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Term Definition

ABEX

Product: Refers to rechargeable Prismatic 80Ah LFP Cell with aluminum shell manufactured by EVE Power
Co., Ltd. in this specification.

=R AUEBR TTR RIS UZE B IRASIEFTRY 80Ah BT TR S A RTRIRR PR EE R FEth.

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

E P EGHUZSHHhERATEFRIEEER) PRI,

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

KIRRE : Bt RENERE.

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

BitiRE : B ABERETOEEERSFNEREDRRE.

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 80Ah, when the charging or discharging current is 40A, the charging or
discharging rate is 0.5C.

& ¥ ANEERSENMESEENIE  AFE CFx. flin, BithESE) 80Ah , ZFTHEEKE

R0 40A BY , MIZEFBERAREREERY9 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 80Ah as 100% SOC, when the capacity is 0Ah, the SOC is 0%.
BRRS  EEGENBERAT | RSN SE RSN AR BRI SBINSSESENILE | 48
S SOC &7 1 - HIEEEJ 80Ah IR 100%S0C , FEEJI 0Ah B , SOC /3 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.

& 3 EERNENFEIRETE R —MER. B EERNEE RS EBER B EEERY

HE  EREIETERNREEERBAEEFRENER. WEALR Lo MBESE—ER
B

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

TR | AHUEBSE 3.5 KAMARIFTERET.

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

TVEERRER : SRS B 3.6 FKAMARIEEEE.

Open circuit voltage: The voltage of the cell measured when unloaded or circuit is connected. The abbreviation
A\
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is expressed by OCV.
FHBRBE | IRERNEEREFEEATIENEBIEE | 85/ oCV &,
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.
EiftfB : TFR4 TRt SHERMNBERTN 2L , 85 DCR &3 , Wik ENAsisBeE
3.8.3.8 &RAMA.

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

1R A EETEHERHBSINAS | IR SEIRER RIS pack FITEFER.

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.

BXFRERIE - LUBHIES HIAEE Rk i KRR SRR | BOTERES RS , SREUE. fi3
BTIRTEHI.

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

[E 48 73 . REERRE  BithESEETEIBEES RN,

Units of measurement : Refer to following table

WERH: BT

Table 1 Units of measurement

= 1 NERA
No. Unit Abbreviation Type of units
= gz a5 2liyESidl
1 {A%F(Volt) \Y Voltage EBJEE({t
2 L& (Ampere) A Current B8R B{3]
3 L1E-/\IF (Ampere-Hour) Ah Capacity HEHI
4 FUAF-/\BF (Watt-Hour) Wh Energy BEE
5 EX4E(Ohm) Q Resistance F3fHER{Y
6 ERRIE(MilliOhm) mQ Resistance FEFEEA({
7 1B ECE (degree Celsius) °C Temperature REER{]
8 2K (millimeter) mm Length <E&8]
9 fl(second) s Time ABIER{T
10 2% (Hertz) Hz Frequency $REREE{]

vi
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1. Fundamental Information EF(ER

1.1. Scope of application iEFESEE

This specification is applied to Prismatic LFP Cell with aluminum shell manufactured by EVE Power Co., Ltd.
A RSB B ERTHIUZSN B RATEF S AR EE THBith.

1.2. Product Type = 5aEEY
Prismatic LFP Cell with aluminum shell SRR FEtE

1.3. Product model F=FAEZFR
LF80

2. Cell Specification HaithiES#Y

2.1. Fundamental Parameters EBjtBE RS2

Table 2 Basic parameters of cell

7 2 Bt EARSH
Items THH Standards #EE Remarks £5iF
Min. Capacity SR/NSE 80 Ah 1C , 25°C+2°C , 2.5-3.65V
Min. Energy B/NEEE 256Wh 1C , 25°C+2°C , 2.5-3.65V
Initial IR #J4APIFE <0.5 mQ AC , 1kHz , 30% ~ 40%SOC
Nominal Voltage ¥FREEE 32V 0.5C, 2.5-3.65V
Weight EE 1680 g£50 g
Charging Cut-off Voltage 365V
FoH3 PRI EE [ (Umax) :
Discharging Cut-off Voltage 2.5V ( T>0°C)
FREBELLEEB /T (Umin) 2.0V ( T<0°C )
Standar_d Charging Current A0A 0.5C
fEFSEEER
Standard Discharging Current
. g 80A 1.0C
FVEERRERFEIR
25°C Standard Cycle 4000 R Applying 300£20kgf pre-pressure, 0.5C/0.5C,
25°CHRAEEER 4000 Cycles 2.5~3.65V, Capacity retention>80%. Or
— . . 0+2 Y
45°CHRAEEEIA 1800 Cycles 03C Oj ey O, g3 . -,F_)n
%R EVE RREEHER ST
Operation Charging
Temperature Temperature 0~65°C
TYERE FEIRE
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Discharging
Temperature -35~65°C
REEEE
Storage 3 months 3 A 0~45°C Delivery SOC State
Temperature ™ ook
HfgEgE | 1month 1 B -20~45°C LR SOC K&
Laser Welding
Depth <2.5 mm
BORIER
Max Pressure Force Max force in longitudinal direction, no
on Terminals 900 N deformation.
Welding WA RAES WHASZEAEEN , FRETH
Parameter of Al Max T P
ax Torque Force
i ];;;;ar T a ol 6N Max torsion, non-loosen.
=Yl o on Terminals ‘m - e
ASERNHE , A
WAEERSERAHE
The maximum temperature the terminals can
Max T . . . .
ax Temperature withstand, at which the plastic pads will not
Force on Terminals 130°C deform.
WIEEZREKRE BHAZERNRE , BRERRETH

2.2. Product Parameters = 5EEE

2.2.1.  Dimension and Weight R~} EBEESHR
Table 3 Cell size and weight parameters
& 3 BiBRTEERER
No. Item Standard Testing Methods
FS e K WHGEET
Terminal Height BE 1(H) 170.5+0.5 mm
Can-top Height S 2(h) 165.5+£0.5 mm
. Dimension Length (L) 130.3£0.5 mm 381
Rq . .
36.3520.50 mm(300+20kgf
Thickness [E/Z(T) compression force , 30% ~
40%SOC)
Weight Weight (Includmfglblue film,
2 =8 can-top film) 1680 g+50 g 3.8.2
EEERE W KR
2.2.2.  Electrical Performance Parameters FBIBEFERR




-EVE Power CO., LTD Confidential Proprietary-

Model LFS0 Specification No. RD.LF80.SOL.LF Version A
BS HIEBRS It RS
Table 4 Cell electrical performance parameters
7= 4 BEjthER MREHETR
No. Item Standards Testing Methods
FsS =) o W5 iEETS
Nominal .
: 1C Capaci
1 Capacity .;.P; v >80.0 Ah 3.8.3.2
ot Icon
5 Nominal Energy 1C Energy 956, 0Wh 3830
BEE 1C & - o
-20°C Discharge Capacity /Nominal
Capacityx100% >70% 3.8.3.3
20°CHEERIFER
0°C Discharge Capacity /Nominal
Capacityx100% >85% 3.834
OCERRISE
Rate Discharge 25°C Discharge Capacity /Nominal
3 Performance Capacityx100% >100% 3.83.5
FRER14RE 25°CRERIFR
45°C Discharge Capacity /Nominal
Capacityx100% >97% 3.8.3.6
45 CERIRISE
55°C Discharge Capacity /Nominal
Capacity=100% >95% 3.8.3.7
S CRRIRISE
4 DCR 25°C , 50%SOC , 1C, 10sec <1.8 mQ 3.83.8
25°C+2°C@0.5C/0.5C cycle (300+ 4 .
20kgf compression force), or EVE 00.0 cycles,
capacity/nominal
cycle method ;
25°C+2°C@0.5C/0.5C , 2.5~3.65V & capacity=80% 3.8.3.9&3.8.3.11
. . ; WD Nk —— 4 0.0, 0.0
IR(30020kegf SRS T)EE o ,%;fﬁh
s Cycle 1ZER EVE IRHOEIR STV T.
(AN 45°C£2°C@0.5C/0.5C cycle (300 1500 ovel
20kgf compression force), or EVE o eycles,
capacity/nominal
cycle method ’
45°C+2°C@0.5C/0.5C , 2.5~3.65V {& capaciyyz80% 3.8.3.10&3.8.3.11
) 5C , 2.5-3. v ey | 383
RO 20kt RENTHE | ;;8?,/;5{%
2E8 EVE RIAOEIR TV T.
Capacity
- ity Retention>95%
e capaci e -
retention and 25°C, 28 days BERIFE95%
6 recovery 25°C , 28 K Capacity 3.8.3.12
TERRIFSIRE Recovery>96%
BEREER>96%
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Capacity
Retention>93%
45°C, 28 days BERFE>93%
45°C , 28 K Capacity

Recovery>95%
BEREZ>95%

Capacity
Retention>95%
55°C, 7 days BEFRFE>95%
55°C , 7k Capacity
Recovery>96%

BEIREZR>96%

3.8.3.13

3.8.3.14

2.2.3.  Safety Performance parameters 22 4HEFEIR

Table 5 Cell safety performance parameters

& 5 it MEHER
No. Item Standard Testing Methods
FS mB Y W75 EET
. Over Discharge No fire, No explosion 3841
HEE TEBK. FIRIE o
) Over Charge No fire, No explosion 3840
27 BN, FIRNE -
; ShEo)liféﬁii t No fire, No explosion 3843
HNERITEEE XK. NIFNE
Heating No fire, No explosion
4 3.844
Do K. TIBKE
s Teg}ll)(izitgure No fire, No explosion 3845
SERSEIR K. TISNE
. Extrusion Test No fire, No explosion 18.4.6
BE TN, TIRHE -

2.3. Cell Drawing FBjtHE|4}
See Fig.7 WE 7.
2.4. Out Appearance 7Nl

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.

ENAEEES. MR R TRHEBRIRXISIE RN EE IR,
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3. Testing Conditions {35z

3.1. Environmental Conditions &S

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°C2°C.
BMRBEMEI  IRENIEREN 25°C£2°C , 1HAHRE 15% ~ 90% , KSIEIF 86 kPa~106 kPa RIEFRIEAHIH
17. AHNEEREIRER | 248 25°C£2°C,

3.2. Measurement Instrument JUEISE

The accuracy of measuring instruments and meters should meet the following requirements:
MENEE. ((CREFMERFEIUATEX

A. Voltage measuring device FB[EUEEEE : +0.1% ;

B. Current measuring device EEFNEZEEE : +0.1% ;

C. Temperature measuring device ;RFEENEIEE : £0.5°C ;

D. Dimension measuring device R<UEZEE : £0.01mm ;

E. Weight measuring device EEUEEEE : +0.1g.

3.3. Testing Clamp Preparation JUiEE/ESR

The single cell needs to be clapmed 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:

BAURERhESK AN IREE S SR (EE : Smm ) BEE , HIRFEBS(TEINKE |, SRZEFRA 6 ©
M6 SZI2ERE , TR TEMTERND -

Fig. 1 Schematic diagram of cell clamp Fig. 2 Insulation film of cell clamp
B 1 HEitkErEE E 2 BitXEaESERREE
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3.4. Testing Clamp Installation JUiTEE

Place the cell (30%~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 kgf+20kgf.

BEBEEE MR : PET , BE 0.1mm)FITER #/ : PC, [BE 0.3mm)BIEEM (30%~40%SOC)ET
SeEchig] , ¥DIRELEI79 300 kefr20kef.

Fig. 3 Schematic diagram of cell coating Fig. 4 Side view of cell shaft
E 3 BitaRrsE E 4 EgitimiuE

3.5. Standard Charge fREFEST

Standard charging is to charge the battery with a constant current of 40.0A 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 4.0A, and rest for 30min.
FROEFERRENERE 25°C2°CHISRIT |, FBithEL 40.0 A BURBTRIEIRFTEHE 3.65 V , ABTE3.65 V T4H(E
E7E , EEREERNTET 4.0A. 858 30 min.

3.6. Standard Discharge FRERFEEST

Standard discharge is to discharge the cell at a constant current of 80.0A at an ambient temperature of 25°C + 2°C,

discharge until the voltage reaches 2.5V, and rest for 30 minutes.
AR 2TEERRE 25°CL2°CUSET | EBithlA 80.0 A EBRIERME , FEBEBEAE 2.5V ELE
¥&E 30 min,

3.7. Capacity and Energy Calibration SEBIREMHIBEEIRE

The capacity calibration is to charge the cell at a constant current of 80.0A to 3.65V under the condition of an
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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 4.0A, rest for 30 minutes, and then discharge to 2.5V at a constant current of 80.0A, rest for 30
minutes. Repeat the 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.

BETERENEIERE 25°CL2°CHUKMET |, Bithl 80.0A BIFBETRIERFTEE 3.65V , AIBTE 3.65V TitlE
£, EEFTHER/NTFET 4.0A , $98 30min , FAFEELL 80.0A HUEEFHIETRNEE |, BEBEHEEAT 2.5V
#LL | #1888 30min. & EARTRSHAMEARES 58 , L% 3 RitRERIRENTRESEN 3% , 7

RRIERINNE , BNES 3 REEIMEE SR ICHEAE | CRNESERIRESE O , 85 3 RIS
FEREERDJY 1C THEEEER | ICRIEESE IIRERER Eo.
3.8. Testing Methods Uiz /53%
3.8.1.  Dimension R~

Testing Instrument I 381%%% : Automatic wrapping machine EIGHEIEEH,
Testing Method I3&755% :

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

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

b) (ERBERNEBHEEBEE MRS - 30%~40%SOC. 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).
R EREE SOC IBMNSAERMEN , FEEEFRRIEMSERTIEI , NS A= (1
B5RT 30%~40%S0C).

382. Weight B8
Test Instrument: Electronic scale;
IR | BFE
Test Method: Use an electronic scale to measure the weight of the cell.
I - R FNERENER.
3.8.3.  Electrical Performance EB/48E
3.8.3.1. 0.5C Discharge Capacity and Energy 0.5C JEESEMHcE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,

and left for 30min, then discharge to 2.5V at a constant current of 40.0, and record the discharge capacity and discharge

-7-
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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, tae 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.

TERESIRE 25°CH2°CHISRIET |, EBithLA 80.0A MEBRIERFTEE 3.65V , RETE 3.65V THIEERE , B
EZREEANFET4.0A , 88 30min , FAFLEL40.0A NEFRIERMEZE 2.5V , 82 30min , iICRMEBIENK
FRAEE. DAEFMERES 58, M 3 RdRERNRENTRESEN 3% , TRAIERINE , BEE 3K
MY RHERS BN 0.5C IEERE |, Bin 3 RIITIIMEBEEREDH 0.5C FHEBEEER.

3.8.3.2. 1C Discharge Capacity and Energy 1C 1C e R EFIEEE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
and left for 30min, then discharge it to 2.5V at a constant current of 80.0A, 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.

TERESREE 25°C2°CHISET | EBitbLA 80.0A BIERFRIERFEBE 3.65V , ZAFTE 3.65V THIEERE B
ERFEBEIVNTFET 4.0A , 38 30min , FAFLL80.0A WEBRRIERMEBE 2.5V , #§E 30min , ICRHEBFEFMN
BgeE. LALFMEBES 5K, MiEE 3 XNRIRERMNRENTHESEN 3% , TIZRiERAR | BEE 3R
HEIMEESERN IC AR | 55 3 RNFSEEER 1C iR

3.8.3.3. -20°C Capacity Retention Rate -20°CEE{RIFER

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 80.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to4.0A, then rest at -20°C+2°C for 24 hours,
discharge it to 2.0 V with a constant current of 80.0A under the environment of -20°C£2°C, record the discharge capacity

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

TEMESRE 25°C2°CIRMT | JWHEHTREBIRE 3.7) - EBitBLA 80.0A RUBRERFTEE 3.65V , A
[E1E3.65V FEEERE , BEEXREEVNTEF4.0A , RETE-20°C2°CRPMNE TEE 24 h , 1E-20:2°CHIINE
T 80.0 A NEERIERMEZE 2.0 V , iCRESE C1 , C/Co BDJ-20°CEERIFER.

3.8.3.4. 0°C Capacity Retention Rate 0°CFE{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 80.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 4.0A, then rest at 0°C+2°C for 24 hours,
discharge it to 2.0 V with a constant current of 80.0A under the environment of 0°C+2°C, record the discharge capacity

C,, Co/Cy is the capacity retention rate at 0°C.
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TENEIRE 25°C2°CHUSRT |, WEHITREIRE (3.7). HBibll 80.0A MEBRIERFTBE .65V, A
[BTE 3.65V THEIEESRE , EEFHEERINTFET 4.0A | SAGE 0°CL2°CHEMETHIE 24h , 7E 0°C2°CHIINE
T 80.0A RUEBSRIEARMEE 2.0V , iICRHEBE C; . C/CoBIJI 0°CRERIFE.

3.8.3.5. 25°C Capacity Retention Rate 25°CEB{RIFFE

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 80.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 4.0A, then rest at 25°C£2°C for 30min,
discharge it to 2.5 V with a constant current of 80.0A under the environment of 25°C+2°C, record the discharge capacity

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

EINERE 25°C2°CRSETERR) , WHEItHTRERE (3.7). Hittll 80.0A HEBRRIERAEE
3.65V , SAIBTE 3.65V TEIEEFRE , EEFERENTET 4.0A |, ABTE 25°C2°CHEMETHEE 30min , £
25°C+2°CHUNE T 80.0 A EERIERMEZE 2.5V , iDRHESE C; , Ci/Co Bl 25°CRE{FIFER.,

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 80.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 4.0A, then rest at 45°C+2°C for 5 hours,
discharge it to 2.5 V with a constant current of 80.0A under the environment of 45°C+2°C, record the discharge capacity

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

FEINEEE 25°C2°CISE T (IEIRME) , JIBIEITREIRE (3.7). HittlA 80.0A AUBRIERFTHRE
3.65V , SAIGTE 3.65V THEIEEFE  EERHERENTST 4.0A |, SABE 45°C2°CRIMNETHEE sh |, £
45°C+2°CHIFNE TR 80.0A HIEEFRIEFRANERZE 2.5V , iCRMEBBE Cs , C4/CoBIH 45°CREIRITE,

3.8.3.7. 55°C Capacity Retention Rate 55°CEB{FIFE

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 80.0A, and then switched to constant
voltage charging at 3.65V, until the charging current is less than or equal to 4.0A, then rest at 55°C+2°C for 5 hours,
discharge it to 2.5 V with a constant current of 80.0A under the environment of 55°C+2°C, record the discharge capacity
Cs, Cs/Cy is the capacity retention rate at 55°C.

ENEIRE 25°C2°CIRE T (BEM) . WERIbHTEEIRE (3.7). itk 80.0A HEBHERFHE
3.65V , ARTE 3.65V TEIEERE , EERBRRNTET 4.0A | RJGTE 55°C2°CREMETHE sh , £
55°C+2°CRIPRE T FD 80.0A MUEBTRIERAERZE 2.5V , ICRIEBEE Cs , C/Co I 55°CREIRIFE.

3.8.3.8. Internal Resistance PNFE

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

-9.
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to 3.65V at a constant current of 80.0A, and then switched to constant voltage charging at 3.65V, until the charging
current is less than or equal to 4.0A, 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 V1 at the end of the period, then discharge it with a constant current of

80.0 A for 10 s, record the voltage V> at the end of the discharge, and calculate the DCR, DCR= (V1-V2)*1000/80(m£).

a ) TEMEIRE 25°C+2°CIRMAT | ST ERZSERIHBRA AC 1kHz E’JtﬁﬁKLfi“ilﬁt 1+J9 ACR.
b ) TENERE 25°C2°CHUKMET | JWEHHITREIRE ( , EitBLA 80.0A B RIERFTEZE 3.65V ,
PRIETE3.65V THIEERE , EEFHEERANTET4.0A %Fu 1/3com%,,.brau.uﬁﬂz% 90min(VHEE SOC /9 50%)

188 2h , ICRIBEFRIABE v, , FASHH 80.0A HIEBFRIEARER 10s , ICRMEEKRHIEE v, , iHE DCR ,
DCR=(V1-V2)*1000/80.0 mQ,

3.8.3.9. 25°C Standard Cycle 25°CHREBIR

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.

ML EHEER 3.3 WITKEER , TEERT 30% ~ 40%S0C R |, 1218 3.4 WA AREMHEE.

Pre-cycle capacity test: discharge the cell at a constant current of 40.0 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 40.0 A, and switch to constant voltage
charging with the cut-off current of 4.0A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of 40.0A,

and record the discharge capacity Cs.

BREEENL : 7 25°CL2°CHPMERE TRIER ELL 40.0A MERRIEFRMEBE 2.5V , #88 30 min , ZAFLL
40.0 A RUERFERFTRZE 3.65 V , HREEFTBEFRIBRIT40A , FAFLL40.0 A HNBERIERKEZR 25V , iTR
EEAE Cso

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

B : INRIRE 25°Cx2°C ;

a. Charge the cell with a constant current of 40.0 A to 3.65 V, then switch to constant voltage charging to 4.0 A to
cut off, and rest for 30 minutes;

b. Discharge to 2.5 V at a constant current of 40.0A and rest for 30 minutes;

c. Repeat a-b.

Capacity test after cycle: discharge the cell at a constant current of 40.0 A to 2.5 V at an ambient temperature of
25 °C £ 2 °C, rest for 30 minutes, then charge it to 3.65 V with a constant current of 40.0A, and switch to constant
voltage charging When the cut-off current is 4.0 A, rest for 30 min, then discharge to 2.5 V at a constant current of 40.0A,
record the discharge capacity C7, and the capacity retention rate = C7/C¢x100%.

a.  XTEEIBLA 40.0 A HUEERIERFTEEE 3.65 V [SHIEEFEZE 4.0 A F1E |, #98 30 min ;

b. LA 40.0 A BURBRIEFRANEEZE 2.5V , #8E 30 min ;

c. BEEa~biE.

EREEENE 7 25°C2°CRINSIRE TXIFRItELL 40.0A NESRIEFRAERZE 2.5V , 88 30 min , FATLA
40.0 A NEBRIERFTRE 3.65V , EEFBEELLBRI 4.0 A |, FABEL40.0A WEERIEHRMEZE 25V, iBR
HEAE C; , FERIFER=C/Cex100%.
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3.8.3.10. 45°C Standard Cycle 45°CRuEEIR

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.

TMEBHERR 3.3 BHTREES |, 72 30% ~ 40%SOC BY | 108 3.4 AR ENRNER.

Pre-cycle capacity test: discharge the cell at a constant current of 40.0 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 40.0 A, and switch to constant voltage
charging with the cut-off current of 4.0A, rest for 30 minutes and then discharge it to 2.5 V at a constant current of 40.0

A, and record the discharge capacity Cs.

TEAEIRENS : 78 25°Cr2°CRIMEERE TXIE LA 40.0 A NERRIERMEBE 2.5V , 8 30 min , K5
L 40.0 A BUEBRIBRFARE 3.65 V , BIEEFEEHILEFR 4.0A |, SAFLL40.0 A PEBERIERKEBE 25V,
18%3&%’ NS CSO

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

B - INRIRE 45°C2°C ;

a. Charge the cell with a constant current of 40.0 A to 3.65 V, then switch to constant voltage charging to 4.0A to cut
off, and rest for 30 minutes;

b. Discharge to 2.5 V at a constant current of 40.0 A and rest for 30 minutes;

c. Repeata ~b.

a.  XJEE5tELA 40.0 A UEBIERZSERZE 3.65 V [GEEIEEREZE 4.0 A #1F , #8% 30 min ;
b.  LL40.0A UEBRIERMEE 2.5V , #§8 30 min ;
c. BEEZa~b.

Capacity test after cycle: discharge the cell at a constant current of 40.0 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 40.0 A, and switch to constant voltage
charging When the cut-off current is 4.0 A, rest for 30 min, then discharge to 2.5 V at a constant current of 40.0A, record
the discharge capacity Co, and the capacity retention rate = Co/Csx100%.

ERSEENAR : 7£ 25°C2°CRUMMIEIRE TRJER LA 40.0 A IERRIERMEE 2.5V , B8 30 min , AT
L1 40.0 A UEERIEARFTEE 3.65 V , BIEEFABEE BRI 4.0 A |, ABLL40.0 A NEBERIERMEBEE 25V,
ICRMEBEE Co , BERFFER=Cy/Csx100%.

3.8.3.11. EVE Recommended Cycling Method EVE #FFEIAS T

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.

MHHBHEER 3.3 HHTREES | 7E 30%~40%S0C BT , 1508 3.4 IS ARSI LR,

Steps of 25°C Staged Charging Cycle

a. Ambient temperature of 25°C+2°C, initial compression force of 300kgf+20kef, discharge to 2.5V at 80.0A
current, leave for 30min, charge to 3.65V at 80.0A 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;

-11-
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b. Ambient temperature 25°C+2°C, staged charge cycle at 300 kgf+20kgf;

c. With 1C(A) (Initial 1C=80.0A) 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 80.0A, 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-g until the discharge capacity is less than 80% of the rated capacity.

25°CEiigFcRBERITZ

a. IEIREE25°C£2°C , 300kgf20kgf TLAS0.0ARRFRANEBZE2.5V , #3E30min, LAS0.OAEBRIEEFABRE
3.65V , EiLEERIA0.05C , #E30min , fEIRSH , HESIRNENERRENTEESERY% , ol
BIZERIANE , BRI ERIEIEEIBREEQ |

IERE25°C+2°C , 300kgf20kef FIITEFTEEIEIA |

1C |BiRFTERE 80%*Q ;

0.8C [BRFTHEERBE 3.5V ;

0.5C {ERFTHEFTEE 3.6V ;

0.1C [ERFTREFREBE 3.65V ;

TEFFRIRSES B 30min , LAS0.OATERIEBZE2.5V , #8E30min ;

ES5c SR BASERSESERS%EY , HAEEIINBREIC*(1-5%*n) , n=1,2,34. HHREBR
S %EIFSERAT KRB, BRSBRIIMSTREA AT HERERE

i R AEREENERED T 0% ESEITNRLL.
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 80.0A

e

o o

o oo

current, leave for 30min, charge to 3.65V at 80.0A 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 kgf+-20kgf

c. With 1C(A) (Initial 1C=80.0A)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 80.0A, 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

S12-
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steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;

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

45°CIEFRR BT IS

a. IREERE25°C+2°C , 300kgfr20kgf FLAS0.OARBAIEBZE2.5V |, #§E30min, LAB0.OAIERIEEFERE
3.65V , ELEFEET0.05C , #8E30min , fEISE  HEESBRIHENERRENTRESEN% , °i
iR | REIRHREREIEEEREEQ

b, FNERE45°C+2°C , 300kgft20kgf FH I HEFTEEIEER ;

c. IC|ERFTEE 80%*Q ;

d. 08CiERFTBEFREBEISV ;

e. 0.5CIERFTHEFRBEI.6V ;

f  0.IC [ERFTBEREE3.65V;

g TEFFERIRSERE30min , LASO.OAIEFIERZ2.5V , B 30min ;

h. EEEHEER , EABERSERETFES%A |, LT ICEREREN1C*(1-5%*n) , n=1,2,3 4. JBFE=

ES%IFTERRHSRIF—E , BUERIMNEEFTFREIATI MFEhERERR |
i B EREERRRE DT 0%IER BRI,

Table 6 Corresponding charging current meter for stepped charging cycle

Z& 6 M FEEERYI M SRR R

Item Current 100%SOH 95%SOH 90%SOH 85%SOH 80%SOH
HE /Capacity | (n=0)Current | (n=1)Current | (n=2)Current | (n=3)Current | (n=4)Current
> BREE Bt SR R BB Bt
1C(A) 80 76 72 68 64
Charging 0.8C(A) 64 60.8 57.6 54.4 51.2
Current(A)
FTERERR(A) 0.5C(A) 40 38 36 34 32
0.1C(A) 8 7.6 7.2 6.8 6.4
Discharging
Current(A) 1C(A) 80 80 80 80 80
FEBERIAN(A)
1C constant Current
Charge to Capacity Rated
80%Q ; Capacity Q 80%Q 76%Q 72%Q 68%Q 64%Q
ICERRBESR | WEFRQ
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.

81  BIABERISRETR 5% , WATFEERER 1C/0.8C/0.5C/0.1C BER{ETEEE 1C/0.8C/0.5C/0.1C
*(1-5%*n) , 1=0,1,2,3,4 , MR FTEITNFTHEBBRFIRERR.

-13-
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3.8.3.12. 25°C Capacity Retention and Recovery 25°CTaTEB{RIESIRE

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 80.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 4.0A, 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°Cx2°C (record the discharge capacity Cio), the cell is
charged to 3.65V at a constant current of 80.0A, and then switched to constant voltage charging at 3.65V, until the
charging current is less than or equal to 4.0A and discharge with the standard discharge method (3.6) (record the

discharge capacity Cr1). Capacity retention rate=C;¢/Cox100%, capacity recovery rate=C11/Cox100%.

EINRIRE 25°C2°CRIKM T | WEEIMBHTERERE (3.7) |, Bt 80.0A MERIERFTHEE .65V , £
3.65V THIEEFRE  EEFBERVNTST 4.0A | RETENERE 25°C2°CIIKMTHE 28 X | RIRERE
RE 25°C2°CRISH MRIRIVEREE ST (3.6 ) THEE (ICRMEBEE Co ) |, Bl 80.0A NEBRERFTEE
3.65V , £ 3.65V THRIEERHE , EEFBBVNTET 4.0A GRWERBRGT (3.6 ) B (ICRIERE
Cu ). BERIFER=C1/Cix100% , BEWREE=C1/Cox100%.

3.8.3.13. 45°C Capacity Retention and Recovery 45°CTRIEB{RIFSIRE

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 80.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 4.0A, 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 §0.0A,
and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A and
discharge with the standard discharge method (3.6) (record the discharge capacity Ci3). Capacity retention
rate=C12/Co* 100%, capacity recovery rate=Ci3/Cox100%.

TERMERE 25°CL2°CRIRMAT | I3 TREIRE (3.7 ) , EBitBLA 80.0A RUEBRIERMFTEE3.65V |, £
3.65V TRIBEERE  EEFTHEERNTET 4.0A | ARTENERE 45°CL2°CRIKMH THEE 28 X , RRENE
B 25°C2°CHIRMH THIE 5 h , ATSIRBIRERERS (3.6 ) FEE (ICRMEBEAFE C) |, Bithll 80.0A AJE
MIBRFCRE 3.65V |, £ 3.65V THIEERE  EEFRBRENTET 4.0A GRVERES (3.6 ) B8 (I8
RMEBEBE Cu ) . BERIFER=C1/Cx100% , BEIREZFR=C15/Cox100%.

3.8.3.14. 55°C Capacity Retention and Recovery 55°CTRR{RIFSIRE

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 80.0A, and then switched to constant voltage charging at 3.65V, until the charging current
is less than or equal to 4.0A, 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 80.0A, and then
switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A and discharge with
the standard discharge method (3.6) (record the discharge capacity Cis). Capacity retention rate=C14/Cox100%, capacity

recovery rate=C15/Cox100%.
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ENRIRE 25°CL2°CIOKMAT | IR THREIRE (3.7) |, HEithld 80.0A MUEERIERFTEZE3.65V , 7T
3.65V TRAEERE  BEERBETVNTET 4.0A | RRTEMNEERE 55°C2°CUSM TS 7 X | SASTENE
B 25°CE2°CRIRM TS 5 h , AISRBIREREAR (3.6 ) B (ICRNESE Ci) |, BB 80.0A FUES
RIERFTEBE 3.65V , £ 3.65V TRHIEEFTHE , EERBER/NTET 4.0A SRREHREBAR (3.6) BEE (I8
RIEBEBE Cis. BEFRFE=-C14/Cox100% , REWREZR=C\5/Cox100%.

3.84.  Safety Performance 22 4HE

3.8.4.1. Over Discharge IIHEB

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
and then install the test fixture according to 3.4. The cell was discharged at a constant current of 80.0A 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)

FEINRIREE 25°Cx2°CUSET | EBItBLA 80.0A RIEBRIESRFSEEE 3.65V |, £ 3.65V FEIEERE , HEER
BERNFET 40A , AEIEE 34 U5 ELENRRE. HALSHIRNERE T BLL 80.0A B 90
min. YAZE 1h, (£% GB 38031-2020 BESEFAERHRLER )

3.8.4.2. Over Charge 13 75EE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
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)

FENRIRE 25°C+2°CRISKIET | EBIBLA 80.0A MIEESRIERFTEEE 3.65V |, 1E 3.65V TiEIEEZRE , HER
BHERNTET 4.0A | RAERE3405ELENREE. ERSRRIMNSEET , BBUARNMTF 1/3C (A) 18

IR 1.1 58K 115%SOC /5, {FLE35E. WE 1h. (5% GB 38031-2020 EIFSEASEIRS
2K)

3.8.4.3. External Short-circuit SNSRI ES

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
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)

TENRIRE 25°C2°CHOSET | EBitBLA 80.0A HIEBFRIERFEE 3.65V , 1£3.65V NEEERE , BESR
BEERVNFET 4.0A |, ATRIRE 3.4 52BN EE. TSR RINSEE TSEPE. RIRSINHTIR
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10 min , SMABECERFRIRMERI/NT S mQ. WER 1h. (2% GB 38031-2020 BN EREMMREEK)

3.8.4.4. Heating fiI#%

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
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)

FEINERE 25°C2°CHUSIET | FBitiLA 80.0A RUBBRIEARFTERE 3.65V , £ 3.65V FHEEERE , BEESR
FEEBRINTET 4.0A , ZAGIRAE 3.4 N5 ERENRTE. BEIEHMNEER | BEFRRKREE 5°C/min KiESRHE
BHZE 130°Cx2°C , FHRIFIGIEE 30 min [FELEIER. WME 1h. ( £% GB 38031-2020 EBESEREB LS
g3k )

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
80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A,
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)

TEREERE 25°C2°CHIKET |, FBithld 80.0A MUEBTRIERFTERE 3.65V , £ 3.65V THIBEERHE , EER
FEBEERINTET 4.0A |, ASIRIR 3.4 A ELEENINEE. BHEEMNEERD , BERRE TR TERT
B, BREL S IR, (5% GB 38031-2020 S ERERBRESEK )

Table 7 Tempreture cycle corresponding paremeter table

R 7 REEA NS

Temperature Time Increment Time Accumulation Temperature Change Rate
N B B i) SiHEE(min) BB 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 /&

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

80.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 4.0A.
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Test under the following conditions at a safety test environment temperature of 25°C+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 ;

¢) 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
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)

TEREERRE 25°C2°CRIKM T | EBitiLA 80.0A HUFBAIEIRFTERE 3.65V |, £ 3.65V FEIEERE , EER
BEERNTET 4.0A. ELREHRINERE 25°C+5°CT | RIBTEEHTRAR

a) FESE  EETEMPMUMRSERE  SSEERAERERB L RA S ENSEER |

b) FEHAZI 342 75 mm BOEEREAR , FERMANKE (L) KT8 RSB AR Y |

¢ HEEE : AKXF2mms ;

d) IREREE : BEAR 0 VRIHEXE 15%EEFEDIAZE 100 kN 8 1000 {SH IS EEEEIHFE |

e) {R¥F 10min , WE 1h. (&% GB 38031-2020 EEFEEREHBLLER )

4. Charge and Discharge Parameters Z5H{EB S#4

The following data is the reference performance data of LF80 cell for reference during BMS design. Actual use is

subject to the use mode and conditions agreed by both parties.

LATEE)9 LFSO EBith &5 HEEEERE | 1t BMS IRITEYSEERA | ShREBIASS AEE A&t
:

4.1. Charge Mode ZEEB1ET,

Table 8 Charging mode parameter table

7 8 R B8k
Parameters Product specificaitons Condition
S8 P AE &
Standard charging current
WoEZSERE 0.5C 25°C+2°C
Maximum continuous charging
current 1C 25°C+2°C
B TR P RHEEER I
Standard charging voltage Single cell<3.65V
tREEFTEE R E EAURER I <3.65V
Standard charging mode Refer to section 3.5
tREFTEEAET, £E3575
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Standard charging temperature
FREFERA S

Absolute charging temperature

No matter what charging mode the cell is in, once the
cell temperature exceeds the absolute charging
temperature range, charging will stop

11 t tu ~65° AL Sahe
i EE?;“P";{;%F) 0~65°C TR TFRFORRIER, | B —EAE
= » ; <. ; ; <. S =
HXSFTRRIRASTRE |, RS T
No matter what charging mode the cell is in, once the
cell voltage exceeds the absolute charging voltage, the
Absolute charging voltage Max 3.65V charging will stop
HEXIFTEEEBE RA 3.65V

FocEibaFERhreEE | BibEE—EiEY
33 7ErEREE |, ANELEFEEE

4.2. Other Charging Mode Eftt7zEa1ET

Table 9 Other charging modes/C-cell level (unit: C-Rate)
RO HAhFeEEl/C-HRBIEAN : 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 FEBAET,
Table 10 Discharge mode parameter table
& 10 fERE sk
Standard discharge current Product specifications Condition
TNERERER T = BRI S
Maximum continuous
discharge current 0.5C 25°C+£2°C
B AHNE AT HHRER A
Discharge cut-off voltage I 2500200
. © :‘: 0,
FRERELLERRIE
Temperature T > 0°C
25V - X
Standard discharge mode EET > 0°C
PR 20V Temperature T<0°C
BE T<0°C
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Standard discharge Refer to section 3.6
temperature B30
TRERR BE6T
Absolute discharge
temperature (cell
temperature) 25°C£2°C

EXTHERIRE (FERE)

No matter what discharge mode the cell is in, once the
cell temperature exceeds the absolute discharge

Absolute discharge voltage o o temperature range, the discharge will stop
Cohr L) PYEee s i
= s FolEEtab TR | BithiRE—BiEH %

SYMERIBASTE | BMELEAE

No matter what kind of discharge mode the cell is in,

) ] once the cell voltage is less than the absolute discharge
Standard discharge current Min 1.75V voltage, it stops discharging

TNERRFBRE BN 175V ToICER b eI EEAR R, | B sthe E—E N4
STPREBEESE , RS Lk

4.4. Other Discharging Mode Elfthi{EEIET

Table 11 Continuous discharge rate/C-cell level (unit: C-Rate)
& 11 R SER/C-BS R BI(EALR : 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 [ 025 [ 025 | 025 | 025 | 025 | 025 | 025 | 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 0.5 025 | 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 I 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 fk/dE,

4.5.1.  Pulsing Discharging Mode JX;PHTEBAETL

Table 12 30s pulse discharge rate/ C-cell level (unit: C-Rate)
2212 30s BKAREBAEER/ C-ERSRBIEALAT : 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 0.4 025 | 0.25 | 0.15 0

-20°C 2 2 2 2 2 2 2 1.6 0.4 025 | 025 | 0.15 0
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-15°C 2 2 1.6 0.4 025 | 025 | 0.15 0
-10°C 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 0.5 0.25 0
0°C 2.2 2.2 2.2 2.2 2.2 22 2.2 2.2 2.2 1.1 0.6 0.3 0
5C | 23 | 23 | 23 | 23 | 23 | 23 | 23 | 23 |23 |115] 07 [035] o
10°C 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 [ 24 | 12 | 08 | 04 | o
15°C 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 1.3 0.9 0.45 0
20°C 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 14 | 1 [ o5 | o
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
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 fk/[ESEIET
Table 13 30s pulse feedback rate/ C-cell level (unit: C-Rate)
213 30s BMEIERZER/ C-EERBUEAN : 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 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 0.8 | 0.8 0.4 0.4 0.4 0.4 0.4 04 0.4 04 0.25 | 0.25 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 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
35C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
40C 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
50C 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
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5. Safety Limits 222 R

5.1. Voltage Limits EB =Rl

Table 14 Safety limit voltage parameters

& 14 RERFBESH

Item Category Parameters Protective Action
=] K31 28 RIFEDME
Charging Ends 185V Forced to Stop
FEEEEIE ' SEmIfELE
. First Over-Qharglng Pre-alarm
Charging Protection 370V
N ' fREE
Voltage | g5 —ggioasfoy TR
FEEBE
Second
Over-Charging Decrease current or power
_Prot\ection 3.80 V PR Ek AR ThER
BRI TR
L85V Temperature T>0°C, forced to stop
Discharging Ends . B T>0°C BHHELE
R LE L5y Temperature T<0°C, forced to stop
' B T<0°C &Lt
First 2 00V Temperature T>0°C, Pre-alarm
Dl\s,(i)li':l;g;ng Over-Discharging . wmE T >0°C FRE
HEEEE%J_ Protection Temperature T<0°C, Pre-alarm
B —pi - 4 -
SRR 1.90V B T<0°C TR
Second Loov Temperature T>0°C,decrease current or power
1 N o SZT
Over-Discharging ' BT > 0°C PRIREkpEINER
Protection
. Temperature T<0°C, decrease current or power
B_RIHRP 1.80V : I
iBE T<0°C PEAEIEIN=R
Short circuit Short circuit is not When a short circuit occurs, the cell (cell) is
protection allowed disconnected by the overcurrent device
BtMtS PRSI RACVFRER BEETRRRAT | BRI AR Rt (FRith)
protection
BMS {RiP Long charging time | Charging time within 8 If the charging time is longer than 8 hours, the
Protection hours charging will be terminated
FEEERTENSKIRIP | FTERRTIEITE 8 /MR FREERYIEHST 8 /A, MU£R1EZEER

5.2. Temperature Limits JRERE!
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Table 15 Safety limit temperature parameters
& 15 REIREIBESE
Item INQ Value £E Remark &+
Recommended Operating Recommended cell usage temperature range.
Temperature Range 10°C~45°C e
PR R R
) ) If the cell temperature exceeds the maximum operating
Maximum operating temperature 60°C temperature, the power needs to be reduced to 0.
= prio e N N s 103 1A ZraE S
SRR AR EFRAES SERMERE | TIRBERN 0
.. ; If the cell temperature exceeds the minimum operating
Minimum operating temperature -30°C temperature, the power needs to be reduced to 0.
= LW e =| s N .. = > Y
RRRIFRE MRFEH R HRRIRRE | IRBEMEA 0
If the cell temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent damage
Maximum safe temperature to t}.le cell, and the user should not use it higher than the
. 65°C maximum safe temperature.
R WMREBEAREETRERSEE | HLEREIR
TFRKAMHRA  BRERNANMEETRERSRE
If the cell temperature exceeds the minimum safe
temperature, it will cause irreversible and permanent damage
Minimum safe temperature to the cell, and the user should not lower the minimum safe
-35°C temperature when using it.

RRZERE

AR EREEETRELSRE | SLIEMEER
AERKAMHRA | BFPERAN MY ETREZSEE

6. Parameters Recommendation for Module Design 18¢Hi8 1+ 58N

6.1. Cell Directions EBji/5[A)

Fig.5 Schematic diagram of LF80 cell direction

5 LF80 BBt SmEE
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6.2. Cell Pre-pressure EEjtB[E4E

Test Conditions Tt 5&44k:

-Compression area JE48HEFR: 130.3mmx165.5.mm(Lxh)
-Compression speed [EFHEE: 0.02mm/sec
-Compression direction JE4E/7[A): Y direction

-Cell EBjtl SOC: 100%

Table 16 Cell compression limit parameters

*= 16 EBEREIIREISE

Observation g Compression =48
Compression force HETEELEH 3kN
Normal bearing maximum compression force
ERRERAERN TIN
Internal defects ISRF=ERPE 9kN
Leakage @R 15 kN

It can be seen from the above table, that the pre-pressure of the cell cannot exceed 9 kN, otherwise the cell may be

damaged.

M ERTA | EIWEASHNERDAEGED o kN |, BUETEEEHSSRIRE.
6.3. Cell Expansion Force EBjtfZRKH
6.3.1. Testing Conditions JUIX &t

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,
WRHRIHRAR 3.3 BHTREER |, £ 30%~40%S0C BT , 3288 3.4 075555 hit 28,
At ambient temperature iR
-Charge: 40.0 A constant current charge to 3.65 V, then constant voltage charge to cut-off current 4.0A (0.05C), rest
for 30 minutes.
-F8E8, 1 40.0A TERBEFEEE 3.65V , ELEEF 4.0 A (0.05C) , #B 30 min.
-Discharge: discharge at 40.0A constant current to 2.5 V, and rest for 30 min.
-HRES : 40.0A 1EFAREBZE 2.5 V , #8E 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.

IREGFEEEAMERS AT | IBIREIATEN 80% , ICRIEIRBISHURE A .
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6.3.2. Testing Results JZ5ER
Table 17 Cell expansion force parameter
7 17 itk 28
Expansion Force BOL <3kN
i) EOL <30kN
6.4. Thermodynamic Parameters #v}J55384
Test method JUIH75)% - erence standards E474 T 10295-2008, ASTM E1269-2011
Table 18 Cell thermal conductivity parameters
% 18 HithSREHBH
Thermal Conductivity
Mean thermal conductivity SRAEH(W/mK)
SHRREYE X/Z direction X/Z [A] Ydirection Y [A
18~20 1~2
Heat Capacity
Mean heat capacity
M REWI/(kg'K))
0.9~1.2

6.5. Recommended Temperature Collection Points 3R B SRS

When collecting temperature on the cell 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.

SYRMREH TREREN | B RERE S BERERMEPOL , A FEFR.

Recommended temperature collection point

+ —

Fig.6 Schematic diagram of LF80 cell temperature collection point

[ 6 LF80 BBl RERTEE
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7. Cell Operation Instruction and Precautions H3jthiR{EiHIE R T =2EIR

7.1. Product End-life Management F=EREapeR &R

The cell life is limited. Customers should establish an effective tracking system to monitor and record the internal
resistance and capacity of each cell 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 cell in use exceeds 150% of the initial internal resistance of the cell or the capacity is less than
70% of the nominal capacity, the cell 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.

FRIBEFRAREEIRA | &P AR RS E R S SR AR AP FERIS R . e
REBRNES A B AR Iz S I ERA SRS FE. M EAhE R REE
SIXAEEEEATRIFERT 1S0%REENFATREE 70% , RELHERED. BRIZTRESR , Eoritzes)
FIRIR A IR R E M A R A UG B R R A B R R B R ST

7.2. Long-term Storage <HATF{iE

FRAEHTIERS | RRRER | LR ERETERTRERIREG. SR8  WEBESEE soc &
BT, HEFRTFERIED | 30%~50% SOC , 0°C~35°C , HERTSERE< 60%.

7.3. Transportation =48y

Cell 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.

FERRBYIBIRILE 30%~50% SOC TEAAARIHT. TEEMISiETRpIERIZHRED. ShaakiR/E. e E i
Mtk BRTRE. XE. . WISKETRSH.

7.4. Operation Precautions E2{EisBH

® It is strictly forbidden to immerse the cell 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 cell next to heat and high temperature sources, such as fire, heater, etc.
Please use a special charger for lithium-ion cellies when charging

During usage, it is strictly prohibited to reverse the positive and negative terminals of the cell

Do not throw the cell in the fire or heater

It is forbidden to use metal to directly connect the positive and negative terminals of the cell to short-circuit
It is forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.

It is forbidden to knock or throw, step on, or bend the cell.

It is forbidden to directly weld the cell or pierce the cell with nails or other sharp objects

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

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

® Ifthe cell leaks and the electrolyte splashes on the skin or clothes, immediately wash the affected area with
running water. If the cell 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.

® [f the cell emits peculiar smell, heat, discoloration, deformation, or any abnormality during use, storage, or

charging, immediately remove the cell from the device or charger and stop using it.

PEEGREIRNK T | (R |, ME FRRTIRMEREtH

RIDGEEERERRE | K. NS HRES

SRS TRt S TR 88

EERIRET NG RERE

BRI E it E T N INEAEs

H RS BEREEEEFRIRER

RILEHSER | AL, S —RizRsrE

IR ER . ERESTNS It

R ERIR RIS T F L eSS RIER

RIESET AR T EFRRMESE  BUTEELS Rt AThaks. Soma
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7.5. Disclaimer $aE570H

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.
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7.6. Other HE

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

AT AEBRARIRRAIED , RENTT HESHRE.
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8. Contact Information BRES T

Address : EVE Power Co., Ltd., No .68 J ingnan Avenue, Duodao District, J ingmen High-tech Zone, Jingmen City,

Hubei Province.
Tel : 86-0724-6079699

Fax : 86-0724-6079688

Website : http://www.evepower.com

ERFRIBAE - LRI SR KRR 68 2 |, MitZaHERAS
ERZREBIE : 86-0724-6079699

86-0724-6079688

RIHE : hitp://www.evepower.com

9. Cell Drawing HEHE4E
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Fig.7 Cell Drawing of LF80
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