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Safety Instruction

Please read the safety instructions before operating the equipment. The safety precautionary
measures as mentioned herein are only used as the supplement to all safety precautions, without
representing all safety precautions to be complied with. Please comply with local safety rules and
regulations when installing, operating and maintaining the equipment. Only trained professionals are
allowed to install, operate and maintain the equipment, and Crown Solar Energy assumes no
responsibility for losses arising from violating the general safety operation requirement or violating the
safety standard for equipment design, production and use. Installation and maintenance personnel must
have the technical ability of operation in high voltage and AC power supply. Do not wear any conductive
object such as watch, chain bracelet, bracelet and ring when installing, operating and maintaining the

equipment, and keep the equipment away from moisture.

/5.\ Danger ! High Voltage

The high voltage power supply offers the equipment power; direct contact or indirect contact through
wet object with high-voltage power supply may cause fatal danger.

Working in high voltage and

A Using a special tool:

Working in high voltage and AC power, make sure to use a special tool instead of individual tools.

A Static-free:

Static electricity would damage veneer on the electrostatic sensitive components; before touching the
plug-in, circuit board or chips, make sure to use correct electrostatic prevention measures.

A Disconnect the power supply in operation:

When operating the power supply, you must first cut off power supply, live operation is prohibited.

A Disconnect the power supply in operation:

Power system provides DC regulated power supply. DC short circuit could cause fatal damage to the equipment.
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1.Product Introduction

Lithium iron phosphate (LiFePO4 or LFP) is the safest of the mainstream li-ion battery types. The
nominal voltage of a LFP cell is 3.2V (lead-acid: 2V/cell). A 12.8V LFP battery therefore consists of 4
cells connected in series; and a 25.6V battery consists of 8 cells connected in series. This product is

widely used in solar/wind energy storage, golf cart, back-up powers for UPS/EPS, tools and so on.

1.1 Battery discharge curve(@25°C)
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1.2 Charge profiles

Batteries must be charged using a dedicated lithium battery charger. For 12V series batteries, use
a 14.6V charger, and for 24V series batteries, use a 29.2V charger. Note that the charging current
should be within the specified value.

Standard charge mode:
For 12V series batteries at 5°C~45°C temperature, charged to 14.6V at a constant current of 0.2C,

and then charged continuously with constant voltage of 14.6V until the current was current is less than

0.02C.
For 24V series batteries at 5°C~45°C temperature, charged to 29.2V at a constant current of 0.2C,

and then charged continuously with constant voltage of 29.2V until the current was current is less than
0.02C.
1.3 Battery Management System

1.3.1 The functions of a BMS are:
If the battery voltage is too low, the battery disconnects the load in time to prevent the battery

voltage from being too low.
When the battery is charged, if the voltage is too high, it will actively stop charging to prevent the

battery from overvoltage.
If the battery temperature is too high, the output is turned off.

1
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Therefore, in order to prevent damage to lithium ion batteries, BMS is essential.

A BMS is therefore indispensable to prevent damage to Li-ion batteries.

1.3.2 Protection Function

1. Over charge voltage protection 2. Over discharge voltage protection

3. Over current protection 4. Temperature protection 5. Short circuit protection
1.4 Cable

Battery cables should be sized to handle the expected load. Refer to Table 3-1 for the maximum
amperage based on the cable/wire gauge size.
Table

Cable/wire size (mm?) 1 1.5 2.5 4 6 16 25

DC current (A) 18 22 30 39 50 90 120
Notel: Above load base on single copper cable/wire

Note2: lithium ion batteries no need any communication cable.

2. Battery series and parallel use
A 12V battery can be used in series with a maximum of four batteries or four batteries in parallel,

Do not exceed this amount, otherwise it will cause battery damage

Before connecting batteries in parallel or series, ensure that the differential pressure between
batteries is less than 0.6V to avoid capacity loss and safety risks caused by inconsistent differential
pressure between batteries

In order to keep the battery differential pressure under 0.6V,Before connecting the batteries in
series, discharge single 12V battery and connect the batteries in series after discharging all the

batteries ;

You can increase capacity by connect batteries in parallel, or increase voltage by connect batteries
in series, or both, make sure no more than 4 batteries in one bank.

Connection diagram as following:

2.1 Series connection mode

2
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2.2 Parallel connection

Connect battery first and make sure external power device is turned off before wiring connection.
Length of cable between battery module and power plant shall be less than 2.0m. To make sure

similar voltage drop of cable for each battery, length of all positive and negative cables should be

the similar.

® Color for cable between ‘+’ and positive bus-bar is suggested as red, and cable between *- and

negative breaker or fuse as black or blue.
3. Operation & Maintenance

3.1Requirements for Operation Environment

Discharge -20 ~ +60
Temperature

Range (C) Charge 0~ +45

Storage 0~ +45
Discharge +15~+35

Recommended

Temperature (C) Charge +15~+35
Storage +15~+ 30
Humidity 5% ~ 90%

3.2 Periodic maintenance

In order to improve the system operation and reliability, it is recommended to complete

maintenance operation regularly:

> Please use clean and dry cloth/fabric to clean up the battery and cabinet, if need further cleaning,
please use neutral cleanser. Alcohol or ammonia synthesis is forbidden. Pay attention to avoid short

3
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Carrying shall be handled gently, prevent from severe compact
Prevent battery from splashing liquid
It is recommended to check the circuit and battery operation every three months

3.3 Storage

The battery storage shall be in the clean, cool room and temperature no more than 45°C.

Storing a battery after discharging can result in permanent damage or reduced running time. Before

storing the battery for a long time, charge it fully.

The batteries shall be charged every 6 ~ 12 months (0 ~ 30°C - 12 months, 30 ~ 45°C - 6 months)

during storage.

4. General rules

>PP> P OO

Observe these instructions and keep them located near the Li-ion Battery for future
reference. Work on the Li-ion Battery should be carried out by qualified personnel only.

Any uncovered battery material such as electrolyte or powder on the skin or in the eyes
must be flushed with plenty of clean water immediately. Then seek medical assistance.
Spillages on clothing should be rinsed out with water.

Explosion and fire hazard. Terminals of the Li-ion Battery are always a live; therefore do
not place items or tools on the Li-ion Battery. Avoid short circuits. too deep discharges and
too high charge currents. Use insulated tools. Do not wear any metallic items such as
watches. bracelets. et cetera. In case of fire. you must use a type D. foam or CO2 fire
extinguisher.

Never try to open or dismantle the Li-ion Battery. Electrolyte is very corrosive. In normal
working conditions contact with the electrolyte is impossible. If the battery casing is
damaged do not touch the exposed electrolyte or powder because it is corrosive.

Too deep discharges damage the Li-ion battery seriously and can even be dangerous.
Therefore. use of an external safety relay is obligatory.

Li-ion Batteries are heavy. If involved in an accident they can become a projectile! Ensure
adequate and secure mounting and always use suitable handling equipment for
transportation. Handle with care because Li-ion Batteries are sensitive to mechanical shock.

Disposal of Li-ion batteries

Batteries marked with the recycling symbol must be processed via a recognized recycling agency.

By agreement. they may be returned to the manufacturer. Batteries must not be mixed with domestic

4
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or industrial waste.

2
%é

Non-compliance with operating instructions. repairs made with other than original

parts. or repairs made without authorization render the warranty void.
5. Battery environment
5.1 Ventilation

Batteries do not release gas during normal use. There are no specific ventilation requirements for

batteries installations, although sufficient airflow should be provided to prevent excessive heat build-up.
5.2 Battery orientation

Batteries may be installed in any horizontal or vertical orientation except with the terminals facing
downward.
5.3 Battery environment
Batteries should be stored and installed in a clean, cool and dry place, keeping water, oil, and dirt
away from the batteries. Battery chargers should also be installed in well-ventilated, clean areas that
are easily accessible. Relative humidity should be <90%.

6.Troubleshooting & Solutions

Troubleshooting and Solutions

Troubles Troubleshooting Solutions
Protection against under-voltage Charge battery
Protection against over-temperature or Regulate ambient temperature in the
under-temperature range of 5°C to 45°C for discharge

Battery cannot
discharge

Battery output is short circuit Relieve short circuit and charge battery

Remove some unimportant load and
Protection against over-current
charge battery

5
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Troubles Troubleshooting Solutions

Battery is fully charged. Normal charge
ryis iufly 9 9 Do not need to solve

management
Battery cannot Protection against over-voltage Do not need to solve
charge
Protection against over-temperature or Regulate ambient temperature in the
under-temperature range of 5C to 45°C for charge

7. Battery Parameters

. Maximum
Charging Weight
Model dischargin i XD
Voltage (V) l rging | Size W*D*H(mm) (Ka)
current

ALFP-12100 14.6V 100A 329%172*219mm 10.0Kg

ALFP-12150 14.6V 150A 483*170*240mm 17Kg

ALFP-12200 14.6V 200A 522%218*240mm 22Kg

8. Appendix
6
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APP Download instructions

Step 1 Step 2 Step 3
Scan the QR code to download the app Choose to open in browser,Follow the Open the software and enter the app to
Supports Android and Apple systems prompts to download the corresponding register or log in to an account

operating system app
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Step 4
After successful login, the app will automatically redirect to the<Device List>interfaces 8elect the device you want to connect to on this

interface(According to the MAC address on the back of the Bluetooth module or the built-in Bluetooth aluminum sticker, as shown in the
following figure)Or scan the MAC QR code to directly connect to the device.

4 Devicelist Q= method 1
Scanning the MAC QR code
of the tag allows direct
access to the corresponding
oo device
Bind device after
sy g successful connection
[rerreenn |

oo nng DA VI 1 method 1 .

Select the MAC address of [H."_ej

your corresponding device
and click connect

Do e warl b bind this deviesT

Built in Bluetooth MAC address on the back
sticker MAC address of the Bluetooth module
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APP interface usage instructions

(real time)interface 1

And real-time data display.As shown in the following figure.

Davigelist

i Al DAFS VI
= A4 AT ASPRCH

Ar—msiengg = e Hy

The initial connection to SOC may not
be accurate. Based on the battery pack'
s capacity setting and 1-2 charging and
discharging cycles, SOC will
automatically calibrate

Only when the set pressure difference
and equilibrium value are reached will

the equilibrium be automatically turned
on

If the protection board is unable to
output protection, there will be a
protection status prompt here; Single
string undervoltage protection

T7.4A%9AH
Changing: @ 0 Bilack:
Dinhtom: @ 0N Protecisn "
W Tatatial B Burment W pogwar
= DA o | 42 sy 0N
L WalHligh S vaiow =) Vel
.} 2 T

'~ awavol S pyole-indes

WADE W

Vo oot

Discharge is negative, charging is
positive; If charging 5A, it will display
5A; Discharge 5A, display -5A

T

When the cumulative discharge
capacity exceeds the set parameter
cycle capacity, the number of cycles will
be increased once. Charging midway
does not affect the measurementf

(control)interface 2

Chasging: & D4
DisMos: @ O

W Terabven

A

Lo aiigh

Balnnoe:

Prolection

A Cureet WY Poee

o B BBy
3 walLaw ) aimier

Single voltage indamrmation

Charge switch, discharge switch, and control BMS board data by issuing commands through the APP.As shown in the following

figure.

Charge Switch

4]

Oescharge Switch

| «mD

-0 |

Control the charging and discharging button. If it is
turned on, it is in the charging and discharging on
state. On the contrary, it is in a closed state
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(parameter)interface 3
Basic information, initial settings, as shown in the following diagram.

Basic information interface Password settings interface

Parametior Bagic information
[F]  Basicinformation » | BI“‘“’:'”TT' =3 I Patamtes L=
B  Gigin Soiing [ PP — [ o |

Customizable Bluetooth name
(distinguishing different
Bluetooth devices)

Can set a six digit connection
password; After setting up,
enter the password to enter

the APP

If you forget your password,
you can click<Connect
Password>5 times in a row to
enter management mode,
Enter the management
password to enter the app
and clear the connection
password at the same time

(history)s ¢mine)interface 4
Display the variation curves of battery maximum and minimum voltage, battery current, remaining capacity, temperature, and other
data.Display the last 100 pieces of data, one per minute, as shown in the following figure.

Connecting to the APP will

record data and generate a

Vally Cumrent/ A
byt curve graph .
¥
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