherwise it may lead to injury and equipment
failure. Theresulting equipmentdamage is not covered by the warranty.

The pictures configured in the manual just for illustrative purposes. If it is not
match the actual product, please refer to the actual product.

Safety Precautions 2

2.1 General Safety Considerations

® The product should be used under the specified working environment
(voltage, current, temperature, humidity, etc.), otherwise the product may
malfunction. The resulting product malfunction or component damage is not
covered by the product warranty.

® Operators should comply with local regulations. The safety precautions in
the manualare only intended to supplement local safety regulations.

@ It is strictly forbidden to wear items such as watches, Bracelets, bangles,
rings, etc. that are easily conductive during operation.

@® Specialinsulated tools must be used during operation.

® The torque wrench should be used to fix the screw and double check the
screw with the red and black logo. After the installer confirms that the screws
are tightened, please mark black on the screws; the inspector confirms that
the screws are tightened, please markred on the screws.

® Installation or maintenance operations must follow the steps in the
specification and manual.

® If you need to touch any conductor surface or terminal, use a meter to
measure the voltage at the contact point before contact, and verify that the
contact pointis voltage-free or voltage within the predicted range.

® If the cableis stored in an environment below 0°C, the cable must be stored
in room temperature environment (25+5°C) for more than 24 hours before the
cableis used.

® After the product is installed, routine inspection and maintenance is
necessary, and replace the faulty components in time to ensure the safe
operation of the product.



2.2 Electrical Safety

Grounding Requirements

® When installing the product, the protective grounding wire must be installed
first; when the product is removed, the protective grounding wire must be
removed at the end.

@ Before operating the product, check the product to ensure that the productis
reliably grounded (<4Q). Not well grounding of the equipment may result in
personalinjury and equipmentdamage.

AC and DC Operation Requirements
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DANGER
The supply voltage of the energy storage system is dangerous (>60V). Direct
contact the system or indirect contact the system through wet objects can be
dangerous.
Incorrect operation may result in accidents such as fire or electric shock.

& Before the product is electrically connected, the front-end protection switch of

the product must be disconnected.
Before connecting AC power, must ensure that the electrical connections of the
equipment has done.

Before connecting the load cable or battery cable, must confirm the polarity of
the cables and terminals is correct, prevent reverse connection.

Anti-liquid Requirement

The installation location of product should be away from the liquid area,
prevent liquid from entering the product and causing short circuit, and to
ensure thatthereis no condensationintheroom and product.

When liquid enter the room or product, turn off the power immediately and
notify the manager.

2.3 Battery Safety
Basic Requirements

DANGER

Wear protective tools such as helmet, insulated shoes, gloves, etc. before
installation, maintenance or operation the product.

@ Pay attention to the safety protection of the battery to avoid collision and
falling, wheninstalling, maintaining, and operation the product.

® The wiring circuit should be kept disconnected during installation,
maintenance.

® Tighten the cable according to the torque in the manual, to prevent poor
contactand cause heator even damage the product.

@ Itis strictly forbidden to damage the battery explosion-proof valve or exhaust
valve, otherwise it will cause electrolyte leakage.

® Make surethattheinstalled batteryisthe same model.
® Always dispose of used batteries in accordance with local regulations.

® The storage environment of the battery should be free from direct sunlight or
rain, dry and well ventilated, and the surrounding environmentis clean and away
fromfire.

DANGER

> Do not allow anyone or animals to swallow any parts of the battery or the
contents of the battery.

> Do not pierce the battery with nails or other sharp objects.
> Do not put the battery into fire or expose it to high temperatures for a long
time, as this may cause a fire.

> Lithium batteries are not allowed to be charged at low temperatures (<0°C).

> If the model of the replacement battery is incorrect, there is a safety hazard.




WARNING

> Do not immerse the battery in water. When it is not in use, it should be placed in a
cool and dry environment.

> Do not use or leave the battery near hot and high temperature sources such as fire,

heaters, etc.
& > Forbidden to reverse the positive and negative terminals of the battery during use.

> Forbidden to connect the positive and negative terminals of the battery directly
with metal, resulting in short circuit of the battery.

> Forbidden to transport or store batteries with metals such as hairpins, necklaces,
etc.

> Forbidden to strike or throw, trample or bend the battery.

Battery Short Circuit Protection

DANGER

The battery cell and battery system (module, pack, cabinet, system) circuit
must not have any form of short-circuited, otherwise short-circuit may cause
fire and may cause personalinjury.

If possible, disconnect the battery connection before operation.

Battery leakage electrolyte protection
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CAUTION
Excessive battery temperature can cause battery deformation, damage, and

electrolyte spillage.
When the electrolyte of the lithium battery is found to leak, the skin and eyes

should be prevented from directly contacting the electrolyte. If there is contact,
use plenty of water to clean the area and contact doctor for help.

Charging

® Charging current shall not exceed the maximum charging currentin the
specifications. Otherwise it would cause the problem in charge and discharge
performance, mechanical performance and safety performance.

® Charging voltage shall not exceed the maximum charging current in the
specifications. Otherwise it would cause the problem in charge and discharge
performance, mechanical performance and safety performance.

@ Batteries must be charged within the ambienttemperature range of 20°C ~30°C.

@® Forbidding reverse charge. Battery should be connected correctly. It is strictly
prohibited to reverse charge. Otherwise it will cause the battery scrap and
produce safe hidden trouble.

Discharge

@® Discharge current shall not exceed the maximum charging currentin the
specifications. Otherwise it would cause dramatically capacity loss and
overheating.

@ Batteries must be discharge within the ambient temperature range of 20°C
~30°C.

@® Forbidding over-discharge. Battery management system should be installed to
prevent over discharge during the usage. Over discharge will cause the battery
scrap and produce safety hazard. It is necessary to state that for the battery not
used for a long time, it may over discharge due to the self-discharge
characteristics. To prevent the occurrence of over discharge, the battery should
beregularly charge and the voltage should be remained above 3.2 V.

2.4 Wiring Requirements

® Cable usedin hightemperature environment, will cause the insulation aged or
damaged. Thus the cable should be kept at a sufficient distance from the DC bus
bar, splitter, and fuse.

@® Signalcable and power cable should be routed separately (=60cm).
® User-supplied cables should meetthe VW-1 testrequirements.

® No cable is allowed to pass behind the air outlet of the power module in the
cabinet.



2.5 Mechanical Safety

Removing Heavy Objects Safely

® When carrying heavy objects, be prepared for weight bearing to avoid being
crushed or sprained by heavy objects.

® Generally, it's forbidden to transportthe heavy product by one person.

® Wear protective gloves when handling product by hand to prevent your hands
from being cut by sharp corners.

® When transporting with a forklift, the forklift fork should in the middle position
to ensure symmetry. Do not excessively bump and tilt during handling. The angle
of the left and right tilt of the equipment during loading or unloading should not
exceed 15°. In order to avoid tipping over, please fasten the product to the forklift
with a rope before moving, and take care when moving. Be careful to move the
productto avoid damage caused by any impact or drop.

System Introductions 5

3.1 Introduction

The VoltageStack Battery Series energy storage system uses a lithium-iron
phosphate battery equipped with battery management system (BMS) designed
for industrial and commercial energy storage applications. During the day, the
excess PV power can be stored in the battery. At night or when needed, the stored
electrical energy can be supplied to the electrical equipment, which can improve
the efficiency of PV power generation, peak-shaving, and emergency power
backup.

Comply with international standards and certifications
Lithium batteries have passed CE, UN38.3 and other certifications.
High reliability system

Adopt high-performance processor and ensure the stable operation of the
system based onthethree-layer management mode.

Real-time monitoring of system conditions, providing short-circuit protection,
reverse connection protection, high-voltage protection, low-voltage protection,
charging over-current protection, discharge over-current protection, over-
charge protection, over-discharge protection, high-temperature protection, low-
temperature protection, cellbalancing and other functions.

Powerful communication features

Configure a variety of communication interfaces: USB, RS-485, WiFi, 4G
(optional), CAN, you can know the battery working status at any time through the
host computer

3.2 Battery Module

3.2.1 Battery module front panel schematic

Power Terminal+ | Battery Temperature

Collection Port

| Battery Voltage
Collection Port

Battery Pack
Communication Port

Power Terminal- | | CPU Download Portl | Fan Power Port |

Figure-1 Battery module panel appearance



Power Terminal +/-

To connect battery series power cables

Battery Temperature Collection Port

Portfor collecting the temperature of the battery cellin the battery box.
Battery Voltage Collection Port

The voltage and total voltage of each cellin the battery box are collected
CPU Download Port

Used to download or update CPU programs.

Fan Power Port

Battery box fan driverinputport.

Battery Pack Communication Port

To connect battery series communication lines.

3.2.2 Battery module dimension
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Figure-2 Battery module dimension
3.2.3 Battery module parameters
No. | Item Parameters Remark
1 Nominal voltage/capacity | 51.2V/100Ah 16S
2 Weight <48Kg Contains the accessories
3 Size D630*W428*H168mm Tolerance +0.5mm
4 | Insulation resistance >1000 Q/V 2500V (DC)
5 Interalresistance <8m Q

Figure-3 Battery module parameters
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3.2.4 Battery module standard configuration Power Switch

. . Switch the battery system’s (high voltage box and high voltage DC power)ON/OFF.
Part hame Specification Remarks
PowerTerminal+/-
ESS-BM-51.2-100NPB |Use lithium-iron phosphate battery, capacity To connect battery series power cables(Battery cluster). Terminals marked BAT+/
ESS-BM-51.2-100CPB [5.12Kwh, including BMU. BAT- are connected to the positive and negative terminals of the first battery pack
andthe last battery pack respectively.
Power Termina+/- |DC1500V/100A M8/8N-M Communication Port 1
Power communication Ports CN5 and CN6 both serve as communication To connectthefirst battery in series communication lines.
terminal ports between batteries Communication Port2/3
No. | CN5 CN6 To connecthighvoltage box series communication lines.
1 CAN_H CAN_H External Power +/-
2 CAN_L CAN_L To connect HPS/PCS or DC Cabinet(When having three or more parallel systems).
3 | GND GND USB Port
4 +24V +24V
Usedtoupgrade the BCU board code.
5 GND-A GND-A )
6 2AV-A 2AV-A Run/ Alarm Light
7 CANGND | CANGND Indicates the normalrunning or cannotrun properly of the system.
8 NC NC
9 GND GND
10 | +24v +24V 3.3.2 BPU dimensions
1 GND-A GND-A C= s g
12 +24V-A +24V-A n
e}
3.3 BPU )
3.3.1 BPU front panel schematic 629.7 427.4
[PowerTerminal- | [ Power Terminal+ | [Power swicth| [communication Portz] [communication Ports
5 a
POWER | SW %
. .
)
o Mo Alarm Light
SW_USB PORT RUN Light
""" = USB Port
[¢] [¢] go
Figure-5BPU dimensions
External PoweV'l [Extemalpcwen] Dip switch

Figure-4 BPU front panel schematic

12



3.3.3 BPU standard configuration 3.4.2 VoltageStack Battery detailed layout

Part name specification Remarks Battery Pack
It contains control board or three-layer t
motherboard, power board, power conversion '
BPU body - . B
module, fuse, relay, LED power indicator with red éﬁ?
and green, and is made of insulated metal casing. __%;————-f
Bass
Input/output | eq500y/100A M6/13N-M (o
terminal
Power Includes CAN, RS485, 24V power supply; '
communication = )
terminal No. COMI1 COM2/CcOM3 ﬂ‘”g% Bpss il
1 -24V RS485A 4
B mss 525
2 +24V RS4858B (@)
3 NC EX485A
4 NC CAN2_H
5 CAN1_H CAN2_L
6 CAN1T_L EX4858B
7 CANGND NC Swivel Caster —=——
8 NC NC

Figure-7 VoltageStack Battery detailed layout

3.4 VoltageStack Battery

3.4.1 VoltageStack Battery dimensions 3.4.3 VoltageStack Battery configuration
Foreach layer removed from the stack, the overall height decreases by 165 mm. The main components of the BC series energy storage VoltageStack Battery
629.7 system are shown in Table-1 below.
@ No.| Materials Quantity Unit
%) . .
L~ 1 Productinspectionreport 1 PCS
@ @ 2 | Productcertification 1 PCS
%) %))
-4 | & ~ E 3 | Battery Pack 12 PCS
3 2
@ @ NI 4 | HighVoltage Box 1 PCS
o I o 4l 5 | Base 1 PCS
%) %))
- ¥ - -° d m'l 6 | Series CopperBusbar 11 PCS
E E % @ = 7 | Series Cable 2 PCS
922.4 600

Figure-6 VoltageStack Battery size
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No. | Materials Quantity |Unit
8 | Battery Communication Cable 10 PCS
9 | Batteryto HVBox Communication Cable 1 PCS
10 | HVBoxtoHVBox Communication Cable 1 PCs
11 | Enclosure Fixing Connector 52 PCS
12 | M5x12 Cross Recessed Hex Head Combination Screw 104 PCS
13 | M6x14 Cross Recessed Hex Head Combination Screw 30 PCS

Table-1Main components of BC battery energy storage system

Parts and Accessories List

Base x1

Serial copper barx11

Serial connection cable x2

Communication cable
between battery packs x10

Communication cable from
battery packto high-voltage

Communication cable between

NSt

Enclosure fixing

Note: In the table 2, N indicates the number of parallel battery systems. For
example, N=2 indicates a two-parallel battery systems, it's made up of two

high-voltage boxes x1 connectors x52
box x1
M5x12 screws x104 M6x14 screws x30

VoltageStack Battery. Some materials need to be multiplied by 2.

Operating Environment 4

Battery operating environmentrequirements are as follows
Recommended battery operating temperature: 20°C-30°C
Relative humidity: 5% - 95%, no condensation

Altitude: <2000m
On-site environment: keep away from heat sources, avoid direct sunlight, no

corrosive gas, no explosive gas, no gas that destroys insulation,Conductive
dustwithoutdamaging insulation.

16



5 Transportation and storage requirements
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5.1 Transportation and storage

High voltage box and battery pack should be transported separately. Pay
attention to the dentification on the packing box when transporting and storing
the product. The storage ocation should be:

® No corrosive gas around.

® No excessive humidity and high temperature source.
® Non-dusty environment.

@ Meetfire protection requirements.

@ It is suggested that is stored in the environment temperature -10° C~30° C,
clean, dry and ventilated indoor environment. Avoid contact with corrosive
materials and stay away from fire and heat sources.

@ Environmental humidity<70%
During transportation, handling and installation:
® Avoid collision of parts or parts with objects such as doors, walls, and shelves.

@® Wearing neat gloves, it is strictly forbidden to touch parts with bare hands,
sweaty or dirty gloves.

5.2 Transporting

User can lift the whole package box from the bottom by means of a forklift
and cantransportitindependently, as shown in figure-8.

Figure-8 Forklift use reference diagram

18



6 Device installation and configuration
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6.1 Installation preparation
6.1.1 Safety regulations

Only those who have received training in the power system and have a good
knowledge of the power system are allowed to install the device. Always follow local
safety regulations and the safety requirements listed below during installation.
Before installing or removing the device, make sure that the power system is not
powered and thatthe battery device is turned off. Distribution cable routing should be
reasonable and protective, to avoid touching these cables when operating the power
supply.

6.1.2 Check the operating environment

The operating environment shall comply with the requirements described in
Chapter 4, “Operating Environment” . If it does not, it shall be rectified and
the operating environmentshall be re-examined.

6.1.3 Installation notes

1.Placethe productindoorsin acool, dry, and well-ventilated environment.
2.Ensurethe productis placed on arelatively flat surface.

3.Keep a minimum clearance of 0.5 m from both the left and right sides to the wall.

4. Maintain a minimum clearance of 0.3 m between the top of the product and the
ceiling.

5. Maintain a minimum clearance of 0.03 m between the back of the product and the
wall.

6. For long-term placement, turn the caster adjustment gears clockwise to ensure
the casters are firmly supported on the ground.

- =]

>500mm

>500mm, >500mm

ooooooo >300mm

6.2 Tool Preparation

No. | Name Quantity Model Remark Legend
Plastic handle
- -
1 Wrench 4 12-inch (with scale) =
> | warning band 10 Rubber road_cone High 70CM
70CM reflective bottom 44x44CM
Glass reinforced
3 |[Helmet 6 3M plastics conventional Q
red -
4 Gloves 4 Thickened
(DCinsulation) anti-electric
5 |Insulated shoes 6 3M ‘
6 | Multimeter 2 1kVrange EJ
7 | Clamp ammeter 2 2kArange ‘%
8 |Sleeve 2 Interchangeable M
9 | Tape measure 1 100M _'-i')
10 | Forklift 2 Interchangeable h
11 | Electricdrill 2 Interchangeable ™)
Insulation .
1 Interchangeable =
12 resistance meter K \:l

Table-2 Installation tool table

6.3 Unpacking inspection

Before the battery module is ready for installation, an unpacking check is
required, mainly checkthe following:

® Checkwhetherthe number of itemsinthe packing list matches the actualitems

® Checkwhetherthe documents and accessories are complete

® Checkwhetherthe battery module case is deformed, painted or loose

Take photos before and after unpack the packing. If the number of items is the
same as the packing list, sign the confirmation packing list with the customer. If
find the equipment is damaged or corroded during the unpacking inspection
process, itshould be promptly reported

6.4 Preparation before installation

® Make sure allthe BPU switches are inthe OFF state

® Cutoff allrelevantequipment power supply

20
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6.5 Battery module installation

Before install the battery module check that the VoltageStack Battery is properly
installed and grounded.

1). Take the battery module out of the box.

2).The high voltage box should be installed on top of the stacked battery packs
3). The address of the battery box is set according to the dial switch (CN7) on the
BMU board, as shown in Figure-9 , the dial switch is set according to the binary
address, from 1to 5 switch represents high to low, for example: only open the first
switch, close 2 to 5 switch, the setaddressis 16.

of

T F

BMU Board

Ll fo
iy \\
/
[ BMU Board I|
| =]
1 - I
\ : :| .J".I
.. r
\'\ “ i ﬁ- P e
\"‘x_%\_--_'._!\--\. Fiach Adress Saiting o

Figure-9 Diagram of battery pack and BMU board

4) Place the battery case in the corresponding position of the battery holder
according to Figure-10, and fix the battery case to the battery holder with the
matching M6 screw.

1.M5%*12 Screw
2.Boxfixing connector

.M5*12 Screw
.Boxfixing connector
.Terminal plastic cover
.M6*16 Screw

.Series connection wire

u b wWwN =

.M5*12 Screw
.Boxfixing connector
.Terminal plastic cover
.M6*16 Screw

Series connection wire
Seriesterminal block

End connection wire
etween battery packs

ON OO AW N =

Figure-10 Installation diagram of the battery module(picture is for reference only)

Precautions:

Wear protective shoes when assembling energy storage systems

@ Staff long-sleeved shirt. It is forbidden to wear sleeveless shirts and it is
forbiddentorollup the sleeves

@ Allpersonnelinvolved inthe work wear appropriate gloves

® The battery module is about 48kg depending on the model. It is forbidden to
move by one personto prevent personalinjury

® Each battery cluster is 2 columns, 6layers. After installation, check the
installation order and position of each cluster of battery modules. It is forbidden
to mix different clusters of battery modules

® Thetorque of the battery module locking boltis 12Nm

6.6 Electrical connections

6.6.1 Connecting ground

Grounding resistance needs to be lessthan 1Q;

22
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6.6.2 Battery module DC cable/copper bar

1). Take out the matching series DC cable/copper bar as shown in Figure-11
and separate the series DC cables according to the cable labels.

001 001 I:D
ooz ooz

Figure-11 Schematic diagram of the series DC cable/copper bar
(pictureis forreference only)

2). According to the wiring position of Figure-12, connect the No. 3 series DC copper
bar to each cluster first, then connect the No. 1 serial DC cable, then connect the No.
4 serial DC copper bar, and finally connectthe No. 2 cable.

3). Connect from bottom to top during wiring to prevent misconnection and
shorting.

T S0 @
® ® OOD.:Du o l _
040 ‘ Mg e
& . S R
. ey 040 5 @
DD ° b g 9
® @ [(effflo mssp O Y ® oo §sF O
\ B Ak
_ &

(=]
=)

—
le o

(=
=

g
&=
(=)

o
o (0000 95p O 9,

lo o

OQOD\:EE n&

5l

— Q@

Figur-12 Battery cluster DC cable wiring diagram (picture is for reference only)

NO. Name length(mm) Quantity
1 Series DCcable 1 650 1
2 Series DCcable 2 750 1
3 Battery Serial copper bar 183 10
4 Copper busbar from HV box positive pole to 183 .
battery PACK positive pole

Series DC Cable

Demonstration of installation examples :

® Each battery clusteris 2 columns, 6 layers. When connecting DC cables, connect
the battery module of each column in series, and measure the voltage of each
column of the battery module with a multimeter. If there is no abnormality, then
string the two columns of battery modules.

@ After all the batteries in the cluster are connected in series, use the insulation
meter to measure the insulation level between the positive electrode of the
battery cluster (the positive electrode of the battery module 1) and the
VoltageStack Battery, and the insulation level between the negative electrode of
the battery cluster (the negative electrode of the battery module 11) and the
VoltageStack Battery. The insulation should be more than 100Q/V.

@ After the DC cable is connected, tap the cable plug connector with a rubber
hammerto ensure thatthe cableis securely installed.

6.6.3 Battery module communication cable wiring

1) Take out the matching battery module communication line as shown in
Figure-13 and eparate the communication line according to the battery
module communication line label.

Figure-13 Battery module communication cable diagram (picture is for reference only)

2) According to the wiring position shown in Figure-14, each cluster is connected
to the battery module communication line in the S-shape from the lower right

corner.

24
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Figure-14 Battery cluster communication cable wiring diagram

(pictureis forreference only)

NO. Name Length(mm)| Quantity
1 BPU to battery pack communication line 850 1
2 Batteies series communication line 195 10

Battery pack communication line

6.6.4 BPU wiring instructions

After the power line and communication line inside the VoltageStack Battery
are connected, install the inverter according to the inverter manual, and
connect the battery input end of the inverter to the DC output end of the
battery BPU, and output the BPU COM2. The line is connected to the CAN
communication input port of the inverter.

Note:When batteries are paralleled, if one COM2 is connected to an inverter,
then the COM3 is connected to another battery cluster COM2 or COM3.

i

Figure-15Schematic diagram of the BPU wiring for reference

6.7 Post-installation check

After the installation of the energy storage system is completed, post-

installation inspection is required:

® The VoltageStack Battery and the battery module are aligned with the
mounting holes, the screws are tightened, and the torque meets the requirements
(12Nm)

® The battery module number and installation location are the same
Precautions:

® Check whether each communication cable interface is secure and the single
smallwire harnessis loose before installation

® Check the screws of each interface after installation to confirm whether it is
tightened

26



27

6.8 Power on

6.8.1 System power supply instructions

Inside the container system,the power supply mode of the system is always
determined by the total voltage of the battery module, regardless of the
standalone or parallel system

6.8.2 System power-on instructions

[¢] o

. (5]
POWER SW i e s N0
sl

Com1

RUN  ALARM
o ©

SW  USB PORT

=

[¢]

Figure-16 BPU frontinterface

1) Before powering on, please check whether the battery power line and
communication line are consistent with the instructions in the installation
manual.

2) After confirming that there is no problem with the wiring, you can first dial
the POWER SW, close the DC power switch, and the system is powered on.

6.9 Function operation and testing

No. Status Description

Mode green light: 3s flashing cycle - slow flashing | System standby

Alarm red light: often off Trouble free

Mode green light: 1s flashing cycle charging
2
Alarmred light: 1s flashing cycle First levelalarm
Mode green light: 2s consecutive flashes Discharge state
’ Alarmred light: 2s consecutive flashes Secondary fault
Mode green light: always BCight system error
4

Alarmred light: 3s flashes in succession Tertiary fault

BPU LED indicator description

Special note: When wiring the COM port of the BPU, please pay attention to
the line mark on the connection line, beware of incorrect wiring

— End of installation —
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Maintenance

7.1 Safety instructions for inspection and maintenance

1) There is potential danger in the battery, so proper protective measures must be
taken during operation and maintenance.

2) The battery mustbe operated with the correcttools and protective equipment.

3) Battery maintenance must be carried out by people with battery expertise and
safety training.

4) The operator may be injured by chemicals, electric shock or electric arc during
operation. Although each human body's response to DC and AC current is different,
DCorACcurrentwith voltage higherthan 50V are equally serious to human body, so
the operator must take a conservative posture in operation to avoid the current
injury.

5) When operating batteries and selecting personal protective equipment,
customers and their employees must take the above risks into account to prevent
accidentalshortcircuit, arc, explosion orthermalrunaway.

6) In case of any abnormal problems, please contact the after-sales technical
personnelintime.

7) If you need to open the cover for maintenance (such as forced charge and
discharge of cell, replace board, etc.), please carry out with the authorization of our
engineer.

7.2 Tools to be used during maintenance
Prepare tools to be used during maintenance before operation.

€ Pl
@ Cell phone that can take photos

d

Thermometer

% Pen and paper

Spanner, screwdriver etc

4

T Thermalimager

7.3 System inspection table

When carrying out inspection, maintenance and inspection work, it is necessary to
conduct inspection one by one according to the table, and describe the
corresponding problems of the faulty items.

Pleasereferto Appenx-System inspection and Maintenance Checklistin Capture 9.

7.4 System inspection and maintenance record

7.4.1 Main page parameters and fault parameter records

Date Serialnumber Location Station name Status
Vtotal Location Vmax Cell Vmax Location Vmin CellVmin
Itotal Location Tmax Cell Tmax Location Tmin Cell Tmin
SOC Cell vdiff AU Cell Tdiff AT

At the same time of data recording, it is also necessary to take photos of the

actualsituation forretention. The interface photos are as follow:
i o

6AE33 Battery monitoring system
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7.4.2 The following three tables are battery standby, charging and discharging.
You can select one of them to record according to the actual situation during
the inspection.

(1) Observe the minimum and maximum values of the battery voltage, and record
the module positioninthe VoltageStack Battery standby state:

VoltageStack Serial No. of
Battery No. battery cluster

Cellvoltage Module No.

Max. cell voltage

Min. cell voltage
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(2) Observe the minimum and maximum values of battery voltage, and record the
module position when charging. The charging power is 100% of the rated
capacity of the inverter (if the HPS is 5kW, the charging power is set to 5kw),
please ensure thatthe HPS can be charged through a constant current.

VoltageStack Serial No. of
Battery No. battery cluster

Cellvoltage Module No.

Max. cellvoltage

Min. cell voltage

(3) Observe the minimum and maximum values of the battery, and record the
module position when discharging. The discharge power is 100% of the rated
capacity of the inverter (if the HPS is 5kw, the discharge power is set to 5kWw),
please ensure thatthe HPS can discharge through a constant current.

VoltageStack Serial No. of
Battery No. battery cluster

Cellvoltage Module No.

Max. cell voltage

Min. cell voltage

Note:

1.Itisrecommended to run the charge / discharge test at a constant current for at
least 3-5 minutes, and then record on paper.

2."Field test battery"is the mostimportantdebugging procedure.

3. If the battery voltage is found to be too high or too low, the battery needs to be
charged ordischarged under the guidance of the ATESS engineer.

4. If the temperature is abnormal, the temperature sensor needs to be replaced
underthe guidance of ATESS engineer.

5. If there is no available power supply to charge the battery for more than 2
weeks, itisrecommended to charge the battery forcibly.

7.5 VoltageStack Battery Upper Computer Interface

Upper Computer Interface and Device Communication Connection Instructions:
Screenscaling and layoutrecommendation: 100%

(1) COM SET

(2) COM NAME

(3) BAUD: 115200 bit/s

(4) Device Address: BCU Address
(5) Setting

(6) Click Connect

@NESS Battery monitoring system

Sustar Darsvaiss

7.5.1 DATA Page(Only the master unit has data; the DATA page parameters are
system battery data)

The host device(default BCU address 1) has data, and the DATA page parameter is
usedtoview system battery data information.

eA‘ESS Battery monitoring system
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7.5.2 HOME Page

B Mtk e

@ﬁESS Battery monitoring system

PRy

Wedoom 1o ATERS Baimory monioeng etom

[P . ana 1 AETACOH

System Parameter

ol B

Num Data Name

Value

Modify Ranges

1 | HostID

-(View based on actual battery group)

2 | Remaining Capacity

50(Rated capacity *SOC*0.01)

3 | SOH

100(The state of health of the battery)

4 | StateKeep

5 | Battery Status

:Wait

:Fault

: ForbidCharge

: ForbidDischarge
: Charging

: Discharging

6 | System Status

: Wait

: Charging

: Discharging
: Fault

w N =0O|luuhbh wNnN=0| O

7 | TotalVoltage (V)

-(Total Voltage of the battery)

8 | TotalCurrent (A)

-(Total Current of the battery)

Charge Current
Command(A)

50(Maximum charging current limit of the
battery cluster)

Discharge Current
Command(A)

50(Maximum discharge current limit of
battery cluster)

Num Data Name Value Modify Ranges
11 | Charge Cycles - -
0(Cumulative shutdown times due to level
12 | Number of Shutdowns -
3 orabove faults)
13 | TotalVoltage Low(close)| 0 -
High Volt Rel .
14 'gh Voltage Relay T(Relay status (connect, disconnect) -
Status
15 | Relay FeedBack State |- -
16 | online Battery Group —(Thenumberofbatteryclustersoperating )
normally in the system)
-(Minimum number of battery clusters
17 [MinOnlineBattery Group| required for normal operation of the 1~15
system)
18 | Battery Group -(The total number of battery clustersin 1~15
the system)
11(Number of BMUs in a single battery
19 | Number of Pack 1~15
cluster)
16(Number of cells collected by a single
20 [ Number of Cells ( v K 1~42
BMU)
0 (manually modify the charging demand
21 | CurrentManual Control | current, the maximum charging currentno 0~310
longer checks the charging currenttable)
22 | SOC 50 0~100
23 | Rated Capacity 100(Battery type related data verification) 0~100
24 | SOC Lower Limit 10(Discharge SOC lower limit parameter) 0~20
25 | SOCUpperLimit 100(charging SOCupper limit parameter) 90~100
26 |485A Address 1 -
27 | 485 SetFlag 0 0~1
The BCU system numbers for the same
system must be the same; however, the
system numbers for different battery
28 | BCU System Number 1~30
systems under the same collector cannot
bethe same. Forexample: Battery System
1 (allBCU systems are numbered as 1)
29 | Battery Type (0:RP1001:ETC100 2:RP100H 3:TN100) 0~3
0(0:S0Cis calculated based on the
number of charge and discharge cycles 1:
30 [SOCModeEnable 0~1

SOCis determined basedonthe actual
charge and discharge capacity)
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Battery Parameters

Num Data Name Value Modify Ranges
1 |MaxTemp /Location [-(Location: MaxTemp.PACK Num) -
2 |MinTemp / Location -(Location: Min Temp. PACK Num) -
3 | MaxVoltage /Location|-(Location: Max Voltage PACK Num-CellNum) -
4 | MaxVoltage /Location|-(Location: MinVoltage PACK Num-CellNum) -

Capacity/Power Parameters

Num Data Name Value Modify Ranges
1 | Rated Energy 56 -
2 | Charging Capacity(kwh)| O(Total charging capacity of battery cluster) -
3 Discharging Capacity O(Totaldischarge capacity of battery cluster) -
(kwh)

4 | Charging Energy(kwh) [ O(Totalcharging Energy of battery cluster) -
Discharging Energy .

5 O(Totaldischarge Energy of battery cluster) -
(kwh)

6 Remaining Energy 0(Remaining Energy of battery cluster) -
(kwh)

7 | Electricity/Energy Reset | -(Location: Min Voltage PACK Num-Cell Num) 0~1

Fault / Protection Parameters

Num

Data Name

Value

Modify Ranges

Min Insulation(KQ)

-Theinsulation value of the system
operation.

Thisvalue mustbe observedtotriggeran
insulation fault. Itcannotbe -1 (-1 means
thattheinsulation moduleis not connected)

CANT1 Error

00 (If acommunication failure between BMU
and BCU is reported, this parameter needs
to be checked. Thevalueindicates thatthe
communication with the BMU address has
timed out.)

ActBal CurFault BMU Num|

0

Total Diff Voltage

5(Total pressure difference fault value of
multiple parallel battery packs)

InsuMode Enable

1(0: Insulation faults are detected
accordingtonormallogic. 1: Insulation
faults are detected based on theinverter
status and communication status)

Num Data Name Value Modify Ranges

6 Yoltage Protection 20(voltage faultduration judgment time) 0~60
time(100ms)
Current Protection

7 ) N 10(Current fault duration judgmenttime) 0~60
time(100ms)
Temp Protection L .

8 . 40(temperature fault durationjudgmenttime 0~60
time(100ms)

9 | FaultMessage ClearFlag| 0 0~1

10 | Insu Fault value(kQ) 1Q(m|n|mum |nSL-Jlat|‘onva.lueless.than 0~1000

this parameter willtrigger insulation fault)
11 |Insu Protect Time(min)| 11(Insulation fault protection time) 0~1440

Equipment Information

Num Data Name Value Modify Ranges
1 | Serial Number -(BCU serial number) ,2,'“,2,; A~z
2 | Hardware Version -(BCU Hardware number) ,E,N,z,; A~z
3 | Software Version -(BCU Software number) ,g,:,z,; A~z

Year:2025~2099
Month:1~12
. . Day:1~31
4 |Bcutime (BCUTime) Hour:0~23
Minute:0~59
Second:0~59
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7.5.3 SETTINGS Page

Num Data Name Value Modify Ranges
i
@ AEss Battery monitoring system 10 |NominalVoltage(V) 3.2 2.5~4
Teleor - - 2.9(The minimum voltage value atwhich the
: : 7 » , 11 | FullDischarge Voltage(V)| battery cluster triggers the discharge- 2~3.2
inhibited state during discharge)
1~5
12 | Volt Ratio 1
13 | CellVvoltage Recovery(V) [ 0.1 0.1~0.5
14 | Cellvolt Diff Recovery(V) | 0.1 0.1~0.5

0(Passive balancing system, balancing
mode setto 0, Active balancing system:
15 | Balance Mode ) ) . -1~1
balancing mode setto 1 (active and passive

balancing switch)

Current
oekoma e ATESS Bamony moriteeing Sstem 2075-06.03 3040 s 2 S PSR, Num Data Name Value Modify Ranges
Voltage 0 | CurrentSensorModel(A) 300 -
Num Data Name Value Modify Ranges 1 | Charge Max Current(A) 100 100~900
0 |CellVoltage High3(V) |3.65 3~4.5 2 | Discharge Max Current(A) -100 (-900)~(-100)
1 |CellVoltage High 2(V) |3.6 3~4.5 3 | Charge CurrentHigh 3(A) 115 1~900
2 |[Cellvoltage High 1(V) | 3.58 3~4.5 4 | Charge CurrentHigh 2(A) 110 1~900
3 |CellVvoltage Low 3(V) |2.7 2~3.3 5 | Charge CurrentHigh 1(A) 105 1~900
4 |CellVoltageLow 2(V) |2.8 2~3.3 6 | Charge Start Current(A) 3 1~20
5 |CellVoltageLow 1(V) |2.87 2~3.3 7 | Discharge Start Current(A) -3 (-20)~(-1)
6 | CellVoltage DiffHigh3(V) 0.5 0.1~0.5 8 | StartCurrentDeviation(A) 2 1~20
7 | CellVvoltage Diff High 2(V) 0.3 0.1~0.5 9 | Discharge CurrentHigh 3(A) -115 (-900)~(-1)
8 | cellvoltage Diff High 1(V) 0.25 0.1~0.5 10 | Discharge CurrentHigh 2(A) -110 (-900)~(-1)
3.55(The maximum voltage value of the 11 | Discharge Current High 1(A) -105 (-900)~(-1)
9 |FullCharge Voltage(V) | battery cluster whenittriggers the charging 3.2~4.5
prohibition state during charging) 12 | CurrentCalibrate Enable 0 0~1
13 | Min Currentof SOC Calculate(A) 0.3 0~9.9
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Num Data Name Value Modify Ranges
14 | Charge Calibrate 1 1~280
15 | Charge Calibrate 2 -(Currentcalibration charge and discharge 1~280

parameters)
16 | Discharge Calibrate 1 (-280)~(-1)
17 | Discharge Calibrate 2 (-280)~(-1)
18 | Total Current(A) - -

Temperature

Num Data Name Value Modify Ranges
0 | Temp Diff Max 3(°C) 25 1~25
1 | Temp Diff Max 2(°C) 15 1~25
2 | Temp Diff Max 1(°C) 12 1~25
3 | Charge Temp. High 3(°C) 55 35~65
4 | Charge Temp. High 2(°C) 50 35~65
5 | Charge Temp. High 1(°C) 45 35~65
6 | Charge Temp. Low 3(°C) -10 (-20)~10
7 | Charge Temp. Low 2(°C) -5 (-20)~10
8 | Charge Temp. Low 1(°C) 0 (-20)~10
9 | Discharge Temp. High 3(°C) 55 35~65
10 | Discharge Temp. High 2(°C) 53 35~65
11 | Discharge Temp. High 1(°C) 50 35~65
12 | Discharge Temp. Low 3(°C) -20 (-20)~10
13 | Discharge Temp. Low 2(°C) -15 (-20)~10
14 | Discharge Temp Low 1(°C) -5 (-20)~10

Network Information

Num Data Name Value Modify Ranges

N e . 0:4G Connect
0 etwork Connection 1: Wifi Connect -

Status 2: Disconnect(EnerLog Connection Status)

1 Server Address 47.57.139.213 ‘0'~'9"; 'A'~'Z’
2 | ServerPort 5279 ‘0'~'9"; 'A’~'Z'
3 | Firmware Version -(EnerLog Firmware Version) ‘0'~'9"; 'A'~'Z’
4 | wiel Account -(When connecting to the WIFI module, fill 0t AT

inthe WIFI module account)

5 |wirip d -(When connecting to the WIFI module, fill 0Imrg A 7
asswor inthe WIFI module password) !

6 |CC -(Fillin the verification code of the EnerLog) | ‘0’'~'9’; ‘A’~'Z’

7 | 4GSerial Number -(Fillinthe EnerLog serial number) ‘0'~'9’; 'A'~'Z’

7.5.4 FAULT Page

(1)

(2) Click Reading

(3) Observe the progress barreaching 100%
(4)

Outputthe number of exported fault entries(1~64)

Click Export

QRESS Battery monitoring systeim
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7.5.5 PACK Page

The scroll bar allows you to view the voltage, temperature, and BMU version
number of the battery cell.

|

QA‘ESB Battery monitoring system
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7.6 Liability exemption

ATESS does not provide quality warranty services for:
1.Damage caused by improper use, maintenance or inspection of products that not
inaccordance with the provisions of this manual.

2. Damage caused by false installation of the manual maintenance switch(CB/
MCB).

3. Damage caused by using charging equipment that does not meetthe standard or
improper charging operation.

4. Parts not produced by ATESS, such as high-voltage harness, etc.5. The battery
systemis soaked or drown by water.

6. Damage caused by refitting, adding or disassembling battery system without
permission of after-sales department or authorized service provider of ATESS.

7. Damage caused by the operation failure when battery is defective without the
permission of ATESS after-sales department.

8. Damage caused by force majeure, such as earthquake, typhoon, flood, chemical
pollution, lightning strike, hail, sediment, flying stone, fire, or considered
intentionaldamage etc.

Common troubleshooting

8.1 Fault and Abnormal State Processing

Appendix A

FAQ

Q. After closing the POWER SW switch, the battery system has no output.
A.Observe the status of the battery module and the BPU LED lamp;

1) If some of the cabinets are not lit, it is necessary to confirm whether the cabinet
with the last LED light is connected to the next cabinet without the LED light and
the communication line connected to all the cabinets without the LEDs is
incorrect. Or missing the connection, or even the communication line is damaged;
2) If all the cabinets are not lit, it indicates that there is a problem with the power
supply of the system. Itis necessary to check whether the power line of the cabinet
systemisincorrectly wired or missing. If there is no error in the power wiring, then
the BPU needs to be openedto check whetherthe power circuitis faulty.

3) If all the cabinet LED lights are on, you need to check the fault according to the
battery module and the BPU indicator.

Q. Whatshould I doif the indicator light of the BPU shows the first level alarm, the
second level protection, and the third level protection?

A, 1) Level 1 alarm: The systemisrunning normally without any action;

2) Two-level fault: the battery system has no action and the inverter is standby;

3) Three-level fault: The battery system cuts off the main circuit relay. Inverter
shutdown

4) If there is a system failure, you can first view the fault type information on the
operation data page onthe inverterdisplay, if the faulttype information is viewed
onthedisplay of the battery system.
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8.2 Battery Fault Table

Bx Active Balance Cur Failure Warning

Bx Class2_CellVolt_High_Fault

Bx Class2_CellVolt_Low_Fault

Bx Class2_CellVolt_MaxDiff_Fault

Bx Class2_ChargeCurr_High_Fault

Bx Class2_DisChargeCurr_High_Fault

Bx Class2_TEMP_High_Fault

Bx Class2_TEMP_Low_Fault

Bx Class2_TEMP_MaxDiff_Fault

Bx Class2_TotalVolt_High_Fault

Bx Class2_TotalVolt_Low_Fault

Second level fault, X indicates the fault group
that triggered it; the system can operate
normally

Bx BMU_SPI_Fault

Bx Cell_Open_Fault

Bx Class3_CellVolt_High_Protection

Bx Class3_CellVolt_Low_Protection

Bx Class3_CellvVolt_MaxDiff_Protection

Bx Class3_ChargeCurr_High_Protection

Bx Class3_Dis/ChargeCurr_HW_Protection

Bx Class3_DisChargeCurr_High_Protection

Bx Class3_Master_Slave_ComFault

Bx Class3_TEMP_High_Protection

Bx Class3_TEMP_Low_Protection

Bx Class3_TEMP_MaxDiff_Protection

Bx Class3_TotalVolt_High_Protection

Bx Class3_TotalVolt_Low_Protection

Bx Inverter_BMS_Lowvoltage_Protection

Level 3 protection, the battery group relay is
disconnected, and the Xth battery cluster
cannot operate normally; if the number of
normal battery groups is greater than or equal
to the minimum number of online groups, the
Xth battery group is kicked out of the system
andthe system operates normally

Bx Class4_TEMP_High_Protection

Bx Fire Warning

Bx InsulationLow_Fault

Bx NegativeRelay_feedback_Fault

Bx PositiveRelay_feedback_Fault

Level 4 protection: the entire system fails and all
battery packs cannot operate normally

Bx Smoke Sensor Warning

Bx Temp Sensor Warning

Bx KickOut System

The xth battery group is kicked out
of the system due to a level 3 fault
(the number of normal operating
battery groups is greater than or
equal to the minimum number of
online groups)

TotalVolt <200V|[Poweron_Timeout

If the total voltage is less than200V
or the BCU reads data more than 8
times in a row, this fault will be
reported (alarm/relay will not
close)

TotalVoltDiffHigh_5

The total voltage difference of
multiple parallel batteries is
greater than 5V (the system relay
does not close when powered
on/the alarm is triggered during
operation)

Current Diff Over 10A Warning

PCS/HPS_Communication_Fault

The current difference of multiple
parallel batteries is greater than
10A

MBMS trigger
failure

8.3 Fault phenomenon and troubleshooting methods

8.3.1 Communication failure with HPS

Fault phenomenon: The faultinformation page on the screen displays PCS/H

-PS_Communication_Fault.

Troubleshooting method: This fault will be reported when the communication
between MBMS and theinverteris lost.

Reason 1: The abnormality of the CAN communication line between MBMS and
theinverter will cause communication failure;

Reason 2: The battery system is powered on, but the inverter is not powered on,
so MBMS cannot communicate with the inverter, and the communication failure
will be reported after a delay of 30 minutes.

Solution: Check whether the CAN communication line is connected correctly.
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8.3.2 Master-slave board communication failure

Fault phenomenon: The fault information page on the inverter screen displays
Master-slave board comm failure (level 3).

Troubleshooting method: This fault will be reported if the communication
between MBMS and BCU is lost.

Reason 1: The abnormality of the CAN communication line between MBMS and
BCU will cause communication failure;

Reason 2: During the operation of the battery system, the BCU is kicked out by
MBMS due to a level 3 fault. After the BCU is tripped, the communication between
MBMS and BCU is disconnected, and the master-slave board communication fault
will be reported.

Solution: Check whether the CAN communication line is connected correctly if the
communication line is abnormal; the cause of the BCU fault tripping solves the
BCU fault problem.

8.3.3 BMU communication failure

Fault phenomenon: The fault information page on the screen displays
Class3_BMU_BCU_ComFault.

Troubleshooting method: This fault will be reported when the communication
between BCU and BMU is lost. Generally, the CAN communication line between
BCU and BMS is abnormal, which will cause communication failure, or the CAN
communication matching resistor value is not 120Q (the CAN1 resistor dial is not
set when replacing a new BCU). The location of the BMU with communication
failure can beviewed on the battery pack Host page of the screen.

Solution: Communication line abnormality Check whether the CAN
communication line is connected correctly; CANT resistance value is not correct
Setthe BCU CANT dial.

) AEss Battory menitaring system
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8.3.4 Voltage sampling abnormality

Fault phenomenon: The faultinformation page on the screen shows low voltage
fault, high voltage fault, and large voltage difference fault.

Troubleshooting method: Battery voltage abnormality is divided into BMU
sampling abnormality and voltage collection harness abnormality. The battery
PACK position with temperature fault can be viewed on the battery pack Host
page of the screen. Battery voltage abnormality can be checked by swapping
adjacent BMUs. After swapping BMUs, the fault position is the same, indicating a
BMU fault; if the fault position changes, it indicates a battery voltage collection
harnessfault.
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Solution: If BMU fails, replace the BMU; if the battery voltage collection harness
fails, replace the battery voltage collection line.

8.3.5 Temperature sampling abnormality

Fault phenomenon: The fault information page on the screen displays low
temperature fault, high temperature fault, and temperature difference fault.

Troubleshooting method: Temperature abnormality is divided into BMU
sampling abnormality and temperature sensor harness abnormality. The battery
pack host page on the screen can view the location of the temperature fault
battery PACK. Temperature abnormality can be checked by swapping adjacent
BMUs. After swapping BMUs, the fault location is the same, indicating a BMU fault;
if the fault location changes, itindicates atemperature sensor harness fault.

Solution: If BMU fails, replace the BMU; if the temperature sensor harness fails,
replace thetemperature sensorline.

8.3.6 Abnormal current

Fault phenomenon: When the system is powered on, a level 3 fault is reported,
and the screen shows abnormalcurrent (as shown below).

Troubleshooting method: This is usually caused by a virtual connection problem
of the current collection harness of the BPU. The location of the battery cluster
with abnormal current can be confirmed through the battery cluster data page.
Solution: Disassemble the BPU and reconnect the current collection connectors at
the BCU end and the currentsensor end (as shown in the figure below).

"
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8.3.7 Active current balancing failure (REPT BMU has this function)

Fault phenomenon: The faultinformation page on the screen shows that the
active balancing current fails.

Troubleshooting method: This fault is caused by failure of active balancing
function. You can view the location of the faulty BMU on the battery pack Host
page of the screen, find the corresponding BMU and measure whether the
fuse onthe active balancing relay board is damaged.

Solution: Replace the damaged fuse on the active balancing board or replace
the active balancing relay board.

=55 Bamwery manitoring syssam
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8.3.8 Relay failure

Fault phenomenon: The fault information page on the screen displays
PositiveRelay_feedback_Fault or NegitiveRelay_feedback_Fault.
Troubleshooting method: Measure whether the main contact and auxiliary
contactfeedback lines of the relay are conductive.

Solution: Relay adhesion treatment: Temporary method, you can try to knock

therelay or supply 24V power to the relay to make the relay adhesion position
fall off and return to normal; long-term method is to replace the relay.
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8.3.9 Insulation failure

Fault phenomenon: The fault information page on the screen displays Bx
InsulationLow_Fault.

Troubleshooting method: To troubleshoot insulation faults, first disconnect
the battery input circuit breaker of the HPS or PBD to confirm whether the
insulation value of the battery system is low or the insulation value of the
photovoltaic system is low. The insulation value can be viewed on the battery
pack Host page. The insulation is normal. The leakage voltage of the high-
voltage positive and negative poles of the battery system to the battery rackiis
close to OV. If there is an insulation problem in the battery pack, the positive
and negative poles of the battery will have a leakage voltage to the battery

rack (for example, 100V or higher). Insulation problems in the battery system
@ - K

6.@'{533 Battery monltoring system
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Battery rack leakage measurement:

Step1 Step2

Battery PACK leakage measurement:

Step1 Step2

Solution: Insulate the battery leakage location and test whether the system
insulation has returned to normal after treatment.
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8.3.10 parallel system total voltage difference 5V

ﬁ-m Battery monltoring system
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Fault phenomenon: The fault information page on the screen shows a total
voltage difference of 5V and a communication fault.

Troubleshooting method: This fault is caused by the total voltage difference
between different battery clustersin the parallel system exceeding 5V.

Solution: The total voltage of the battery cluster needs to be adjusted
through charging and discharging of the inverter; when the total voltage
difference between the battery clusters is less than 5V, restart the system to
resume normal operation.

8.3.11 Abnormal SOC (large cell voltage difference)

04:10 0615 0i5:20 10:25 12:30

@ TODOAD3011(BATTERY SOC)

Fault phenomenon: The SOC curve of the battery system drops abnormally. The
SOC of the battery suddenly drops rapidly during normal discharge or suddenly
rises rapidly during normal charging.

Troubleshooting method: The reason for SOC abnormality is poor battery
consistency in the battery system, which can easily trigger SOC discharge
calibration or charge calibration during the charge and discharge process. By
analyzing the server historical data or analyzing and saving CAN communication
data, you can find the location of the battery with abnormal voltage and confirm
whetherthe battery system has poor battery consistency or capacity attenuation.

Solution: If the battery consistency is poor, recharge the battery; if the battery
capacity is attenuated, replace the battery module; if the BMU sampling is
abnormal, replace the BMU.
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