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Term Definition

REEX

Product: Refers to rechargeable Prismatic 230Ah LFP Cell with aluminum shell manufactured by EVE
Power Co., Ltd. in this specification.

7= M AHAR PR R R IERILZ SR DB RN T EFH 230.0Ah AT B A FETHRBKEEE 75

o

Customer: Refers to the buyer in EVE Power Sales Contract.

= F i CRLZSa D ERAFFRHEEERA) PHXS,

Environment temperature: Surrounding environmental temperature where the cell is located.

IERE : BN EARTNERE.

Cell temperature: Temperature measure by the temperature sensor installed at the center of cell surface.

R : REASMRETRONBEEBSENENBMIRE.

Rate: The ratio of the charge/discharge current to the rated capacity of the cell is indicated by the letter C. For
example, if the cell capacity is 230.0Ah, when the charging or discharging current is 115.0A, the
charging or discharging rate is 0.5C.

& X RAEBEREEMNAESEENLE , AFE C KT, flf0, BMBERN 230.0Ah , ZFBRK

EERRN 115.0A B , MFEEBHAEBAEERH 0.5C,

State of charge: Under unloaded conditions, the ratio of the cell capacity state to the rated capacity measured
in ampere-hours or watt-hours. The abbreviation is expressed by SOC. For example, if the capacity
is 230.0Ah as 100% SOC, when the capacity is 0Ah, the SOC is 0%.

FBERE  EXLABENERLT , U2B/ PR EURFS N A BT ENEOEERSERERENLE | 4

BER SOC &R, Wl : BREBEH 230.0Ah BPRASMA 100%SOC , HEREN 0Ah &Y , SOC J3 0%.
Cycle: The cell is charged and discharged in a cycle according to the prescribed charging and discharging
standards. The cycle includes short-term normal charging or a combination of regenerative charging
and discharging processes. In the charging process, sometimes there is only normal charging and no
regenerative charging. The discharge can be formed by combining some partial discharges.

& B EtEAEN TR ETRE—IXN —MER, BRRSRENNEEREHEBLEREBNREIEN

HE ERBEIBRPENABEEREMAEBLERTBNER. HBEATUH- LB HBHEHEE—ER
Bo

Standard charge: The charging mode described in 3.5 of this specification.

FREFTER : AHEHE 35 RAMRM FEBER,

Standard discharge: The discharge mode described in 3.6 of this specification.

FRERRER B EE 3.6 KATRA AR EBER,
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Open circuit voltage: The voltage of the cell measured when unloaded or circuit is connected. The abbreviation
is expressed by OCV.

FRRBE R ERACMARFBENSHEMNBEE , FEMH OCV &R

DC resistance: The ratio of the voltage change of the cell to the corresponding current change under working
conditions, the abbreviation is DCR, and the test method is as described in section 3.8.3.8 of this
specification.

ERBHE : TEXRGTEONBETLEEMNEREZE FER DCR KRR MidA ZMAMEFEE3.83.8
KPR,

Module: Lithium-ion batteries combined in series and parallel, intermediate products formed between single
cell cells and PACK which are integrated with cell monitoring and management devices.

= B EEFRULEHRAFRNES , NELFEDEREERREFERNBEME PACK WHE ™M,

Pulse current: The current or voltage pulses that appear periodically are called pulse currents. The pulse
currents appear either in the same direction or in alternating positive and negative directions.

PR : LBAHMES AN ERRBEMAHABTER , BOPERIRAF—FEER , FRAE, AKX
BxRA | I,

Compression force: When the module is assembled, the battery bears the force perpendicular to the battery
stacking direction.

E & h: SAAFN  IASEETHBHEE AN,

Units of measurement : Refer to following table

BB : DT
Table 1 Units of measurement

x1MNELMN

No. Unit Abbreviation Type of units

Fs B HE L RiE¥id)
1 R4 (Volt) \Y Voltage EB8FE & {1
2 Z 3% (Ampere) A Current B8 47
3 Z -/t (Ampere-Hour) Ah Capacity 2 $ 11
4 FL4%-/)N Bt (Watt-Hour) Wh Energy BEE $£{
5 KK #8(Ohm) Q Resistance E,fH {7
6 Z R I (Milliohm) mQ Resistance E,FH & {7
7 B K FE (degree Celsius) °C Temperature ;& E # 47
8 22 3K (millimeter) mm Length KE £ {1
9 #(second) s Time B8] 84
10 #H%2% (Hertz) Hz Frequency 37138 & {y

vi
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1. Fundamental Information 242
1.1. Scope of Application & f38 Bl

This specification is applied to Prismatic LFP Cell with aluminum shell manufactured by EVE Power Co., Ltd.
AP RARBERTHIZG D ERAREFHN A BRERE F B,

1.2. Product Type 7= mE#

Prismatic LFP Cell With Aluminum Shell J5 FZ4B 74285 7 E2.5th
1.3. Product Model 7= fa & #x

LF230
2. Cell Specification Bt &S ¥

2.1. Fundamental Parameters B, }th E 253

Table 2 Basic parameters of cell

®2 BRELRSHK

Items Standards Remarks
A 7Y;:3 &
Min. Capacity &’/ NEE 230.0Ah 1C , 25°C+2°C , 2.5-3.65V
Min. Energy /N BEE 736.0Wh 1C , 25°C+2°C , 2.5-3.65V
Initial IR #N#8AFE <0.5mQ AC , 1kHz , 30%~40%SOC
Nominal Voltage ¥=#5 B8 & 3.2v 0.5C , 25°C+2°C 2.5-3.65V
Weight E£ 4140 g+124 g(23%)
Charging Cut-off Voltage
3.65V
7t 8, BR il 8. FE (Umax)
Discharging Cut-off \oltage 2.5V (T>0°C)
R LE BB E (Umin) 2.0V (T<0°C)
Standard Charging Current 115.0A 05C
PRAETEEBER ' '
Standard Discharging Current 230.0A Loc
FRAER BB ' '
o . Applying 300kgf+20kgf pre-pressure, 0.5C/0.5C,
Cycling 25°C oStaffafld Cycle 4000 X 2.5~3.65V. Or follow the cycling method
fBIRMAE [ 45°C Standard Cycle 1800 R 0.5C/0.5C f&ER(300kgf+20kgf FELE O )&
45°CHR AEFRER 1800 Cycles R EVE REMNBEH S ARIT
Operation Charging
Temperature Temperature 0°C~65°C
THERE FERE




-EVE Power CO., Ltd. Confidential Proprietary-

Model LE230 Specification No. RD.LF230-SOL.LF \ersion A
e MEBHS Inlnaten BN
Discharging
Temperature -35°C~65°C
RERE
T Storage 3 months 3 ™A 0°C~45°C Delivery SOC State
emperature h o
R 1 month 1 4 A -20°C~45°C B SOC R
Laser Welding
Depth <2.0mm
BHIEER

Max Pressure Force Max force in longitudinal direction, no

Welding on Terminals 700N deformation.
Parameter of | 44+ 733 & K WMERSBAEESD , FRETK
Al Busbar Max Torque Force
fEmiEE on Terqminals 6N Max torsion, non-loosen.
m k= N ASA
The maximum temperature the terminals can
Max Temperature withstand, at which the plastic pads will not
Force on Terminals 130°C def
P eform.
R RERSBARE , BRETREER

2.2. Product Parameters = @M &

2.2.1.  Dimension and Weight R, E&38+
Table 3 Cell size and weight parameters
K IR, BEEEHF
No. Item Standard Testing Methods
F5 mA 79 Mt 75 EETS
Terminal Height & & 1(H) 207.2040.50mm
Dimension Can-top Height & & 2(h) 204.6020.50mm
1 R+ 3.8.1
Length K E (L) 173.9320.50mm
. = 53.8540.40mm
Thickness 2 E(T) (300kgf, 30%-~40%S0C)
Weight Weight (Includlng blue film,
2 =8 can-top film) 4140-424g (+3%) 3.8.2
= EE(EERE , . EWH)
2.2.2.  Electrical Performance Parameters B8 M BE3E R
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Table 4 Cell electrical performance parameters
& 4 BIEERIEHR
No. Item Standards Testing Methods
Fs mA PRAE MR 5 EET
Nominal Capacity 1C Capacity
1 I . >230.0Ah 3.8.3.2
"= IC¥E=
Nominal Energy 1C Energy
2 = = >736.0Wh 3.8.3.2
BEE 1C ge=
-20°C Discharge Capacity
/Nominal Capacity>100% >70% 3.8.3.3
20°CREREE
0°C Discharge Capacity
/Nominal Capacity><100% >85% 3.8.3.4
O°CERERIFR
Rate Discharge 25°C Discharge Capacity
3 Performance /Nominal Capacity>100% >100% 3835
i =R 25 CRERIFR
45°C Discharge Capacity
/Nominal Capacity><100% >97% 3.8.3.6
45°CREBRIFR
55°C Discharge Capacity
/Nominal Capacity><100% >95% 3.8.3.7
55°CREBRIFR
4 DCR 25°C , 50%S0OC , 1C , 10sec <1.2mQ 3.8.38
25°C+2°C@0.5C/0.5C cycle
(300kgf compression force), or
OEVEocycIe method 4000 cycles,
25°C2°C@0.5C/0.5C , capacity/nominal
2.5~3.65V fE¥~ (300kgf+20kgf capacity>80% 3.8.3.9&3.8.3.11
Nrd RE
ERAT)HE 4000 % , REREFR
/ . >80%
IR EVE REMNBER A
; Cycle 1T,
&
45°C+2°C@0.5C/0.5C cycle
(300kgf compression force), or
OEVEocycIe method 1800 cycles,
2.5~3.65V &R (300kgf+20kgf capacity>80% 3.8.3.10&3.8.3.11
N <! 5
EHHT)RE 1800 % , RERFR
, . >80%
R EVE R TEIR 5 Xt
7o
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Capacity Retention>95%
25°C, 28 days BERFE>5%
25°C , 28 X Capacity Recovery>96% 38312
BEREER>96%
) ) Capacity Retention>93%
. The ‘;‘;‘]%af;%\r/eegm'on 45°C, 28 days BRRIFH93% 18313
RS 45°C , 28 X Capacity Recovery>95%
BERE ER>95%
Capacity Retention>95%
55°C, 7 days BERFE>5%
55°C , 7 X Capacity Recovery>96% 383.14
BREIREL>96%
2.2.3.  Safety Performance parameters &2 4t BEFS ¥R
Table 5 Cell safety performance parameters
5 B2 MEEER
No. Item Standard Testing Methods
F5 I E ¥R M5 EZET
. Over Discharge No fire, No explosion 3841
SRR TRA, THRE o
) Over Charge No fire, No explosion 3842
B TR, TEIE o
3 Shlf)):ﬁ:rinriluit No fire, No explosion 3843
NPT FRK, THRIE
A Heating No fire, No explosion 3844
JIIEES TRAK, TEIE o
. Teén)gl)celriit;re No fire, No explosion 3845
3B E BN RN, TIRIE
6 Extrusion Test No fire, No explosion 3846
B TRA, TR o

2.3. Cell Drawing E85th 4K

See Fig7. W@ 7,

2.4. Out Appearance 7\

The cell should have none of obvious scratches, cracks, rust stains, discoloration, or electrolyte leakage, which have

any defects that affect the commercial value of the cell.

BN ERM. BE, 7. TeRBRBRXIEX BhEANMEETEmAERE.

-4 -
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3. Testing Conditions ¥4

3.1. Environmental Conditions ¥/ 854

Unless otherwise specified, the test should be carried out in an environment with a temperature of 25C +2<C, a
relative humidity of 15%-90% RH, and an atmospheric pressure of 86 kPa to 106 kPa. The ambient temperature

mentioned in this specification refers to 25°C+2°C.

BREEMREN | R NERENRN 25°C2°C , FFERE 15%-90% RH , KSE D H 86kPa~106kPa HIERIE A i
1To ZHBPFARIVER , 2 25°C8°C,

3.2. Measurement Instrument JU £1& &

The accuracy of measuring instruments and meters should meet the following requirements:

MEBMNER, NREBEMFEATER :

A. Voltage measuring device EBENERE : 40.1% ;
B. Current measuring device EBRMEBRE : 40.1% ;
C. Temperature measuring device ;RENEIEE : #0.5°C ;

D. Dimension measuring device R T E%E : 40.01mm ;
E. Weight measuring device EENEFE : 40.19.

3.3.Testing Clamp Preparation JUi% % B &

The single cell needs to be clamped with steel splints or aluminum alloy splints (thickness: 8 mm). The splints need
to cover the large surface of the cell. The splints are fixed with 6 M6 bolts. All sides of the splints need to be covered

with insulating film. Fixtures As shown below:

BHEMERANKRHESSRIR(EE : smmEE , RIRFEBZFELMAME , KARZFE XA 6 > M6

BREE , BXRRSIEHERALEZESE  RETRNTEAT
insulating film 45 4%p%

Splint 4R

—» Splint &4k

Bolt #R#2 Bolt #R4¢
Fig. 1 Schematic diagram of Fig. 2 Insulation film of cell
cell clamp clamp
1 Bk EREH 2 Btk B o iR A
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3.4. Testing Clamp Installation i3 B % %

Eithe)

Place the cell (~40%SOC) covered with blue film (material: PET, thickness 0.11mm) and top film (material: PC,
thickness 0.3mm) in the middle of the clamp, and the initial compression force is (300 kgf220kgf) .

HEOBEERE (MR : PET, BE 0.11mm)MIE A (M : PC, BE 0.3mm)MY 8t (~40%SOC)E T X E
HE , K480 (300kgf120kgf).

Splint (with insulating film)
FAx ( TAELERE )
Cell ®th

Bolt #R4¢

Fig. 3 Schematic diagram of Fig. 4 Side view of cell
cell coating shaft
3 Bt R 4 B3t R

3.5. Standard Charge ¥R/ F BT,

Standard charging is to charge the battery with a constant current of 115.0A to 3.65V under the condition of an
ambient temperature of 25°C+2°C, and then transfer to constant voltage charging at 3.65V until the charging current is
less than or equal to 11.5A, and rest for 30min.

MERBRENRERE 25°C2°CHEHST , M8 115.0A WERERFTBE 3.65V , RS 3.65V T
BERE , EEXBERNTET 115A, HE 30min,

3.6. Standard Discharge ¥R/ EE 7=

Standard discharge is to discharge the battery at a constant current of 230.0A at an ambient temperature of 25C+
2<C, discharge until the voltage reaches 2.5V, and rest for 30 minutes.

FROEREBEERRRE 25°CR2°CHEHT , BiEL 230.0A HEFRIERKE , MEEBEIXE 25V B,
#E 30min,

3.7. Capacity and Energy Calibration 2R EMBEEIRE

The capacity calibration is to charge the cell at a constant current of 230.0A to 3.65V under the condition of an
ambient temperature of 25°C+2°C, and then transfer to constant voltage charging at 3.65V until the charging current is
less than or equal to 11.5A, rest for 30 minutes, and then discharge according to the 3.6 standard discharge. Repeat the
standard charging mode and standard discharging mode 5 times, the average discharge capacity of the last 3 times is the

-6-
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1C discharge capacity, the recorded discharge capacity is the calibrated capacity Co, and the average discharge energy of
the last 3 times is the 1C discharge energy. Record the discharge energy as the calibration energy Eo.

BRENEREINERE 25°CR°CHRMFT |, BithbL 230.0A W RIERKEBE 36V G, HEEXBERS
B 11.5A Bk , #i& 30min , &S5 230.0A MEBE 2.5V , {E 30min, HBUALZEHBERNEE SR, &E 3
ROFEIRBRENN ICHERE BRHERENTERE C , &G 3 XN FIIMBEERN 1C MEBREER,
B EBEEER NIRERER Eoo

3.8. Testing Methods iz, 5 5%

3.8.1.  Dimension R~

Testing Instrument %3 1% % : Automatic wrapping machine B 31 2EH]

Testing Method &% 75 7% :

a) Use a wrapping machine to measure the width and height of the cell;

a) SENEFNHBBSE , EEMETE

b) Use the wrapping machine to measure the thickness of the cell. Test conditions: 30%~40% SOC,300kgf420kgf.

by FASBENELKBMEE , MiHFZHE : 30%~40%SOC, 300kgf+20kgf T Mz,

*The thickness of the cell will increase as the SOC increases, and it will increase along with usage. The thickness
here indicates the thickness of the cell at the time of shipment (30%~40% SOC at the time of shipment).

*e B EREE SOC M BFEM |, EEERANEEMSBEFEMN , ttEEEL KN EMNERE (Kt
B 30%~40%S0C).

3.8.2. Weight EE

Test Instrument: electronic scale;

Test Method: use an electronic scale to measure the weight of the cell.

HERE  BFF; B ZE  FRABRFAENERMNES,
3.8.3.  Electrical Performance EB{EAE

3.8.3.1. 0.5C Discharge Capacity and Energy 0.5C EEBREFEEE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and left for 30min, then discharge to 2.5V at a constant current of 0.5C, and record the discharge capacity and discharge
energy. Repeat the standard charging method and 0.5C discharge method 5 times. When the range of the test results of 3
consecutive times is less than 3% of the rated capacity, the test can be terminated early. The average discharge capacity
of the last 3 times is the 0.5C discharge capacity, and the last 3 times average discharge energy of the second is 0.5C

discharge energy.
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EIREBE 25°C2°CHISMT B 230.0A WERIERABZE 365V /5 HEEXEEFTHERN 11.5A
Lt , #8E 30min , AF 115.0A EE 25V , BE 30min, iIEFZKHEBENKREREE, RBULEERESRE
58, UEEINABRERNRENDNTHEREN 3%, TRIERIAE WNREIANFEEOHRBERE RN 05C
HERE , &5 3RO REEEEEN N 0.5C MEEE,
3.8.3.2. 1C Discharge Capacity and Energy 1C HEEREFAEE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and left for 30min, then discharge it to 2.5V at a constant current of 230.0A, rest for 30min, and record the discharge
capacity and discharge energy. The above charging and discharging are repeated 5 times. When the range of the test
results for 3 consecutive times is less than 3% of the rated capacity, the test can be terminated early. The average
discharge capacity of the last 3 times is the 1C discharge capacity, and the average discharge energy of the last 3 times is
the Discharge energy for 1C.

EIRFHRE 25°C2°CHIZRM T HBIitI 230.0A WEERERFTLE 3.65V fa HIEEXBERBERN 11.5A
Bk , #9i& 30min , AJF 230.0A REE 2.5V , & 30min, IEFRAEREBNMEBEE, REBULERBLFIRE
B5R, HEEIRXZRERNVENTHEREN 3%, ARALRIAR , EFE 3 XN FEEHRBARERH 1C
HERE , &5 3RNFHKREBEERN 1IC MEBRER.
3.8.3.3. -20°C Capacity Retention Rate -20°CRE R IFH

Under the condition of an ambient temperature of 25°C+2°C (constant temperature chamber), carry out capacity
calibration (3.7) of the cell. The cell is charged to 3.65V at a constant current of 230.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 11.5A, then rest at -20°C+2°C for 24 hours,
discharge it to 2.0 V with a constant current of 230.0 A under the environment of -20°C+2°C, record the discharge The

capacity C1, C1/Cy is the capacity retention rate at -20<C.

ERERE 25°CRCHERHT(ERR) , NEMIER 3.7 WA EHTRENRE. EHERE 25°C2°CH%
T, B 230.0A WERIERTLE 365V G, HEEXBERBBERN 11.5A Bk, RFTE-20°CR2°CHIIR
BETHIE 24h , 7£-20°C2°CHYIRE T F 230.0A HERIERMBE 2.0V , IEFKKEBEBE C1, CI/CoBIN-200CERE

3.8.3.4. 0°C Capacity Retention Rate 0°CAERIF=H

Under the condition of an ambient temperature of 25°C+2°C (constant temperature chamber), carry out capacity
calibration (3.7) of the cell. The cell is charged to 3.65V at a constant current of 230.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 11.5A, then rest at 0°C+2°C for 24 hours,
discharge it to 2.0 V with a constant current of 230.0 A under the environment of 0°C+2°C, record the discharge The

capacity C,, Co/Co is the capacity retention rate at 0<C.
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ERERE 25°CRCHEZHT(EER) , MEMIRR 3.7 WA EHITRENRE, EHRERE 25°C2°CH%
HT , EBHLL 230.0A BWERIERFILBZE 3.65V i , RIEEFZEEFREBERN 11.5A Bk, ABTE 0°CE2°CHIER
B TRIE 24h , 7€ 0°C2°CHIIRE T A 230.0A FEBRIERMEE 2.0V , iERKBBBE C,, C/CoEIN 0°CRE
3.8.3.5. 25°C Capacity Retention Rate 25°CR ERIFH

Under the condition of an ambient temperature of 25°C+2°C (constant temperature chamber), carry out capacity
calibration (3.7) of the cell. The cell is charged to 3.65V at a constant current of 230.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 11.5A, then rest at 25°C+2°C for 0.5 hours,
discharge it to 2.5 V with a constant current of 230.0 A under the environment of 25°C+2°C, record the discharge The

capacity Cs, C3/Cy is the capacity retention rate at 25<C.

FEIRERE 25°CRCHFHT(IERM) , WEMRR 3.7 N ERHITREIRE, EMRRE 25°C+2°CHI%
BT, Bt 230.0A WEBRIERTBE 365V 5, KEEXEEXRBHERN 11.5A Bk, RFHE 25°C°CHIF
B THIE 0.5h , £ 25°C2°CHIFRRE T A 230.0A WEERIERMBE 2.5V , IERKHMHBEE Cs, Co/Co Bl N 25°CRE

3.8.3.6. 45°C Capacity Retention Rate 45°CERERIFH

Under the condition of an ambient temperature of 25°C+2°C (constant temperature chamber), carry out capacity
calibration (3.7) of the cell. The cell is charged to 3.65V at a constant current of 230.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 11.5A, then rest at 45°C+2°C for 5 hours,
discharge it to 2.5 V with a constant current of 230.0 A under the environment of 45°C+2°C, record the discharge The

capacity Ca, C4/Cy is the capacity retention rate at 45<C.

ERFRE 25°CR°CHEZRHT(IERA) , NEMZER 3.7 NAEHTRERE, ERERE 25°C£2°CH%
#HT , B 230.0A WEERERFALE 365V 5 , KEEXLERBBERN 11.5A Bilk, RFTHE 45°C2°CHIR
B THAE 5h , 7 45°CR2°CHIME T A 230.0A WEBRIERMEBE 2.5V , iLFHMBEE Cs, CJ/Co BN 25°CRE
RER,

3.8.3.7. 55°C Capacity Retention Rate 55°CRERIFRH

Under the condition of an ambient temperature of 25°C£2°C (constant temperature chamber), carry out capacity
calibration (3.7) of the cell. The cell is charged to 3.65V at a constant current of 230.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 11.5A, then rest at 55°C+2°C for 5 hours,
discharge it to 2.5 V with a constant current of 230.0 A under the environment of 55°C+2°C, record the discharge The

capacity Cs, Cs/Co is the capacity retention rate at 55<C.
ERRRE 25°CRCHRLGT(ERFE) , WHEMIER 3.7 WA EH#HITRENRE. EMRRE 25°C2°CHI%&
#HT, BB 230.0A WEERERFLE 365V 5 , KHEEXLERBBERN 11.5A Bilk, RFHE 55°C+2°CHER
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B THE 5h, £ 55°C+2°CHITRE T A 230.0A MEEFRIERMEZR 25V , iLFKHMERE Cs, Cs/CoEl N 55°CRE

3.8.3.8. Internal Resistance PJFE

a. Under the condition of an ambient temperature of 25<C+2<C, test the cell with a frequency of AC 1kHz, which is
counted as ACR.

b. Under the condition of an ambient temperature of 25°C+2°C, calibrate the cell capacity (3.7), the cell is charged
to 3.65V at a constant current of 230.0A, and then switched to constant voltage charging at 3.65V, until the charging
current is less than or equal to 11.5A, and then discharge at a constant current of 1/3C, for 90 min (adjust the SOC to
50 %) Leave it for 2 hours, record the voltage V at the end of the period, then discharge it with a constant current of
230.0 A for 10 s, record the voltage V> at the end of the discharge, and calculate the DCR, DCR= (V1-V2)*1000/230.0
(mQ).

a. TEIMRERE 25°CRCHRMAT , MHBESBEMRA AC 1kHz BIIER#TNE |, I8 ACR.

b. TERREBE 25°CRCHFMAT , NEMIZR 3.7 WA EHRHTARERE , Bt 230.0A WEBERIERTSR
F365V/E, RIEEFXBEFTBHETRN 11.5A ELL , #BE 30min , AT 1/3C, B9 BB TR AL 90min(IE % SOC
7 50%)HE 2h , ILRWEREBE V1, RI5A 230.0A WERIERMEE 10s , i FKMBAREABE V. , itE DCR,
DCR=(V1-V2)*1000/230.0(m<).

3.8.3.9. 25°C Standard Cycle 25°CHR/HEEER

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40% at room temperature, install the
test fixture according to the method of 3.4.

Mt FIIR R 3.3 HATREME |, EHERT 30%~40%SOC Bt , I8 3.4 WA ERENARE,

Pre-cycle capacity test: discharge the cell at a constant current of 115.0 Ato 2.5 V at an ambient temperature of
25°C+2°C, rest for 30 min, then charge it to 3.65 V with a constant current of 115.0 A, and switch to constant voltage
charging with the cut-off current of 11.5 A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of
115.0 A, and record the discharge capacity Ce.

BRI AEN B : 7 25°CH2°CHIPMRIR E T X et 2L 115.0A M BRIERMBE 2.5V , #E 30min , 115.0A
MERERTBE IV /G, REEXRBEXBBERN 11.5A Bk , #8E 30min , RfF 115.0A HBE 25V ,
& 30min , IERMEBE Coo

Cycle test: ambient temperature 25°C+2°C;

EEN : TIRIRE 25°C+2°C

a. Charge the cell with a constant current of 115.0 A to 3.65 V, then switch to constant voltage charging to 11.5 A to
cut off, and rest for 30 minutes;

b. Discharge to 2.5 V at a constant current of 115.0 A and rest for 30 minutes;

c. Repeat a-b.
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Capacity test after cycle: discharge the cell at a constant current of 115.0 A to 2.5 V at an ambient temperature of
25°C+2°C, rest for 30 min, then charge it to 3.65 V with a constant current of 115.0 A, and switch to constant voltage
charging When the cut-off current is 11.5 A, rest for 30 min, then discharge to 2.5 V at a constant current of 115.0 A,

record the discharge capacity C7, and the capacity retention rate = C7/C¢><100%.
a. XEME 115.0A WERERFZBE 3.65V FEEEFREZE 11.5A E L , #8E 30min ;
b. 3 115.0A BWERIERKEBZE 2.5V , #E 30min ;
c. EEfah
BRERENR : 7£ 25°C2°CHIRERE TX L 115.0A WERERKBE 2.5V, E 30min , ARE
115.0A WERERTZBE3.65V fa , REEXEEFBEBERN 11.5A Bk , #iE 30min , AJF 115.0A KB
E25V, BRHRERE C;, BERIFE=C//Ce>x100%,

3.8.3.10. 45°C Standard Cycle 45°CHREEER

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40% at room temperature, install the

test fixture according to the method of 3.4.
MIABTRR 3.3 HITREHER , HERT 30%-40%SOC B , #HR 3.4 WA ERENHRKRE,

Pre-cycle capacity test: discharge the cell at a constant current of 115.0 Ato 2.5 V at an ambient temperature of
25°C+2°C, rest for 30 min, then charge it to 3.65 V with a constant current of 115.0 A, and switch to constant voltage
charging with the cut-off current of 11.5 A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of
115.0 A, and record the discharge capacity Cs.

BRFIAENE : £ 25°CL2°CHIERE TX 8L 115.0A WEBRERMKBE 2.5V , #E 30min , AF
115.0A W RIERFTBLE 3.65V fa HEEFXBEZBERN 11.5A Bk HE 30min AJ5 115.0A HEE 25V,
#E 30min , iIEFKHMBEE Cso

Cycle test: ambient temperature 45°C+2°C;

EEN : FRRIRE 45°C+2°C

a. Charge the cell with a constant current of 115.0 A to 3.65 V, then switch to constant voltage charging to 11.5 A to
cut off, and rest for 30 minutes;

b. Discharge to 2.5 V at a constant current of 115.0 A and rest for 30 minutes;

c. Repeat a-b.
a.  XTEhEL 115.0A BEBEHRERFTHE 3.65V FHEEZRBEZE 11.5A L |, @B 30min ;

b. LA 115.0A HEERIERMEE 2.5V , HiE 30min ;
c. Efab.

Capacity test after cycle: discharge the cell at a constant current of 115.0 A to 2.5 V at an ambient temperature
of 25°C+2°C, rest for 30 min, then charge it to 3.65 V with a constant current of 115.0 A, and switch to constant

voltage charging When the cut-off current is 11.5 A, rest for 30 min, then discharge to 2.5 V at a constant current of
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115.0 A, record the discharge capacity Co, and the capacity retention rate = Co/Cg><100%.

BRERENR : 7£ 25°C2°CHIRERE TX B 115.0A WERERKBE 2.5V, E 30min , ARE
115.0A EBRIERFTLE 3.65V ja HRIEEFTBERLERN 11.5A Bk FE 30min AJF 115.0A HEBE 25V,
ICRMERE Co , BERIFR=Co/Csx100%.

3.8.3.11. EVE Recommended Cycling Method EVE #EBIRAH R

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40%, install the test fixture according to

the method of 3.4.

MR BTIRER 3.3 HITREMER | 7 30%~40%SOC Bt , IRER 3.4 WHZEREN AR E
Steps of 25<C Staged Charging Cycle:

a. Ambient temperature of 25°C+2°C, initial compression force of 300kgf+20kgf, discharge to 2.5V at 230.0A
current, leave for 30min, charge to 3.65V at 230.0A constant current and constant voltage, cut-off current 0.05C, cycle
for 5 times, when 3 consecutive test results difference is less than 3% of the rated capacity, the test can be ended early,
and the average of the last three test results is taken as the initial capacity Q;

b. Ambient temperature 25°C+2°C, staged charge cycle at 300kgf220kgf;

c.  With 1C(A) constant current charging capacity as 80%*Q;

d. 0.8C(A) constant current charging to 3.5V,

e. 0.5C(A) constant current charging to 3.6V,

f.  0.1C(A) constant current charging to 3.65V;

g. rest for 30 minutes in an open circuit state, discharge to 2.5V at a constant current of 230.0A, and rest for 30
minutes;

h.  Repeat steps from ¢ to g. When the cycle capacity retention rate decreases by 5%, the current value of 1C is
adjusted to 1C*(1-5%*n), n=1,2,3,4...; ensure that every decay 5% of the charging time remains the same, the specific
steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;

i.  Cycle steps c-h until the discharge capacity is less than 80% of the rated capacity.

25°CEHr B FERER TS ¢

a. IMERE25°C+2°C , 300kgf+20kgf T BA230.0AE KM EEE25V , #E30min, BA230.0AEFREBEFZBE
3.65V , BiLEiR11.5A , #E30min , fEHR5AE , HELIRXNABRNERNE N THEREMNI% , ATRAILE R
R MEEIXNHRERFHEENDBREQ

b. IREERE25°C42°C , 300kgf20kgf T #E FE ERFEER ;

c. 1C reu.JEEE;.; 80%*Q ;
d 08CIERTEHEEZHZHE 3.5V ;
e. 05C1ERZE EEE}'EEEE 36V

f. 0.ICTERZEEFZREE 3.65V ;
0. TEFFBRIRAERE30min , LA230.0AERMEZ2.5V , #@E30min ;
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h. EEcE g SR, BRBRERSESRE 5% |, LAt 1C BREFEER 1C*(1-5%*n) , n=1,2,34... ; TR
BER SN REENEKRE -, EASRIMBRBEIAN I REBERE ;

i BER c-h BAEERBERED T SONTAERTEN NL L,
Steps of 45<C Staged Charging Cycle:

a. Ambient temperature of 25°C+2°C, initial compression force of 300kgf+20kgf, discharge to 2.5V at 230.0A
current, leave for 30min, charge to 3.65V at 230.0A constant current and constant voltage, cut-off current 0.05C, cycle
for 5 times, when 3 consecutive test results difference is less than 3% of the rated capacity, the test can be ended early,
and the average of the last three test results is taken as the initial capacity Q;

b.  Ambient temperature 45°C+2°C, staged charge cycle at 300kgf320kgf;

c.  With 1C(A) constant current charging capacity as 80%*Q);

d.  0.8C(A) constant current charging to 3.5V;

e. 0.5C(A) constant current charging to 3.6V,

f.  0.1C(A) constant current charging to 3.65V;

g. rest for 30 minutes in an open circuit state, discharge to 2.5V at a constant current of 230.0A, and rest for 30
minutes;

h.  Repeat steps from ¢ to g. When the cycle capacity retention rate decreases by 5%, the current value of 1C is
adjusted to 1C*(1-5%*n), n=1,2,3,4...; ensure that every decay 5% of the charging time remains the same, the specific
steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;

i.  Cycle steps c-h until the discharge capacity is less than 80% of the rated capacity.

45°CBM B FEERIRIR T2

a. RERE25°CH2°C , 300kgf+20kgf T LA230.0ABFRMEBE2.5V , #E30min, SA230.0AERIEBERLEE
3.65V , BLEiR11.5A , H#E30min , fEHR5AE , HELIRXNABRNERNE N THEREMN3% , ATRAILE R
R MEEIXHRERTFHEENIHBREQ

b. PRFEBREE45°C32°C |, 300kgf+20kgf T B 4 T EBfEER ;
c. 1ICERFELZE 80%*Q ;
d. 08CIERFBERBE ISV ;
05CIEEREEBERBLE 36V ;
f. 0.ICERXLEFZBE 365V ;
g. TEFEIRABRE30mIin , LA230.0AEFKEBEZE2.5V , #BE30mIn ;
h. BEECHgHIR, BABRERISRERRA 5% , AT 1C BREFEN 1C*(1-5%*n) , n=1,2,34... ; ¥

RERM SWN BN KEE -3, EATRANMEZTBEANNEHLBBRE ;
i. BERchBAREEREREDT sONMERTER NLLE,

Corresponding Charging Current Table for Staged Charging Cycle:
B 6 75 BB R ER XY B T BB BRI AR
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Table 6 Corresponding charging current meter for stepped charging cycle
&= 6 B R R EBIEIA X R FL B BB R
ltem Current 100%SOH 95%SOH 90%SOH 85%SOH 80%SOH 75%SOH
: /Capacity (n=0)Current | (n=1)Current | (n=2)Current | (n=3)Current | (n=4)Current | (n=5)Current
nH ZpEt B B 5 B 5 B B 5
Charging 1C(A) 230.0 218.5 207.0 195.5 184.0 172.5
Current(A) 0.8C(A) 184.0 174.8 165.6 156.4 147.2 138.0
0.5C(A) 115.0 109.3 103.5 97.8 92.0 86.3
A
TRBIR(A) 0.1C(A) 23.0 21.9 20.7 19.6 18.4 17.3
Discharging
Current(A) 1C(A) 230.0 230.0 230.0 230.0 230.0 230.0
B ETR(A)
1C constant
Current
Charge to Rated
Capacit .
f ,y Capacity Q 80%Q 76%Q 72%Q 68%Q 64%Q 60%Q
80%Q: | memEQ
ICHERTH
ERE 80%Q

Remarks: When the cycle capacity retention rate decreases by 5%, the charging current 1C/0.8C/0.5C/0.1C current
value is adjusted to 1C/0.8C/0.5C/0.1C *(1-5%*n) at this time, n=0,1,2,3,4, set the current according to the charging and

discharging ammeter corresponding to the stepped charging.
BF  BARBRERFEERH 5% , A FB I 1C/0.8C/0.5C/0.1C BIFR{EHE R 1C/0.8C/0.5C/0.1C
*(1-5%*n) , n=0,1,2,3,4 , LM EFTBIT R FEHBBERTRIZE B

3.8.3.12. 25°C Capacity Retention and Recovery 25°CTai B R iF 51K E

Under the condition of an ambient temperature of 25°C+2°C, calibrate the cell capacity (3.7), the cell is charged to

3.65V at a constant current of 230.0A, and then switched to constant voltage charging at 3.65V, until the charging current

is less than or equal to 11.5A, and then rest for 28 days at an ambient temperature of 25°C+2°C. Discharge according to

the standard discharge method (3.6) under the temperature of 25°C+2°C (record the discharge capacity Cio), the cell is

charged to 3.65V at a constant current of 230.0A, and then switched to constant voltage charging at 3.65V, until the

charging current is less than or equal to 11.5A and discharge with the standard discharge method (3.6) (record the

discharge capacity Ci1). Capacity retention rate=C10/Co><100%, capacity recovery rate=C11/Cy><100%.
EINERE 25°C2°CHISRHT B TAREIRE(3.7) B 230.0A WEFRIERFELEE 3.65V £ 3.65V

THEERE , EEXEBERPTFETF 115A , RABER

BIBE 25°CR2°CILKHTHRE 28 X , ARERER

25°CH2°CHISH T IRBIRERBE S RN B.6)ME(IERNERE C) , ABIRR 230.0A WEFREFRFTBEE 3.65V ,
365V THIEEZE , EEXEHEFRNTET 115A , BREREFRGOMEB(IEZHERE Cn). RERE
H=C19/Co><100% , BEWE F=C11/Co><100%,
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3.8.3.13. 45°C Capacity Retention and Recovery 45°CTai BB R F SR E

Under the condition of an ambient temperature of 25°C+2°C, calibrate the cell capacity (3.7), the cell is charged to
3.65V at a constant current of 230.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 11.5A, and then rest for 28 days at an ambient temperature of 45°C+2°C, and then rest for 5 hours
at an ambient temperature of 25°C+2°C. Discharge according to the standard discharge method (3.6) under the
temperature of 25°C+2°C (record the discharge capacity Ci2), the cell is charged to 3.65V at a constant current of 230.0A,
and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A and
discharge with the standard discharge method (3.6) (record the discharge capacity Ci3). Capacity retention
rate=C12/Co><100%, capacity recovery rate=C13/C¢><100%.

ERERE 25°CR2°CHEHAT NEBEMFITREIRE3.7) BithEL 230.0A WEFREFRFTEBE 3.65V £ 3.65V
THREERS , EEXBERDNTET 115A , RAREHRRE 45°CRCHFHTHRE 28 X , AGEFRE
25°CE2°CHIZRHTHE 6h , AFRBITVERBES X (B.6)MEB(IERKHERE Cr) , RIFIKRER 230.0A WEBERERT
BE 3.65V FE3.65V THRIEERSE EEXRBERNTET 115A AERELREE)MB(CEKHEBERE Ci)o
BERIFER=C1,/Co><100% , BENMKE F=C13/Co>100%.

3.8.3.14. 55°C Capacity Retention and Recovery 55°CTai BB R F SR E

Under the condition of an ambient temperature of 25°C+2°C, calibrate the cell capacity (3.7), the cell is charged to
3.65V at a constant current of 230.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 11.5A, and then rest for 7 days at an ambient temperature of 55°C+2°C, and then rest for 5 hours
at an ambient temperature of 25°C+2°C. Discharge according to the standard discharge method (3.6) under the
temperature of 25°C+2°C (record the discharge capacity Ci4), the cell is charged to 3.65V at a constant current of 230.0A,
and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A and
discharge with the standard discharge method (3.6) (record the discharge capacity Cis). Capacity retention
rate=C14/Cp><100%, capacity recovery rate=C15/Cy><100%.

TEIMBRE 25°C2°CIRHT NEBMBITREIRER.7) B 230.0A WERIERFTLEE 3.65V E 3.65V
THREERS , EEXBERNTET 115A , RARERRRE S5 CRCHRETRE 7 X , RARENRRE
25°C2°CHI M THIE 5h , AR IRBIVERBE SR G6)MB(IERMBEE Cu) , AFIER 230.0A WERERRE
BZE 365V fE365V THIEERE BEEXBBER/NTET 115A ARHEKRBSE N (3.6)ME(IEFKKBEEE Cis)o
BERFEER=C1/Cox100% , BEME F=C15/Co><100%,

3.8.4. Safety Performance &4 A

3.8.4.1. Over Discharge 3 &

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of

230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,

-15-



EVE -EVE Power CO., Ltd. Confidential Proprietary-

Model Specification No. \ersion

= LF230 o RD-LF230-S01-LF A
EichE) MBS RS

and then install the test fixture according to 3.4. The cell was discharged at a constant current of 230.0A for 90 min at the
ambient temperature of the safety test. Observe for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for
electric vehicles)

EIERE 25°C2°CHZRMT |, XML 230.0A WERERFTBE 3.65V , 7 3.65V THIEEFE ,
RBEERNDNTET 115A , RARER 34 WG ELRRNEHARE, £REHEBHRRE 25°C2°C T £t 230.0A
1ERARER 90 min, WEL 1h, (& GB 38031-2020 BN ERAEBRMRZ L ER),

3.8.4.2. Over Charge 3% &

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and then install the test fixture according to 3.4. After the cell is charged to 1.1 times the termination voltage or 115.0%
SOC at a constant current of not less than 1/3C (A) at the ambient temperature of the safety test, stop charging. Observe

for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for electric vehicles)

TEIRBRE 25°CRCHERHT |, XTeitbl 230.0A WEFRIERFTBE 3.65V , 7 3.65V THREERH , EXE
FEERNTET 115A  RERB 34N FELZENHARE, ELXLHBRIMERE T BMARNTF 13CAER
FHRELIEBEN 1.1 55 115.0%S0C J§ , FIEF B, WE 1h, (3% GB 38031-2020 B S ERAE LML LE
K)o

3.8.4.3. External Short-circuit 7AZB%E &

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and then install the test fixture according to 3.4. The positive and negative terminals of the cell are short-circuited
externally for 10 minutes under the environmental temperature of the safety test, and the resistance of the external circuit
should be less than SmQ. Observe for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for electric

vehicles)

EERE 25°C2°CHI BT |, JTEMEL 230.0A WERIERFTBRZE 3.65V , 7£ 3.65V NTEEERKE
ZEERPFETF 115A , REEBIANFELZENRARE, EZ2HRREBEETNEMIE, ﬁWé%*ﬁ%‘
B& 10min , A EBLERBFEEN /N TF 5mQ, M2 1h, (% GB 38031-2020 BEI S FEABEMEZ L ER),

3.8.4.4. Heating iN#(130°C)

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and then install the test fixture according to 3.4. Put the cell into the temperature chamber, and the temperature chamber
will rise from room temperature to 130°C+2°C at a rate of 5°C/min, and keep this temperature for 30 minutes before
stopping heating. Observe for 1h. (Refer to GB 38031-2020 safety requirements for batteries for electric vehicles)
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Eithe)

ERERE 25°C2°CHIZMHT |, JTEEL 230.0A HEBERERFEBLE 3.65V , £ 3.65V THEERE , BEE
ZEBEFRNTFET 115A , RRERB 34 NFELENHRE, FEMWAARER , BERRR 5°C/min KRR
HEBHAZE 130°Cx2°C , HREFIEE 30min FELMAR, ME 1h, (3% GB 38031-2020 B SFEHABBME
£ER),

3.8.4.5. Temperature Cycling /2 E &

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A,
and then install the test fixture according to 3.4. Put the cell into the temperature chamber, and adjust the temperature
chamber according to the following table and figure, and cycles for 5 times. (Refer to GB 38031-2020 safety
requirements for batteries for electric vehicles)

TEIRBRE 25°CRCHERHT |, XTeitbl 230.0A WEFRIERFTBE 3.65V , 7 3.65V THREERH , EXE
ZBEERNTET 115A , RRRBIANFEZZENHARE, FEMEHMARERF  BERRBTRI‘TIET ,
BERRER 5 R, (3% GB 38031-2020 B3I EAEHRMEZEEXR),

Table 7 Temperature cycle corresponding parameter table
xR 71 BERIN NS

Temperature Time Increment Time Accumulation Temperature Change Rate
BE(°C) B ] 18 £ (min) K1t et E (min) B EALR(C/min)

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 2/3

85 110 410 0

25 70 480 6/7

3.8.4.6. Extrusion ¥ E

Under the condition of an ambient temperature of 25C+2<C, the cell is charged to 3.65V at a constant current of
230.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 11.5A.
Test under the following conditions at a safety test environment temperature of 25+5°C:

a) Extrusion direction: apply pressure perpendicular to the direction of the cell cell plate, or the same direction that
the cell cell is most susceptible to extrude in the layout of the whole vehicle;

b) The form of the extruded plate: a semi-cylinder with a radius of 75mm, the length (L) of the semi-cylinder is

greater than the size of the cell being extruded (refer to the figure below);
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c) Extrusion speed: not more than 2mm/s;

d) Extrusion degree: stop extruding after the voltage reaches OV or the deformation reaches 15% or the extruding
force reaches 100kN or 1000 times the weight of the test object;

e) Keep it for 10 minutes. Observe for 1h. (Refer to GB 38031-2020 safety requirements for batteries for electric

vehicles).

FEIMRBE 25°CL2°CIRMAT |, XTSI 230.0A WERIERIEBE 3.65V , £ 365V THIEERS , BEE
ZFEERNTET 115A, EX2HBIMREE TREUTREH#TIAE

Q) FrEFM  EETHEMEAERSOREE  I5R MR AERERR LERZZIFENF@MERE ;

b) HEMRER : £ 75mm HFERE , ¥EFENKEL) K THRFERBEFHRT ;

c) FFEZRE : FKTF 2mm/s ;

d) HERE : BEES oV HERFEED 15%3HE X EF 100kN 5 1000 FRENREEFFLERE ;

e) R¥F 10min, M2 1h, (&% GB 38031-2020 B AFEAEBMZEER)

4. Charge and Discharge Parameters £ B33

The following data is the reference performance data of LF230 cell for reference during BMS design. Actual use is
subject to the use mode and conditions agreed by both parties.

T8RN LF230 Bt E MR | #t BMS RITNSEEA , XREEAURNFAENEA L RNMEMLH
o
4.1. Charge Mode FEEBIER

Table 8 Charging mode parameter table

® 8 RBBREASHK
Parameters Product specificaitons Condition
e FEmAE ES
Standard charging current o
AR TS T 0.5C 25°CH2°C
Maximum continuous charging
current 1C 25°C42°C
BRAFEBAFLEBER
Standard charging voltage Single cell<3.65V
WEFRBEE B R BB 5th<3.65V
Standard charging mode Refer to section 3.5
PREFTBEN ZE35%
Standard charging temperature o
PR R cEC
. No matter what charging mode the cell is in, once the
Absolute charging temperature .
(cell temperature) 0°C~65°C cell tfenr;peratture exceeds ;he qbsolu_tﬁ cthargmg
5 e RS (R Lt perature range,ﬂc argmg:m/: stop
TiL AL TR BEN | HMBEE— BB
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Absolute charging voltage

B FTHEBE

Max 3.65V
&K 3.65V

No matter what charging mode the cell is in, once the

cell voltage exceeds the absolute charging voltage, the

charging will stop
Tt T REEN | BBEE—BEH
BN FEBBEE , BHFILETE

4.2. Other Charging Mode HfthFE B 4E =,

Table 9 Other charging modes/C-cell level (unit: C-Rate)
&9 Hit T BAEN/C-BEH B (£ 1L : C-Rate)

T/SOC | 0% 5% 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%
0°C 0 0 0 0 0 0 0 0 0 0 0 0 0
2°C 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.06 | 0.06 0
5°C 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.12 | 0.12 0
7°C 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.12 | 0.12 0
10°C 0.8 0.8 0.6 0.6 0.6 0.6 0.4 0.4 0.4 0.2 0.2 0.12 0
25°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
45°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
55°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
60°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0

4.3. Discharge Mode FUEEE T
Table 10 Discharge mode parameter table
* 10 HBEAS K
Parameters Product specificaitons Condition
¥ R eSS
Standard discharge current o
PR B R 1c e
Maximum continuous
discharge current 1C 25°C42°C
RAHEAFLEBER
Temperature T>0°C
Discharge cut-off voltage 2.5V mE T>0°C
BB ILLBE Temperature T<0°C
20V BmE T<0°C
Standard discharge mode Refer to section of 3.6
PR SE36T
Standard discharge
temperature 25°C42°C
PRt R BB B
Absolute discharge No matter what discharge mode the cell is in, once the
temperature -35°C~65°C cell temperature exceeds the absolute discharge

(cell temperature)

temperature range, the discharge will stop
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48 31 hR BB R E (BB SHIR ) LB F i i BtEE— BB
BT EIRESEE | BME LB E
No matter what kind of discharge mode the cell is in,
. . once the cell voltage is less than the absolute
Absolute discharge voltage Min 1.75V discharge voltage, it stops discharging
434 BB B &/ 175V Foit e shAh FAR KR | Bk — BT
BB E , BMELEKRES

4.4, Other Discharging Mode HE B EBE

Table 11 Continuous discharge rate/C-cell level (unit: C-Rate)
® 11 FEBBER/C-BIBRA(EAL : C-Rate)

T/SOC | 100% | 95% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% | 5% 0%
-35°C 0 0 0 0 0 0 0 0 0 0 0 0 0
-30°C | 025 | 025 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.12 | 0.06 | 0.03 0
-20°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.25 | 0.12 | 0.06 0
-10°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.15 0
0°C 1 1 1 1 1 1 1 1 1 1 0.5 0.3 0
10°C 1 1 1 1 1 1 1 1 1 1 0.5 0.3 0
25°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
45°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
55°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
60°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0

4.5. Pulsing Mode Bk# & 3%

45.1. Pulsing Discharging Mode Bk B EEE

Table 12 30s pulse discharge rate/ C-cell level (unit: C-Rate)
& 12 30s B EBfE R/ C- R B (1L : C-Rate)

T\SOC | 100% | 95% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% | 5% | 0%
-35°C 0.8 0.8 0.8 0.8 0.8 0.8 0.4 0.4 0.2 0.1 0.1 | 0.05 0
-30°C 1.6 1.6 1.6 1.6 1.6 1.6 0.8 0.8 04 | 025 | 025 | 0.15 0
-20°C 2 2 2 2 2 2 2 1.6 04 | 025 | 025 | 0.15 0
-15°C 2 2 2 2 2 2 2 1.6 04 | 025 | 025 | 0.15 0
-10°C 2 2 2 2 2 2 2 2 2 0.8 0.25 | 0.15 0
-5°C 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 1 05 | 025 0

0°C 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 11 0.6 0.3 0
5°C 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1.15 0.7 | 0.35 0
10°C 24 2.4 24 2.4 2.4 2.4 24 24 2.4 1.2 0.8 0.4 0
15°C 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 1.3 09 | 045 0
20°C 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 1.4 1 0.5 0
25°C 2 1 0
30°C 3 3 3 3 3 3 3 3 3 2 2 1 0
35°C 3 3 3 3 3 3 3 3 3 2 2 1 0
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40°C 3 3 3 3 3 3 3 3 3 2 2 1 0
45°C 3 3 3 3 3 3 3 3 3 2 2 1 0
50°C 3 3 3 3 3 3 3 3 3 2 2 1 0
55°C 3 3 3 3 3 3 3 3 3 2 2 1 0
60°C 3 3 3 3 3 3 3 3 3 2 2 1 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0

45.2. Pulsing Feedback Mode Rk [B] {518 =X,

Table 13 30s pulse feedback rate/ C-cell level (unit: C-Rate)
7 13 30s BoF EHREZ R/ C-HB R B (8L : C-Rate)

T\SOC | 0% | 5% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%
-10°C 0 0 0 0 0 0 0 0 0 0 0 0 0
-5°C 01 | 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 | 0.05 0
0°C 02 | 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0

5°C 08 | 08 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.25 | 0.25 0
10°C 16 | 1.6 1.2 1.2 1.2 1.2 0.8 0.8 0.8 0.4 0.4 0.25 0
15°C 18 | 1.8 1.6 1.6 14 14 1.2 1.2 1.2 1.2 0.6 0.4 0
20°C 2 2 2 2 1.6 1.6 1.6 1.6 1.6 1.6 0.8 0.4 0
25°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
30°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
35°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
40°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
45°C 2 2 2 2 2 2 2 2 2 2 16 0.8 0
50°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
55°C 2 2 2 2 2 2 2 2 2 2 16 0.8 0
60°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0
5. Safety Limits 2 R4l
5.1. Voltage Limits B3/ PR &l
Table 14 Safety limit voltage parameters
® 14 Z2REBESH
Item Category Parameters Protective Action
5= %5 BB REF
Charging Ends Forced to stop

Charging Fas 385V BB L

Voltage . -

FEBE it gr\cl;igciligzrgmg 370V Pre—alz;r&m

R ERY R

-21-




-EVE Power CO., Ltd. Confidential Proprietary-

Model LE230 Specification No. RD.LF230-SOL.LF \ersion A
e MBS Il B
Second Over-Charging
Protection Decrease current or power
EZRTI RARP AL
ey Temperature T>0°C, forced to stop
Discharging Ends ' BE T>0°C @& 1E
PREBLLIE L75v Temperature T<0°C, forced to stop
' REE T<0°C s&#lfF Lk
Temperature T>0°C, Pre-alarm
First Over-Discharging 2.00v BE T>0°C FfReE
Discharging Protection
Voltage & — T R ey Temperature T<0°C, Pre-alarm
B BE ‘ BE T<0°C FRE
Temperature T>0°C,decrease current or
1.90v power
Second Over-Discharging SBE T>0°C BBSRASEINE
Protection
== R Temperature T<0°C, decrease current or
1.80Vv power
BE T<0°C BREikEINE
Short circuit protection Short circuit is not When a short circuit occurs, the cell (cell)
KRR AR allowed is disconnected by the overcurrent device
BMS TRVFER RAEFRRE , X RERMTIT Bt (B th)
protection
BMS &1 Long charging time Charging time within 8 hours | If the charging time is longer than 8 hours,
Protection 7 B35 (B 7E 8 /MBI the charging will be terminated
7t 86 (B T K AR TP F B AET8/NET , MLIETES

5.2. Temperature Limits 72 PR i

Table 15 Safety limit temperature parameters

% 15 Z2REEESH

Item Value Remark
=) e gix
Recommended Operating Recommended cell usage temperature range.
Temperature Range 10°C~45°C 2 5 P 5 0 38 S
HEREREEE R
Maximum operating temoerature If the cell temperature exceeds the maximum operating
_ BT"” ﬂzig P 60°C temperature, the power needs to be reduced to 0.
REIRirm NREMEFREBYBRBBRIIERE  DEREEEN 0.
Minimum ooerating temperature If the cell temperature exceeds the minimum operating
o 1?51"“ 11595;# P 30°C temperature, the power needs to be reduced to 0.
R MR EMEFREBYRRBIERE  DEREEEN 0.
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Maximum safe temperature

If the cell temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent
damage to the cell, and the user should not use it higher than

== - 65°C the maximum safe temperature.
HS‘(IE!R%?ME > 3 BB R 7 S N
MREHEAREBYRERSRE | FLER BT
AENKAMRE AFEANTEETREZ2ERE.
If the cell temperature exceeds the minimum safe
temperature, it will cause irreversible and permanent
Minimum safe temperature damage to the cell, and the user should not lower the
-35°C minimum safe temperature when using it.

RIERZERE

MRBHEAEEEIREZLEE , FERBBT
AENKAERA  AFEARTEETREZEEE,

6. Parameters Recommendation for Module Design #8848 i% i+3 ¥

6.1. Cell Directions B,3th J5 ]

Fig.5 Schematic diagram of LF230 cell direction
5 LF230 it 5 | R EE

6.2. Cell Compression Force B3t FE 48 1

Test Conditions iz &4

Compression area FEZEEFR : 173.90mm*204.60mm (L*h)

Compression speed FE4&IRE : 0.02mm/sec

Compression direction EE4§J5 1@ : Y Direction Y [a]

Cell SOC B3t SOC :

100%
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Table 16 Cell compression limit parameters
& 16 BESR DREISH
Observation TL &R Compression Force [E4& 11
Compression force 3KN
WEESRD
Normal bearing maximum compression force 7kN
EREZBERESED
Internal defects okl
REB = R A
Leakage 16KN
wR

It can be seen from the above table, that the compression force of the cell cannot exceed 9kN, otherwise the cell

may be damaged.
MERTTH |, BMAZHESR D TEEET kN , BN ARBEMLZIME.

6.3. Cell Expansion Force B33tk

6.3.1. Testing Conditions iz sk 4

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40%, install the expansion force test
fixture according to the method of 3.4.
MR BTIRIR 3.3 HITREMESE | £ 30%~40%SOC B , &R 3.4 WA EREMRARE,
At ambient temperature:
-Charge: 115.0 A constant current charge to 3.65 V, then constant voltage charge to cut-off current 11.5 A (0.05C),
rest for 30 minutes.
-Discharge: discharge at 115.0 A constant current to 2.5V, and rest for 30 min.
According to the charging and discharging conditions, cycle to 80% of the initial capacity, and record the cell
expansion force before and after the cycles.
EREHT
-F 8 : 116.0A EREEFTEE 3.65V , BIL®BR 11.5A(0.05C) , #i& 30min.
- 1 115.0A ERMEBE 2.5V , #E 30min,
RBRBMBBERYE , BREVHBEN 80% , 1I2FKBEHEEH BB Do

6.3.2. Testing Results JUi%4E R
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Table 17 Cell expansion force parameter
& 17 BHEK IS
Expansion Force BOL < 3kN
2 EOL < 30kN
6.4. Thermodynamic Parameters ¥ h %S5
Test method: reference standards: GB/T 10295-2008, ASTM E1269-2011
MR 3% - SEFRAE - GB/T 10295-2008, ASTM E1269-2011
Table 18 Battery thermal conductivity parameters
& 18 HhSARBSH
Thermal Conductivity W/(m-K)
Mean thermal conductivity SHRRE W/(mK)
SRREIE X/Z Direction X/Z [a] Y Direction Y [d]
18~20 W/(m-K) 1~2 W/(m-K)

Heat Capacity kJ/(kg-K)
AA KI(kg-K)
0.9~1.2 ki/(kg-K)

Mean heat capacity
REHE

6.5. Recommended Temperature Collection Points #EF/RBEXE R

When collecting temperature on the battery surface, it is recommended that the temperature collection points to be

arranged at the center of the positive pole and the large surface, as shown in the figure below.

XM REIITREERER , BIUUBERERM EEERRERKEHOL , ITHE.

Recommended temperature
collection point

HEEBREXER

Fig.6 Schematic diagram of LF230 battery temperature collection point
6 LF230 BitEERER/TER
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7. Battery Operation Instruction and Precautions B8t #R #1588 B X MBI

7.1. Product End-life Management = @& & L EE

The battery life is limited. Customers should establish an effective tracking system to monitor and record the
internal resistance and capacity of each battery during its life. The measurement method and calculation method of
internal resistance and capacity need to be discussed and agreed between the customer and EVE Power Co., Ltd. When
the internal resistance of the battery in use exceeds 150% of the initial internal resistance of the battery or the capacity is
less than 70% of the nominal capacity, the battery should not to operate. Violation of this requirement will exempt EVE
Power Co., Ltd. from its responsibility for product quality assurance in accordance with the product sales agreement and

this specification.

BMEAREERN  FANEVERNRERZENAEREMEARRANBHEAANENETE, NEX
RENNEFEMITEREZFEZF NP2 D ER QN FHETHCMRNG BEE Z6EH P Bl NEERX
MR AER 150%HBE/NTIRMBER 70% , HEFLEFEASBM, BRIZMER , HERBILZEG3 HE
PR B HE 7= fa E B IUSA R AR 5 P RLARB A9 7= R 2 RIEST T

7.2. Long-term Storage + i 17f%

After the battery is charged, it should be used as soon as possible to avoid loss of usable capacity due to
self-discharge. If storage is required, the battery needs to be stored in a low SOC state. The recommended storage
conditions are: 30%~50%S0OC,0°C~35°C, relative humidity <60%.

BHITRES , ERMER , MEARBNEMERATARERA, FEERE , NEBFEERER SOCH
THATFM. HENFERMR  30%-50% SOC , 0°C~35°C , HIEE<60%,

—

7.3. Transportation i= %

Battery for shipping should be packed in boxes with the SOC of 30%~50%. The severe vibration, impact,
extrusion, sun and rain should be prevented during shipping. Applicable methods of transportation include truck,

train, ship, airplane, etc.
7= BB R TE 30%~50%S0C N EERMEIH 1T, M IBP M LERIZURS), HERFE. BREWS
e BATAE. X&E, B, WEXBIEEH,

7.4. Operation Precautions ¥R /Ei5 83

® ltis strictly forbidden to immerse the battery in water. When it is not in use, it should be placed in a cool and
dry environment

® |t is forbidden to use and leave the battery next to heat and high temperature sources, such as fire, heater, etc.
® Please use a special charger for lithium-ion batteries when charging

® During usage, it is strictly prohibited to reverse the positive and negative terminals of the battery
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® Do not throw the battery in the fire or heater
® ltis forbidden to use metal to directly connect the positive and negative terminals of the battery to short-circuit
® It is forbidden to transport or store the battery with metal, such as hairpins, necklaces, etc.
® Itis forbidden to knock or throw, step on, or bend the battery.
® It is forbidden to directly weld the battery or pierce the battery with nails or other sharp objects

® Itis forbidden to use or place the battery under high temperature (under hot sunlight), otherwise it may cause
the battery to overheat or fail to function and shorten its life.

® Itis forbidden to use it in places with strong static electricity and strong magnetic fields; otherwise it will
easily damage the battery safety protection device and bring hidden dangers of safety.

® |f the battery leaks and the electrolyte splashes on the skin or clothes, immediately wash the affected area with
running water. If the battery leaks and the electrolyte enters the open parts of the human body such as the eyes,
mouth, nose, etc., immediately rinse the eyes with a large amount of water and send to a doctor for treatment
immediately, otherwise it will cause serious harm to the human body.

® If the battery emits peculiar smell, heat, discoloration, deformation, or any abnormality during use, storage, or
charging, immediately remove the battery from the device or charger and stop using it

FENEMBAKR , REFTAN , MAE TR TIERIREHR

BILRBEMERSRRE , A, MARSFEANEE

ZEMNFEAEE FENETARESR

EEARRES , 28 IE AREE

PR EMmET X HARERH

Bt RSB EREERMIE ARER

BitREMEERE , AR, IEF-BERRIICF

FiFmE s, RENSHEnE.

EREEEMMAT FRECHEBHERZ B

BIEESET (RAMMAXT)EARIRESR , BN A5 EEMSARSENEAR,. FpE
B EREFBENBHZ AN ER BN S BREME2RIFRE , TRTRENER

MREMFR , BFERBIEKRKKRL , NZBARDNKERSZEXE,, MREMREME
BRI ARE, O, 8FAKTFHEBMA , NYEAREFAONERE | 3D LEESRTT , BUAX AdiE
B=EHE.

o MREBMAHERK, KK, T, BRHFER, LfF, TEIBFHAEARE , VERFEEMNRER
ZERTBEAEH

..|

Disclaimer %3t =B

If the product demanding party does not use the provisions in this manual, which causes social impact and affects
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the reputation of EVE Power Co., Ltd., EVE Power will pursue the responsibility of the product demanding party.
According to the degree of impact on EVE Power, the product demand party must provide compensation to EVE Power.

MRATFFREREUTRANEARPNAERTER | ERERMERE | HXBIAZST D ERABNE
BEREEN HILZEH D ERAAFLERMERAVNTE. REXAILZS3 DB RA RERNFIE
BE , FREREUFMOPHIZESH AR AREEE,

7.6. Other HEE&

Any matters not mentioned in this specification must be negotiated and determined by both parties.

XA PRRBERPOE , MENFHEEE.
8. Contact Information BER A

Address : EVE Power Co., Ltd., No .68 Jingnan Avenue High-Tech Zone, Duodao District, Jingmen, Hubei .
Tel : 86-0724-6079699

Fax : 86-0724-6079688

Website : http://www.evepower.com

BRRMu  SHIAEBRTHEFTRXESHEHIEAE 68 5 , MiLiZ43) hBRLF

BR R BB © 86-0724-6079699

f& & : 86-0724-6079688

Rk : http://www.evepower.com
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9. Cell Drawing of LF230 LF230 E8jth 4%
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Fig.7 Cell Drawing of LF230
7 LF230 B85t 4%
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