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Term Definition
AiEEX

Product: Refers to rechargeable Prismatic 304Ah LFP Cell with aluminum shell manufactured by EVE
Power Co., Ltd. in this specification.

= & RS R R RIS UZSE AR ABIEFT 304Ah Bl FREE S AR BBk EE BT T it

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

B P IE (WIS HhERATTREEAR) ST,

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

RRIRE: BibFrtNEERERE.

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

HBERR: HEAREREPOREERSEN BN IRE,

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 304Ah, when the charging or discharging current is 152A, the charging or
discharging rate is 0.5C.

& E: REERSEUNAESEENIER, B0 CER. fli, BEEYN 304Ah, MITHEEHTE

B 1524 BY, MUFTEBERAERIZER)T 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 304Ah as 100% SOC, when the capacity is 0Ah, the SOC is 0%.

FHRIRE: ERRBAERT, RN aE ARSI R BN S BRS SMESRNE, B5
FSOC &7, N EIFEEN 304Ah BRI 100%S0C, EREA 0ALRS, SOC F3 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 BRI R R — MER. BRI EREE e BT RNA
T, EREIEPEN RBIEEREMAEEFRENER. BT R—LERS MEEE TR,

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

MEF B AHUSEE 3.5 KEDRAFSEER,

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

TR . AHUEHEE 3.6 SFMARIMKEBE,

Open circuit voltage: The voltage of the cell measured when unloaded or circuit is connected. The abbreviation

is expressed by OCV.
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FHEEBE: RERNMIETRBAEEISUENEBNEE, F5HE OCV Fx.
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.
Ei7tFaR: TYFRM TR RS SHRRAEERTMEZ L, 8558 DCR Fo5, Wt/T S04 MIEBEE 3.8.3.8
SRFMA,

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.

R A EETFEEEEHRATES, MRS S SR B SRS pack MITDERTR,

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.

BKihERT: LAEHIES e Rk eR ERRR AR, BT EIUR— S, SEUE. fi3k
BT HHM,

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

[E 48 7: BEEREN, BitERSESTHHESEHEA.

Units of measurement: Refer to following table

MEEAf: ITE
Table 1 Units of measurement

2= 1 BB

No. Unit Abbreviation Type of units
Fs g EIS EAf Ry
1 fR%F(Volt) \Y Voltage FB[EER(]
2 22t (Ampere) A Current FEjfREA(]
3 ZE-/\Bt(Ampere-Hour) Ah Capacity RE8(
4 FUA%-/)\B(Watt-Hour) Wh Energy BEE8]
5 EX4#(Ohm) Q Resistance E3FHER{]
6 EREE(Milliohm) mQ Resistance EBEEA{]
7 B ECE (degree Celsius) °C Temperature JREE{]
8 EZK(millimeter) mm Length {<E B[]
9 F(second) s Time AY|EIER{:L
10 %% (Hertz) Hz Frequency SERER (]

vi
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1. Fundamental Information BEX{E8
1.1. Scope of application {&EFTEE

This specification is applied to Prismatic LFP Cell with aluminum shell manufactured by EVE Power Co., Ltd.
A r RS BB R T U2 4 m B IR AT RS AR R T,

1.2. Product Type F=fR2EHY
Prismatic LFP Cell with aluminum shell J5H/{E7cEES FHth

1.3. Product model M= FREFR

LF304

2. Cell Specification BjthiiE&54

2.1. Fundamental Parameters EBjiBE AR S5

Table 2 Basic parameters of cell

=2 SEASH

Items THH Standards A Remarks ;¥
Min. Capacity /NS E 304.0Ah 1C, 25°C+2°C, 2.5-3.65V
Min. Energy //\GE 972.8Wh 1C, 25°C£2°C, 2.5-3.65V
Initial IR #J4AMIEE <0.5mQ AC, 1kHz, 30%~40%SOC
Nominal Voltage FR-FREB/E 3.2V 0.5C, 25°C+2°C 2.5-3.65V
Weight B8 5480+164¢g
Charging Cut-off Voltage 365V
FeEBPRHIERE(Umax) )
Discharging Cut-off Voltage 2.5V (T>0°C)
FREE # LEFR [ (Umin) 2.0V (T<0°C)
Standar_d Charging Current 152.0A 0.5C
TREFSEE R
Standard_l\)ischargini Current 304.0A 1.0C
FVEREBERIR
25°C Standard Cycle 4000 3% Applying 300£20kgf compression force,
Cycling 25 CARAENEIR 4000 Cycles 0.5C/0.5C, 2.5~3.65V, Capacity retention>80%.
Performance Or follow the cycling method provided by EVE.
4 M-abt 0,
EINIERE | 45°C Standard Cycle 1800 R 0.5C/0.5C fEFR(300+20kef R4 F)ak:
YT Y
5 IR 1800 Cycles 258 BVE SRR
Operation Charging 0~65°C
Temperature Temperature
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T{ERE THRIRE
Discharging
Temperature -35~65°C
HEBIRE
Storage 3 months 3 ™NB 0~45°C Delivery SOC State
Temperature
e 1 month 1 NF -20~45°C HER SOC K&
Laser Welding
Depth <2.0mm
RS ISR
Max Pressure Force Max force in longitudinal direction, no
Welding on Terminals 700N deformation. )
Parameter of | TRAEESBRAEN WIEERSRAEEN, FREDH
A;l Bulsabar Max Torque Force Max tors; 1
f ax torsion, non-loosen.
RO | ontemina oNm IRAEESHBASR, AR
L2k =z AL
28 | prEsskmE
The maximum temperature the terminals can
Max Temperature withstand, at which the plastic pads will not
Force on Terminals 130°C deform.
WHERSZEXRE BAEEZENEE, ERBARETH

2.2. Product Parameters F= SRS

2.2.1.  Dimension and Weight R~J, EEIER

Table 3 Cell size and weight parameters

R3IRY. EEER

No. Item Standard Testing Methods
5 B i3 WA FEET
Terminal Height B 1(H) 207.20+0.50mm
' , Can-top Height & 2(H1) 204.40+0.50mm
Dimension
I R<t Length <EE(L) 173.70£0.50mm 3.8.1
71.70+0.50mm (300kgf
Thickness [BE(T) compression force,
30%~40%S0C)
Weight Weight (Including blue film,
2 =5 can-top film) 5480+164g(£3%) 3.8.2
= EEEER M &R
2.22.  Electrical Performance Parameters EE{EEIEHR
Table 4 Cell electrical performance parameters
7 4 ERIEREIEIR
No. Item Standards Testing Methods
FS = W Wi FEED
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1 Nomm%%apaclty ICl ((;: %iéty >304.0Ah 3.8.3.2
2 Nomir:\il‘:nergy 1€ E,il o >972.8Wh 3.8.3.2
AeE ICEEE -
-20°C Discharge Capacity
/Nominal Capacityx100% >70% 3.8.33
-20°CEEIRIFE
0°C Discharge Capacity
/Nominal Capacityx100% >85% 38.34
0°CHEBIRIFE
Rate Discharge 25°C Discharge Capacity
3 Performance /Nominal Capacityx100% >100% 3835
BERYERE 25 CRRFISE
45°C Discharge Capacity
/Nominal Capacityx100% >97% 3.8.3.6
45°CHEIRIFE
55°C Discharge Capacity
/Nominal Capacityx100% >95% 3.8.3.7
S CHREIE
4 DCR 25°C, 50%S0OC, 1C, 10sec <1.2mQ 3.8.3.8
25°C£2°C@0.5C/0.5C
cycle (300kgf compression
force), or EVE cycle
method 4000 cycles,
capacity/nominal
25°C+2°C@0.5C/0.5C, capacity>80% 3.8.3.9&3.8.3.11
2.5~3.65V fEIN(300£20kef | 4000 %, BEFIZE>80%
SEENTRE
Coule RAR EVE\T;E{%E@%EWE
5 ER T,
45°CE2°C@0.5C/0.5C
cycle (300kgf compression
force), or EVE cycle 1800 cycles,
method capacity/nominal
45°C42°C@0.5C/0.5C, capacity>80% 3.8.3.10&3.8.3.11
2.5~3.65V &I (300+20kgf 1800, BEERIFHR80%
KENT)EHE
2R EVE 1=HAYEIATS

-3.
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Capacity Retention>95%
25°C, 28 days BEFRIFE>95%
o 3.8.3.12
25°C, 28K Capacity Recovery>96%
BRNEE96%
- it retenti Capacity Retention>93%
e capacity retention . . i
6 and recovery 45°C, 28 days BERFFE>93% 38313
RIS SIRE 45°C, 28X Capacity Recovery>95%
BEIREZ>95%
Capacity Retention>95%
55°C, 7 days BERIFER>95% 383.14
55°C, 17X Capacity Recovery>96% o
BEREZ>96%
2.2.3.  Safety Performance parameters & EBEHSFR
Table 5 Cell safety performance parameters
x5 RLMEHEIR
No. Item Standard Testing Methods
= = 3 W75 EET
. Over Discharge No fire, No explosion 1841
TR REBK, FIBLE
5 Over Charge No fire, No explosion 384
B BN, IBKE o
External )
3 Short-circuit No fire, No explosion 3843
HhERESER K, FIEKE
4 Hea;ing No fire, No explosion 3844
it FIBK. FIRKE
Temperature .
s Cycling No fire, No explosion 3.8.45
SEEFEIR TERK, NRKE
Extrusion Test No fire, No explosion
6 3.8.4.6
B THEX, IR

2.3. Cell Drawing B HE4E,

See Fig.7 W& 7,

2.4. Out Appearance JMNR

-4-

The cell should have none of obvious scratches, cracks, rust stains, discoloration, or electrolyte leakage, which have
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any defects that affect the commercial value of the cell.

Bt ARG, 39E. Hn TOREARTRXISIEBbE BN EER RS,
3. Testing Conditions T 3&5%{4

3.1. Environmental Conditions JME5%(4

Unless otherwise specified, the test should be carried out in an environment with a temperature of 25°C + 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.

BREEHIEI, RRERE 25°C2°C, HEXHBE 15%-90% RH, KSE/1J9 86kPa~106kPa RIENEHIH
7. AHUISBEHRIINVZR, 28 25°C£2°C,

3.2. Measurement Instrument JWEITEE

The accuracy of measuring instruments and meters should meet the following requirements:
MELES, (REREMHELATER:

A. Voltage measuring device EB/EE%E : +0.1%;

B. Current measuring device FEZLMEEEE : +0.1%,;

C. Temperature measuring device [RENERE: +0.5°C;

D. Dimension measuring device R TUEZEE : +0.01mm;

E. Weight measuring device EEERE: 0.1,

3.3.Testing Clamp Preparation plljmed=b: 2=

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:
BRI ER NSRS BE S FIR(EE: 8 mm)ERE, FiRFEBTHEIMAHE, FIRZERMA 6 1> M6
BERE, BERS MNEIRRESEEE, KETRNTEN:

Fig. 1 Schematic diagram of Fig. 2 Insulation film of cell
cell clamp clamp
& 1 B kEREE 2 BBt R ERRIRE
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3.4. Testing Clamp Installatio Ui EZ%E

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+20) )kgf.

¥EBEERE (75R: PET, BE 0.1lmmFIILA #R: PC, EE 0.3mm)BEE (~40%SOC)BETRE
HiE), KD (300+20kef),

Fig. 3 Schematic diagram of Fig. 4 Side view of cell
cell coating shaft
3 IR ) 4 EB A A

3.5. Standard Charge tRETTEES T

Standard charging is to charge the battery with a constant current of 152.0A 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 15.2A, and rest for 30min.

INEFTFRRENEIRE 25°C2°CIIKRM T, IEithEL 152.0A RUEBRIERFTHEE 3.65V, FARTE3.65V TH
1EEFEE, EERBEVNTEFT 15.2A, #8E 30min,

3.6. Standard Discharge ¥R/EEES T

Standard discharge is to discharge the battery at a constant current of 304.0A at an ambient temperature of 25°C &
2°C, discharge until the voltage reaches 2.5V, and rest for 30 minutes.

T BTEEEERE 25°C2°CIOR(F T, EBitbLA 304.0A FURBIRIERMEE, MEBEBEAET 2.5V &Ik,
& 30min,

3.7. Capacity and Energy Calibration EBIFNEIIREEIRE
The capacity calibration is to charge the cell at a constant current of 304.0A 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 15.2A, rest for 30 minutes, and then discharge according to the 3.6 standard discharge. Repeat the

-6-
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standard charging mode and standard discharging mode 5 times, the average discharge capacity of the last 3 times is the

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.
BEITESINERRE 25°C2°CHIKM T, FBithll 304.0A NEBRIERFEBE 3.65V 5, HEETEETH

B3Ry 15.2A B LE, #95 30min, FAJS 304.0A FEEZE 2.5V, HIE 30min, B LRHEBARNES SR, BE3

RIS ERN IC EBAE, CRMESENINESE C, BfE 3 RNTIIMEEEERY 1C HEBEEE.

ICRIFBEERIFRERER Eo.

3.8. Testing Methods JUiz{ 7572

3.8.1.  Dimension R}

Testing Instrument It I818%5: Automatic wrapping machine EZIELIEH,

Testing Method I 3&T5i%:

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

a) GSENBmRNELSE, BEEMEE

b) Use the wrapping machine to measure the thickness of the cell. Test conditions: 30%~40% SOC,300kg{+20kgf.

b) (FRGENEBHERIEEE, MREM: 30%-40%S0C, 300:20kef T,
*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).
*EHEEREE SOC HINSERHEN, EEERREEINSERTIEN, WEREHERTENER (HE
B 30%~40%SOC),

3.8.2. Weight EE

Test Instrument: electronic scale;
Test Method: use an electronic scale to measure the weight of the cell.
MIRE: BFF, RH%: FRBFRNERIBNEE,

3.8.3. Electrical Performance EB{4RE

3.8.3.1.  0.5C Discharge Capacity and Energy 0.5C FERSEREE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A,
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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ENERE 25°CL2°CIIRMA T, BBitbld 304.0A FUEBRIERFERE 3.65V 5, HHIEEFRBEFTBERNA 1524
#LiE, $38 30min, S 152.0A FEEZE 2.5V, B 30min, ICRNERENRELE, KB LFRHEARE
B 5R, HEER 3 RNRERMRENTEESEN 3%, TIRRIERNE, RRE 3 RNEIMEEFER1Z 0.5C
HEEEE, B 3 REFIIEBEEERD)T 0.5C FIEBREE.

3.8.3.2. 1C Discharge Capacity and Energy 1C JEEREFBE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A,
and left for 30min, then discharge it to 2.5V at a constant current of 304.0A, 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.

MR 25°C+2°CRISM T, BBl 304.0A EERIBRARE 3.65V 5, IEERBEFEER 1524
#IE, $93 30min, FAJF 304.0A FEBZE 2.5V, #8E 30min, ICRMBEIENMEBE, KR LFRHESRE
8 50R, HEE 3 RARARNRENTRESEN 3%, TRAERANE, B 3 REBINEEER) 1C
MEBEE, 553 RIEIMEERED 1C EEEE.
3.8.3.3. -20°C Capacity Retention Rate -20°CAE{FIFER

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 304.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 15.2A, then rest at -20°C+2°C for 24 hours,
discharge it to 2.0 V with a constant current of 304.0A under the environment of -20°Cx2°C, record the discharge The

capacity Cy, Ci/Cy is the capacity retention rate at -20°C.

TENERE 25°C2°CIRMH T (TR, XIEBIRER 3.7 RSATREINE. TENERE 25°C+2°CRI%
T, EEitELA 304.0A HIRRFRIBFEEE 3.65V [, FIEFEFREFRFAEETRI 15.24 Bk, FARTE-20°CL2°CHIR
HTHEE 24h, E-20°Cx2°CHIFAEE A 304.0A BUEBRIERALEEE 2.0V, ICRIMEBAE C1, C/CoBI-20°CHE
BRI,

3.8.3.4. 0°C Capacity Retention Rate 0°CRE{RIFE

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 304.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 15.2A, then rest at 0°C£2°C for 24 hours,
discharge it to 2.0 V with a constant current of 304.0A under the environment of 0°C£2°C, record the discharge The

capacity C,, Co/Cy is the capacity retention rate at 0°C.

FENERE 25°CL2°CRUFRME TN IBIEM), JIERRER 3.7 NAEHTEREIRE. TENRERE 25°C:2°CHS

-8-
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R, EBSHELL 304.0A HUEBTRIERFTEE 3.65V 5, HIEEFTBERBERA 1524 BLL, FARBTE 0°Cx2°CHIEA
EETHIE 24h, 7E 0°C2°CHIFNE T 304.0A UEERIERMEBZE 2.0V, ICRMESE C2, C/CoBI 0°CEER

3.8.3.5. 25°C Capacity Retention Rate 25° CERE{FIFHR

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 304.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 15.2A, then rest at 25°C+2°C for 0.5 hours,
discharge it to 2.5 V with a constant current of 304.0A under the environment of 25°C+2°C, record the discharge The

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

IERESERE 25°C2°CIIRE TR, YEIHRR 3.7 W5 5T EIRE. TENRRE 25°C2°CHIK
(T, BBl 304.0A ERFRIERFERE 3.65V 5, HEEREEFEETN 1524 Bk, RABTE 25°Cx2°CRIA
TR 0.5h, 1 25°C2°CHIFRE A 304.0A HUEBFRETERZE 2.5V, ICRMEAE C;, Cy/CoBl 25°CEE
RIS,

3.8.3.6. 45°C Capacity Retention Rate 45°CRE{RIFE

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 304.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 15.2A, then rest at 45°C£2°C for 5 hours,
discharge it to 2.5 V with a constant current of 304.0 A under the environment of 45°C+2°C, record the discharge The

capacity Cs, C4/Cy is the capacity retention rate at 45°C.

TSR 25°C2°CIIS I RIERM), MEIRER 3.7 WA EHTRRINE. EMNRRE 25°C22°CHI%%
T, EBitiLL 304.0A HOERRIERAERE 3.65V 5, HAEEFEREFRFBARA 1524 Bk, HISTE 45°C2°CHIAR
HETHEE sh, 7E 45°C+2°CHIFRIE AR 304.0A FOERFHERKEEE 2.5V, iICRIFERE Ci, Cy/CoRIH 25°CHE
RIFE,

3.8.3.7. 55°C Capacity Retention Rate 55°CRE{RIFE

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 304.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 15.2A, then rest at 55°C+2°C for 5 hours,
discharge it to 2.5 V with a constant current of 304.0 A under the environment of 55°C+2°C, record the discharge The

capacity Cs, Cs/Cy is the capacity retention rate at 55°C.

TSR 25°CH2°CIIRM T IERE), TEEHER 3.7 W ST BINE. TEMNRIRME 25°C2°CHIFR
T, EBtELA 304.0A BIEETIEZSERE 3.65V 5, ABERETREERN 1524 Bk, AFHE 55°C£2°CHYER
HETHIE sh, 1E 55°Cx2°CHIFRE TR 304.0A (UEBFRIERMEBE 2.5V, ICRMEBER Cs, C/CoRIN S5°CEER
RIFE,
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3.8.3.8. Internal Resistance PYfH

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 304.0A, and then switched to constant voltage charging at 3.65V, until the charging
current is less than or equal to 15.2A, and then discharge at a constant current of 1/3Co for 90 min (adjust the SOC to
50 %) Leave it for 2 hours, record the voltage V1 at the end of the period, then discharge it with a constant current of
304.0 A for 10 s, record the voltage V at the end of the discharge, and calculate the DCR, DCR=
(V1-V2)*1000/304(m€2).

a. TERRESIRRE 25°C2°CHUGRMLT, JTHHESSEIRA AC 1kHz BRI T, 1879 ACR.

b, TERESERE 25°C2°CRUSKIF T, STERMHRER 3.7 S RHTRRINE, FBitlbA 304.0A MERERFE
Z 365V 5, HIEEFREERERR 1524 #ik, 83 30min, LFLL 1/3C KRR 90min(fEE SOC
39 50%)HE 2h, IDSHIBFREARE V), SRS 304.0A MBS 10s, ICRMEBFRHFEBE V2, IHE DCR,
DCR=(V1-V2)*1000/304.0(m2),

3.8.3.9. 25°C Standard Cycle 25°CHMEEIA

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.

TERBTHEER 3.3 HTEEES, EEET 30%~40%S0C B, %08 3.4 FSELENAXE,

Pre-cycle capacity test: discharge the cell at a constant current of 152.0 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 152.0 A, and switch to constant voltage
charging with the cut-off current of 15.2A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of
152.0 A, and record the discharge capacity Ce.

BARTAER: 7E 25°C2°CHUFREIRE TXIER HLL 152.0A MEBRIERMEE 2.5V, #88 30min, 152.0A
B TRFTERE 3.65V [5, EIEFERBERERAN 1524 #ik, 198 30min, KI5 152.0A EE25V, 3
B 30min, ICREEBEE Co.

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

BN IMEIRE 25°C+2°C;

a. Charge the cell with a constant current of 152.0 A to 3.65 V, then switch to constant voltage charging to 15.2 A to

cut off, and rest for 30 minutes;

b. Discharge to 2.5 V at a constant current of 152.0 A and rest for 30 minutes;
c. Repeat a-b.

Capacity test after cycle: discharge the cell at a constant current of 152.0 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 152.0 A, and switch to constant voltage
charging When the cut-off current is 15.2 A, rest for 30 min, then discharge to 2.5 V at a constant current of 152.0 A,

record the discharge capacity C7, and the capacity retention rate = C7/C¢*100%.
-10 -
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a.  SYEEMBLA 152.0A HUEBBRIERFSEE 3.65V [FEEIEEFEE 15.2A &b, 8 30min;

b. LA 152.0A NEERIERMEZE 2.5V, #8E 30min;

c. BEEab,

BHREESENR: 1E 25°C2°CRERE TIIERELL 152.0A FIEBRFRIERINEZE 2.5V, B8 30min, ZAFLA
152.0A WERIERFRE 3.65V &, EIEEFBEFRBRER 1524 FiL, #8F 30min, G 152A HEBE
2.5V, iIERMEBEE C;, BEFRRER=C//Cex100%,

3.8.3.10. 45°C Standard Cycle 45°CER/E(EIA

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.

TRRTHERR 3.3 HTREESR, EEIET 30%~40%S0C Bt, 1ZHR 3.4 TiERRMHF<E.

Pre-cycle capacity test: discharge the cell at a constant current of 152.0 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 152.0 A, and switch to constant voltage
charging with the cut-off current of 15.2 A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of
152.0 A, and record the discharge capacity Cs.

BERRISEN: 7E 25°CL2°CROIRESEE FXTERItLA 152.0A BIBRRIEARMEBZE 2.5V, 8 30min, FAFLA
152.0A FIEBRIBIRFTRE 3.65V 5, ReIEEFTREFTRER 15.2A Filk, #8E 30min, AR5 152.0A IEBE 2.5V,

#HE 30min, ICRIBEESE Cs.
Cycle test: ambient temperature 45°C£2°C;

BN IMRIREE 45°C£2°C;
a. Charge the cell with a constant current of 152.0 A to 3.65 V, then switch to constant voltage charging to 15.2 A to
cut off, and rest for 30 minutes;
b. Discharge to 2.5 V at a constant current of 152.0 A and rest for 30 minutes;
c. Repeat a-b.
a.  STEERBLA 152.0A FUEBAIERITEE 3.65V [GRIEEFEE 1524 #LE, #98 30min;
b. LA 152.0A MUEERIERMEBE 2.5V, #8E 30min;
c. HEab,
Capacity test after cycle: discharge the cell at a constant current of 152.0 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 152.0 A, and switch to constant
voltage charging When the cut-off current is 15.2 A, rest for 30 min, then discharge to 2.5 V at a constant current of

152.0 A, record the discharge capacity Co, and the capacity retention rate = Co/Cgx100%.
EREERME: 7E 25°CL2°CRMEIRE FIEitLA 304.0A FUERIERAEE 2.5V, B8 10min, AR
RERtVETTEEATNG.S) R, ARRIBINERESING.OME, ICRINEEE C), FERIFE=C/Cx<100%,

3.8.3.11. EVE Recommended Cycling Method EVE EFEHRAT

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

TRABHRER 3.3 BHTEEES, 7E 30%~40%S0C B, 1ZHR 3.4 SiERENHRA.

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 304.0A
current, leave for 30min, charge to 3.65V at 250.0A 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 300+20kgf;

c. With 1C(A) (Initial 1C=250.0A, If the magnificationx304A>250A, the charging current is 250A;If the
magnificationx304A < 250A, the charging current is the magnificationx304A. The same below.) 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 304.0A, and rest for 30
minutes;

h. Repeat steps from c to g. When the cycle capacity retention rate decreases by 5%, the current value of 1C s
adjusted to 1C*(1-5%%*n), n=1,2,34...; 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°CHi TR a2
a. INEREE25°C2°C, 300:20kgf TLA304. 0ARRIER R 2.5V, B8 30min, LA250.0AERIBEFREE3 .65V,
BHIFEBFR15.2A, #9B30min, EHRSE, UEEIRRIRNERRENTRESEN%, THRAIGRIIG,
BREIRAREREIEEHIBREEQ
b. FESEEE25°C+2°C, 30020kl R EFTERIEIR;
c. 1C(IHE 1C=250.0A, E{EZHx304A>250A, NIFTEEERFA 250A; E{EE=304A <250A, NIFTEBEBTR/
B x304A, TH. ERFTEZE 80%*Q;
0.8C {BRFTTEBEFRBEE 3.5V;
0.5C {BRFTTEHREARBE 3.6V,
0.1C {EiRFTHREFEE 3.65V,
. EFRRSERE30min, L304.0AIERIEEZE2.5V, B 30min;
B c Bl ¢ S8, ERSERSEETR 5%, LA 1C BRERER 1C*(1-5%*n), n=1,234...; xR
BEA, S%HFFRIHKRE B, BN BRIMSFEBEATI NI ERERE,

i ISR oh FEAEENESEDT 0%IER BRI LI,
Steps of 45°C Staged Charging Cycle

[as

5 ge th O
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a.  Ambient temperature of 25°C+2°C, initial compression force of 300kgf20kef, discharge to 2.5V at 304.0A
current, leave for 30min, charge to 3.65V at 250.0A 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 300+20kgf;

c.  With 1C(A) (Initial 1C=250.0A, If the magnificationx304A>250A, the charging current is 250A;If the
magnificationx304A < 250A, the charging current is the magnificationx304A. The same below.)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 304.0A, and rest for 30
minutes;

h.  Repeat steps from c 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°CIE TR IEIA T2
a. INEIRE25°C+2°C, 300+20kgf FLA304.0AREFINEEZE2.5V, #E30min, LA250.0AERIEEFEZE3.65V,
#EEBIR15.2A, $E30min, 1EISE, é ELIRRNERRENTRESEN3%, TIEAERRRT,
BEE3IRN SR I EEPIREE
b. FEREE45°CH2°C, 300i20kgf"FW%?E%ﬂE%;
c. 1C(HI48 1C=250.0A, EHfEZx304A>250A, MUFEEHERFTST 250A; EFZF=304A < 250A, MIFSEEEZN
{BEE==304A, TE. )IERFTEE 80%*Q;
d. 0.8C{ERFTBEFRBE3.5V;
e. 0.5C{ERFTHEFTHEE 3.6V,
f. 0.1C {ERFTHEEFTEE 3.65V;
g TEFFERIASERE30min, LI304.0AERAEEZE2.5V, $E30min;
h, BE c 3 g BB, BRTEFITRETR S%EY, WA 1C EBREREES 10*(1-5%*), n=12,3,4..; T
REEZR S%AFTRIKS—H, BRI 7B R,
i RER ch EREENEEEDT S0O%FESEM AL,
B FE BB R FS B BT

Table 6 Corresponding charging current meter for stepped charging cycle

2 6 BTSRRI R FEFRER AR

Item

B

Current
/Capacity

100%SOH
(n=0)Current

95%SOH
(n=1)Current

90%SOH
(n=2)Current

85%SOH
(n=3)Current

80%SOH
(n=4)Current

75%SOH
(n=5)Current

-13-
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HRASE BRIt BB B B B2 BRI
1C(A) 250 250 250 250 243.2 228
Charging
Current(A) 0.8C(A) 243.2 231.04 218.88 206.72 194.56 1824
ZTEEERA) 0.5C(A) 152 144.4 136.8 129.2 121.6 114
0.1C(A) 304 28.88 27.36 25.84 24.3 22.8
Discharging
Current(A) 1C(A) 304 304 304 304 304 304
TREEEBFR(A)
1C constant
Current
Charge to Rated
Capaci .
80‘5 Q ‘ty Capacity Q 80%Q 76%Q 72%Q 68%Q 64%Q 60%Q
Q| ireERQ
1C |ERTeHE
EFE 80%Q

Remarks:1. 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.

2. When the charging current is greater than 250Ah, 250Ah shall prevail; When the charging current is less
than 250Ah, the actual current shall prevail.

BT 1S ERITEEZR S%hT, IAIFEEET 1C/0.8C/0.5C/0.1C EBiH{EIEEEST 1C/0.8C/0.5C/0.1C
*(1-5%*n), 1=0,1,2,3,4, IRMEEFEEIIRFTEERRRIZEET.
2. HFTEEAIRAT 250Ah, LA 250Ah Joiff; HFEEEEER/IN 250Ah BY, LAKRRERIRIOHE,

3.8.3.12. 25°C Capacity Retention and Recovery 25°CTRiEB{ISF SR EIKE

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 304.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 15.2A, 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 304.0A, and then switched to constant voltage charging at 3.65V, until the
charging current is less than or equal to 15.2A and discharge with the standard discharge method (3.6) (record the

discharge capacity C11). Capacity retention rate=C,0/Cox 100%, capacity recovery rate=C11/Cox100%.

TENMEIRRE 25°CL2°CRUSKM T, X HHTBRBITE(3.7), FBithLA 304.0A BIEBRIERFTBE 3.65V, £ 3.65V
THEEFRE, EERBEERNTET 1524, ARENEERE 25°Cr2°CHIRHTRE 28 X, AEENERE
25°C2°CHISM THRARTIVERFB TG 6B (CRINFEEE Ci), AARIEHR 304.0A BIEBRIERITEE 3.65V,
£ 3.65V T\EERE, EEFTERRVNTET 1524, BIREREL TG OMBICRMESE C1). BEFRR
HE=C10/Cox100%, BFEIKEZR=C11/Cox100%,

-14-
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3.8.3.13. 45°C Capacity Retention and Recovery 45°CTaFB{RIF SR EKE

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 304.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 15.2A, 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 304.0A,
and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A and
discharge with the standard discharge method (3.6) (record the discharge capacity C13). Capacity retention
rate=C12/Cox 100%, capacity recovery rate=C13/Cox100%.

TEINERRE 25°C2°CIIR T, ST T R BARER.7), Faithld 304.0A EBFHIERFERE 3.65V, 7£ 3.65V
TEEEFRE, BEERBEERNTET 1524, REERSEE 45°C2°CRMGTHE 28 X, RAEENREE
25°CL2°CHIRMATHEE 6h, AIGHIBITVERERAZC.OMEB(CRIEERE Cn), RIEHEIR 304.0A IBFRERZT
FIZE 3.65V,1E 3.65V T4E{E/EFeHE, EEFAFRRMNTET 1524, BiRERESRC.OMEBICREEEE Co).
BERIFE=C1/Cox100%, FERIKEZR=C13/Cox100%,

3.8.3.14. 55°C Capacity Retention and Recovery 55°CTEB{fIFSRERE

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 304.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 15.2A, 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 C1a), the cell is charged to 3.65V at a constant current of 304.0A,
and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A and
discharge with the standard discharge method (3.6) (record the discharge capacity Cis). Capacity retention
rate=C14/Cox 100%, capacity recovery rate=C15/Cx100%.

TEFRESERE 25°C+2°CHUSR M T, IFB I TS BIRRE(3.7), EBIELA 304.0A HUFBIRIBIRFTHEE 3.65V, 1E 3.65V
THEEFRE, BEEREERNTET 1524, REENERE S5°C2°CIURMH TBE 7 X, REENIER
25°CE2°CHISRIE THIE 5h, ABHBITEREA G O EE(CRMBER Cu), AEEIR 304.0A BRBFERZE
EBE 3.65V, 7E 3.65V TEEEFR, EERBERNTET 1524, BIREREERG O IEBCRIEEE Cis).
BERIFE=C1/Cox100%, BFRIREZFE-C:s/Co<100%,

3.8.4. Safety Performance & 48E

3.8.4.1. Over Discharge IIHIFE

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

304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.24,
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and then install the test fixture according to 3.4. The cell was discharged at a constant current of 304.0A 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)

TENERAE 25°C2°CRIEMT, JIEBtELA 304.0A HORBIRIERFERZE 3.65V, 7 3.65V THRIEERR, BE
FHEFNTFETF 1524, AEERE 34 NAZRENNKE, FLENRINERR 25+5°CTEibl 304.0A 18
FEHLER 90 min, WIZR 1h, (2% GB 38031-2020 E3FSERAEREIBLEER),

3.8.4.2. Over Charge IR

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.24,
and then install the test fixture according to 3.4. After the cell is charged to 1.1 times the termination voltage or 115%
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)

TERESERE 25°C2°CHORMTR, TTEEMLL 304.0A BURRRIERZFCRE 3.65V, TE3.65V TRiEERE, BHE
REBEEFNFET 1524, AGEER 34 WAELENARE, EREHBNERE FTEIBLF/NT 13CANEHR
FEER LR FRIERY 1.1 188% 115%S0C [5, 51E78H. WIS 1h, (8% GB 38031-2020 EBFiSEREEBREER).

3.8.4.3. External Short-circuit MRS

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A,
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 5 mQ. Observe for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for electric

vehicles)

TERESIREE 25°CH2°CHISE TR, YTEEitLA 304.0A HUEEFRIERFTEZE 3.65V, 7E£3.65V THEERE, BE
ZEEF/NFET 1524, REEE 34 WA ELENRKE, ERSRONERE THEIEE. RikEINE
B8 10min, MEPEISERIRER/NF SmQ. WIZR 1h, (8% GB 38031-2020 EBESEAEBIBLEENK).,

3.8.4.4. Heating IIF(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
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A,
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)

TSR 25°Cx2°CRISRET, XIEEIHLA 304.0A MUEBIRIERZTERE 3.65V, T£3.65V THRIEERE, HE
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ZEEFVNTFET 1524, AEIER 3.4 A5 ELRMRTER, BEEMNRESS, SEEKREE 5°C/min AESR
FHERAE 130°C2°C, FHFIFILRE 30min [RELLINHA, WE 1h, (8% GB 38031-2020 EENSEASHEER
£EK),

3.8.4.5. Temperature Cycling JRE{EIR

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A,
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)

TERERE 25°C2°CHIRMT, XIERItELL 304.0A ERSRIERZREE 3.65V, TE£3.65V TRIEERHE, HE
FEER/NFSET 1524, REKRER 3.4 5ELENHEE, SRIUANBEETD, BEBRR N RS TET,
B 5 R, (5% GB 38031-2020 EEESEAEHEBREER),

Table 7 Tempreture cycle corresponding paremeter table

= 7 REEAIR S

Temperature Time Increment Time Accumulation Temperature Change Rate
BE(CC) A {EIE & (min) RiHAdiEl(min) IBEEYER(°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 25°C+2°C, the cell is charged to 3.65V at a constant current of
304.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 15.2A.
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);

¢) Extrusion speed: not more than 2mm/s;

d) Extrusion degree: stop extruding after the voltage reaches 0V or the deformation reaches 15% or the extruding
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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).

OISR 25°C2°CHUSRIETR, JERibIL 304.0A MFBFIERFTRE 3.65V, 7E3.65V NHIEERE, HE
FEBERNTFET 1524, ELRSNRNEEE MR TR GH TN

2) REAM: EETEESRMERTEREE, BSEbRMEEERB LRESAZIENSHER)

b) BB H42 75mm BRI, FERREHKEOX TR ER R ANRY

o) FFEERE: KT 2mm/s;

d) IWERE: BEXE 0V HEEAE 15%EHFELR] 100kN 5 1000 RIS RERRELFE;

e) {545 10min, WZR 1h, (8% GB 38031-2020 EBalSEAERMNETLEX)

4. Charge and Discharge Parameters FEhEBSE]

The following data is the reference performance data of LF304 cell for reference during BMS design. Actual use is

subject to the use mode and conditions agreed by both parties.
LATREGES LF304 EEBSEMAHERE, (4t BMS IRHHIISEEA, ThRERUNUSAERERSTAIRAS
iR

4.1. Charge Mode ZEFE1EZ,

Table 8 Charging mode parameter table

%= 8 R BHE
Parameters Product specificaitons Condition
28 FERARAE S
Standard charging current oo
AR 0.5C 25°C+2°C
Maximum continuous charging
current 1C 25°C+2°C
BATTREAIFEEER
Standard charging voltage Single cell<3.65V
tREFERERE BE{RERIH<3.65V
Standard charging mode Refer to section 3.5
IREFTRRART, &35
Standard charging temperature
IRETRRE e
No matter what charging mode the cell is in, once the
Absolute charging temperature cell temperature exceeds the absolute charging
(cell temperature) 0~65°C temperature range, charging will stop
Yy 7R B AT (B RS FICH BT 7eratEt, BitiRE—BESH
ExI7eERIEESTE, BMFIETE
Absolute charging voltage Max 3.65V Nﬁ maltter what cl(liar'gghing 1tI)noiie theh cell_ is in, 1once tl;le
g@iﬂ?ﬁEﬁEﬂk_t B 3.65V cell voltage excee c; argiigs‘(’)v lllllte; t((:) pargmg voltage, the
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4.2. Other Charging Mode Efth7sEBE T

Table 9 Other charging modes/C-cell level (unit: C-Rate)
7 9 Hithzer st/ C-EERBIERAL: 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 FFB1ET
Table 10 Discharge mode parameter table
& 10 EERN B HEk
Parameters Product specificaitons F=ga#l Condition
28 1= =1
Standard discharge current c 2500420C
—_ O :l'_' [+
WRERRER R
Maximum continuous
discharge current 1C 25°C+2°C
AT AT
5 Temperature T>0°C
Discharge cut-off voltage SV IBE T>0°C
TR EL LB IE 2OV Temperature T<0°C
0 BE T<0°C
Standard discharge mode Refer to section of 3.6
TR ERET BE36T
Standard discharge
temperature 25°C+2°C
TR IR
. No matter what discharge mode the cell is in, once the
Absolute discharge cell temperature exceeds the absolute discharge
temperature oC temperature range, the discharge will stop
(cell temperature) -35~65 A RS 3
S R R FicHithdb T REEL, BitiRE—BE
= Y ; ISZ, ; ; ISZ S b
EXITNERIRREERE, BE IR
Absolute discharge voltage Min 1.75V No matter what kind of discharge mode the cell is in,
YR ER B/N175V once the cell voitage is less than the absolute discharge

voltage, it stops discharging
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FICERA FAFAERE, BittlBE—BN\TE
SIRLERERIE, BMEIEATE

4.4. Other Discharging Mode ELEHEBIET

Table 11 Continuous discharge rate/C-cell level (unit: C-Rate)
2= 11 SRR EER/C-BSRBI(EBAL: 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 | 025 | 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 i 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 BX/#&E=(,

45.1. Pulsing Discharging Mode fK/HFRAET,

Table 12 30s pulse discharge rate/ C-cell level (unit: C-Rate)
2 12 30s BRPHREREER/ C-RSRBIBRNAL: 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 04 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 0.4 0.25 | 025 | 0.15 0
-20°C 2 2 2 2 2 2 2 1.6 04 0.25 | 025 | 0.15 0
-15°C 2 2 2 2 2 2 2 1.6 0.4 025 | 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 22 2.2 2.2 2.2 22 2.2 22 1.1 0.6 0.3 0
5°C 23 2.3 2.3 2.3 2.3 23 2.3 23 23 1.15 0.7 | 035 0
10°C 24 24 24 24 24 24 24 24 24 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 28 2.8 2.8 2.8 2.8 2.8 2.8 1.4 1 0.5 0
25°C 3 3 3 3 3 3 3 3 3 2 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
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
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60°C 3 3 3

65°C 0 0 0 0 0 0 0 0

4.5.2. Pulsing Feedback Mode Bk [EIfEIER;
Table 13 30s pulse feedback rate/ C-cell level (unit: C-Rate)
2 13 30s PR [EHRES/ C-ERERAI(ERAL: C-Rate)

TSOC | 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 0.1 | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 | 0.05 0
0°C 02 | 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0
5°C 08 | 0.8 0.4 0.4 04 0.4 0.4 04 0.4 0.4 025 | 025 0
10°C 1.6 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 1.8 | 1.8 1.6 1.6 1.4 1.4 1.2 1.2 1.2 1.2 0.6 04 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 1.6 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 1.6 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 Z2bR

5.1. Voltage Limits EBJEJRH!

Table 14 Safety limit voltage parameters

& 14 RERHBESE

Item Category Parameters Protective Action
=] S 24 RIFaIE
Charging Ends 385V Forced to Stop
FeERLRIE ' SEENFLE
Charging First lg)r x(/):é;(;l;rgmg Pre-alarm
Voltage TR 3.70v FRE
FEEEEE R
Second Over-Charging
. Decrease current or power
Protection 3.80V ke
& — BT 7RI BB PETh=R
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L85V Temperature T>0°C, forced to stop
Discharging Ends . BE T>0°C BFIFLE
HERLRIE L5y Temperature T<0°C, forced to stop
‘ iBE T<0°C EFIFLE
Temperature T>0°C, Pre-alarm
‘ ' First Over-Discharging 2.00v BE T>0°C FiiREs
Discharging Protection
Voltage BRI 190V Temperature T<0°C, Pre-alarm
PEEEEE ' RE T<0°C TR
Temperature T>0°C,decrease current or
] ) 1.90V power
Second Over-Discharging BE T>0°C PEiREIFIER
Protection
BT RRR Temperature T<0°C, decrease current or
1.80V power
B T<0°C PRFERpFEIIER
Short circuit protection Short circuit is not When a short circuit occurs, the cell (cell)
AEPR(EM allowed is disconnected by the overcurrent device
BMS RAVFRERS RARTIRRT, HISRRRRTT R ib(EEE)
protection
BMS {37 Long charging time Charging time within 8 hours | If the charging time is longer than 8 hours,
Protection ZREEAHERE 8 /NI the charging will be terminated
FEEERTIERT AR FEEBRYIBHSTF 8 /A, MURIEFEER

5.2. Temperature Limits ;2 ERE!

Table 15 Safety limit temperature parameters

& 15 RERHEESH

Item Value Remark
s #iE &t
Recommended Operating Recommended cell usage temperature range.
Temperature Range 10°C~45°C . e ey
WM ERETERE F i mis °

Maximum operating temperature

REHMEEE

If the cell temperature exceeds the maximum operating
60°C temperature, the power needs to be reduced to 0.

AR ERREEEISSRMERE, WRFERERN O,

Minimum operating temperature

RITERERE

If the cell temperature exceeds the minimum operating
30°C temperature, the power needs to be reduced to 0.

IREBBEAREEIRERBMEREE, IERFREO.

Maximum safe temperature

EERERE

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
the maximum safe temperature.

65°C
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MREMEREEEIESRERE, BRIEmEAR
AFHKAMHRA, BPERRAEETRERERE.

Minimum safe temperature

REZERE

-35°C

If the cell temperature exceeds the minimum safe
temperature, it will cause irreversible and permanent
damage to the cell, and the user should not lower the
minimum safe temperature when using it.

IREELEREEEIRERTERE, BRENRILA
AR ASRA, BPERNAEHRTREZERE.

6. Parameters Recommendation for Module Design {&¢Hi&i+SE0G8IY

6.1. Cell Directions EBjt3/5 A

Fig.5 Schematic diagram of LF304 cell direction
& 5 LF304 BEjith5mnaE

6.2. Cell Compression Force FBt[FE457]

Test Conditions AT &%t :

Compression area JTE4EERFR -
Compression speed FE45EE: 0.02mm/sec
Compression direction [E4&/5[6): Y [A)

Cell B8jtB SOC: 100%

173.7mmx204.4mm(L>xH1)

Table 16 Cell compression limit parameters

= 16 EELEHIRFISE

Observation Compression Force
g E4877
Recommend compression force ¥EFFE4E 3kN
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Normal bearing maximum compression force TN
IERASRAEG N
Internal defects PABRF=4EHRE OkN
Leakage @& 15kN

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

may be damaged.
M EFRETAD, EESRASZRYELEIAREET okN, BRIETEEREINSZEIRE.
6.3. Cell Expansion Force EBjtf#RK I

6.3.1. Testing Conditions Uizt &x(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.

MEXRTEER 3.3 BTREER, 1 30%~40%S0C A, IREE 3.4 A ELENIKEE,
At ambient temperature:
-Charge: 152.0 A constant current charge to 3.65 V, then constant voltage charge to cut-off current 15.2 A (0.05C),
rest for 30 minutes.
-Discharge: discharge at 152.0 A constant current to 2.5 V, 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.
ER&EHT:
FSEE: 152.0A 1BRIEEFREE 3.65V, EIEER 15.2A(0.05C), #§8 30min,
-BER: 152.0A {ERMEEE 2.5V, #8E 30min,
RERFTERANER SR, BAEIABERT 80%, ICRIBMBIGRIRIBIEKS,
6.3.2. Testing Results JUiRE5R

Table 17 Cell expansion force parameter

& 17 Btk D88
Expansion Force BOL <3kN

:2: 9}

EOL <30kN

6.4. Thermodynamic Parameters #\ ]SS %]

Test method: erence standards: GB/T 10295-2008. ASTM E1269-2011
M7 S8EFRE: GB/T 10295-2008, ASTM E1269-2011
& 18 BBiLSRAEHESH
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Thermal Conductivity W/(m-°C)
Mean thermal conductivity SHAFE Wi(m-°C)
SHEREE X/Z [&] Y i
18~20 W/(m-°C) 1~2 W/(m-°C)
Mean heat capacity Heat?Ce;}Z‘acity kJi(kg.°C)
IO ES kI/(kg.°C)
0.9~1.2 kJ/(kg.°C)

6.5. Recommended Temperature Collection Points #EFFRE KEE M

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.

SEtREM TIRE RS, ENEERE R EEERFAERKE O, ITFE.

Recommended temperature
collection point

EERERER

Fig.6 Schematic diagram of LF304 battery temperature collection point

B 6 LF304 BithiRRERERTSE
7. Battery Operation Instruction and Precautions EBtHE{FiRIA R HEIN

7.1. Product End-life Management FrREmRIIERE

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.

Bt EREREERN, B NEAMHRIFRA SN CR B MERRAERNAEINEE. AER
BENNETSENTES EE TSR HZE HERATHFEHEHINS BE. HEERTEIRNAREEIX
NEEHERFINIEN 150% BB BNFIFREEN 70%, BHFLEERRM, BRIZMER, BRZIUIGSHmHE
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PR EHKIEF R S AR AHUE BT A ER T~ RRE RIS,

7.2. Long-term Storage KHERTFIE

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% SOC 0°C~35°C, relative humidity <60%.

BHTREE, BRNER, MeREREMERTRSERIRK. BT EFE, NEHFRERE SoCE
THHTIEME. HEEFIEMERIEN: 30%~50% SOC, 0°C~35°C, HEXIEE<60%,

7.3. Transportation JZ4)

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= RHBEREIE 30%~50% SOC TEEEMANT. EEMIRTRpLERIRR. IMEaETE. R HERR
W ERTIRE. KF. B WETBTREE.

7.4. Operation Precautions ##{FiBE

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

It 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

Do not throw the battery in the fire or heater

It is 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.

It is 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

® It is 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.

® [t is 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.

®  If 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
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7.5.

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

FEERGRRNKF, (REARER, MMETFHRERTRIRETR

FILGHEIEREIRIFS, WK, IRAEEEERANEE

SRR BI e Tt E P 7oFERs

EERIRET, ISR IE R

FIHGEtET KEEEF

2 S R E R IE ARG

FIDGHSER, AR, MRS —EEnsCT

PR, EREEFISITEEIhSE.

FIF BRI T FEE BRIz RIEFEth

BIMESET RABRPDE T EAERERD, SUEEESS BRI, FhmE

2| e AR FRA SR RZ RO S (A BN ZBIA R 2RIPRE, TRAZLRIEE

SNERFEjthImR, FEARRIGEIRZAREARAR £, RISZBDAiRatR KB RZ R X, AREEREMHEE,
FEAERENIRES, O, SFANTREML, NUZBPRARBEKTIRE, H5 DXERT, BUSYARE
PR EE.

o IIREBiAHIIR, K TE, THEEA. UF REIETHIEIRE, ZEMSHEMNESR
FHERTREHER

Disclaimer 2= 05

If the product demanding party does not use the provisions in this manual, which causes social impact and affects

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.

IR T KR AR IRB R R IRIEH TR, ERSMRN, FXSMIHZEaBRAERE

BIEREINN, BAUZSGMHBRATRSERTRERPUNRE. RIBSHIUZSE1HBEIRA SIS
BE, FaEREUEESIUZSHNBIRAERMHEE.

7.6. Other HE

8.

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

(RIS BPARIBRME, MENSHERE.
Contact Information BXZZ AR,

Address: EVE Power Co., Ltd., No .68 Jingnan Avenue, High-Tech Zone, Duodao District. Jingmen, Hubei
Province.
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9. Cell Drawing of LF304 LF304 E3;thE4%
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Fig.7 Cell Drawing of LF304
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