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Customer Requirements ZPE3R

Customers shall communicate and reach an agreement with EVE Power Co., Ltd. regarding special requirements beyond
the product specifications. If certain applications and operation conditions are out of the description of this specification,
EVE may design and manufacture products according to customer’s inputs.
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Term Definition RIBENX

Product 7= fh:
Refers to the LF356L rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
NS RRN =R HILZEHBERLAT (LUTE EVE) %78 LF356L AR IEREE FEit,

Customer & F:
Refers to the buyer in the product sales contract signed with EVE.
85 EVE EEF miHEERPHNER.

Environment temperature #1558
The ambient temperature where the cell is located.
EE AT AL BY A B I R R

Cell temperature EBMEE:
The temperature measured by temperature sensor installed at the center of cell surface. The selection of temperature
sensor and measuring line shall be jointly agreed by EVE and the customer.
BREABNKEFRONEELRBNENEBMREIVEE, EELRINNELRNIEZFH EVE IZFAH
BB E,

Fresh cell Frffeaith:
Refers to the cell within 7 days from the customer's receipt date (for domestic transportation only)
EBEFRERIAEE 7 RUANEM ((XNRERIEH) -

Power If:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1140 Wh and the charge/discharge power is 570 W, the
charge/discharge power is 0.5P; When the cell energy decays to 912 Wh and the charge/discharge power is 456 W,
the charge/discharge ratio is 0.5P.
FIMBNESBHARLXNENEMHEEENLER, AFE P RT. 0, HBMEEEN 1140 Wh,
FEEBERIMEBINZE 9 570 W BY, NI FR EB BRI FR TN 9 0.5P ; H BB AR E 2RI /9 912 Wh, FEEB SR EB TN ZE /g 456W
B, MIFsEBERREIIZN 0.5P,

State of charge I FBIRZ:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt-hour. The abbreviation is expressed by SOC. For example, if the capacity at 356.3Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
FEXAHNERT, ULE/NEE LR NN AR ENENEERSERMBENLLE, 485 SOC

iv
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Rmo ffliN: ERABE 356.3Ah BPRREHL A 100% SOC, EAREN 0AhET, SOC 79 0%,

State of health {#EHIREA:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
356.3 Ah is 100% SOH, when the cell capacity decays to 285.0 Ah, it’s at 80% SOH.
BMLREESMTAREMIE, B5H SOH &RR. Flg0: BEE 356.3 Ah /9 100% SOH, BEREA
285.0Ah B, SOH 79 80%.

Cycle fi&¥F:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
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.
BN ENTBIRERR—RA—NMER. BREEENNEERENEBETBMREIENEAS, &
FHEIEFENREEEZEMEBETENE K. MBI UR—EEHMIREASTEENR M.

Open circuit voltage FFE&EEE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
REBRNEAAHMERINSHEMNEE, 458 OCV Ko

AC resistance 3Z7tPIPH:
Apply 1kHz sine wave current between the positive and negative poles of the cell, and the internal resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described in appendix 1.6 of this
specification.
HEMIEREN 1kHz NIEZKKER, MIXFSRIRAMEE, 85 A ACR &R, WX EMATE FHH
R 1.6 KR,

DC resistance E7APFA:
The ratio of the voltage changes to the corresponding current change under working conditions, and the
abbreviation is DCR. The test method is as described in appendix 1.6 of this specification.
THEFHTEMNEBEEUSHENNERERZL, 85K DCR i, MIXAZMAMEBHIRSE 1.6 &
ik,

Module #=4H:
The intermediate product between single cell and pack, which is formed by lithium-ion cells in series and parallel
after installing cell monitors and management devices.
HEFRMZEHBKANAS, MERGEMEESEEREERANBEMS pack BB,

Pulse current Bk e :
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The currents that appear periodically are called pulse currents. The pulse currents appear either in the same
direction or in alternating positive and negative directions.
MAMRES HIMERAMRER, BOPEREEUE—AREI, REBUE. ARBTRAEHM,.
Compression force [E4877:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RBAER, BMAIAREREINL2AR,
Swelling force BEM/T:
The force on the clamp due to cell expansion during use, which may caused by inherent characteristic changes, such
as the rebound of electrode thickness.

EERAERER, AkAEERESFERFESEHEMERK, MWLAREEFENIER,

Units of measurement: Refer to following table

MEANR: WTFR
Table 1 Units of Measurement

&1 NESM

No. Units Abbreviation Type of units

Fs B EE ==NjyE3it)
1 Volt TA%F \Y; Voltage FEEE 1
2 Ampere &2 A Current BB (L
3 Ampere-Hour &15-/)\B¢ Ah Capacity BE 8L
4 Watt-Hour F4F-/) VB Wh Energy BEE2 (I
5 Ohm RR3 Q Resistance F8FE L
6 Milliohm ZRRiZ mQ Resistance F8FHEE{iL
7 Degree Celsius &EKE °C Temperature SRE S
8 Millimeter 2K mm Length KE BRI
9 Second #b s Time BYfj&] 41
10 Hertz #Z% Hz Frequency S g 1{i
1 Newton 15 N Force /781

12 Kilogram-Force F3% /3 kgf Force /788 {i

vi
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1 Scope of Application &F3EE

This document describes the specification of the LF356L lithium-ion cell manufactured by EVE Power Co., Ltd.
AN @IS PBIERT EVE £/ LF356L B SR T,

2 Cell Specifications EB 3

2.1 Product Specifications = TiHE

Table 2 Product Specifications

&2 A

Items Specifications Remarks
S| A &E
Nominal Capacity
AR 356.3Ah 0.5P/0.5P, 25°C £2°C, 2.5V ~3.65 V
Fresh cell
Nominal Energy FEGEERS
—— 1140 Wh e
FRFFEEE
Nominal Voltage 30y }
FRAREEE '
End-of-charge Voltage (Umax)
3.65V /
FEERHIEE (Umna)
End-of-discharge Voltage (Umin) 25V (T>0°C) }
HREBELERE (Unin) 20V (T<0°C)
Standard Charging Power 0.5 c o
=\ . 25°C £ 2°
TR ERIE >
Max. Continuous Charging Power 0.5 c o
= - . 25°C £ 2°
BARETENE >
Standard Discharging Power 0.5 c o
=\ . 25°C £ 2°
T >
Max. Continuous Discharging Power 0.5 c o
= - . 25°C £ 2°
BAREM T >
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
FaAME 0.15mQ = 0.05 mQ Fresh cell #réfe8, HET SOC
Weight - . )
+
=8 6220 g 150 g
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insulation film) Height2 209.0 0 Without Terminal
- . +0.
R BE2 (H) mm 05 mm TaakE
(BIERR) Length
= (L) 186.6 mm £0.5 mm /
Thickness (300 kgf =20 l_(gf compression force,
EE (T) 72.0 mm 0.5 mm Delivery SOC)
= (300 kgf +20 kgf 45 /7, 5 SOC)
Center distance between
the poles 123.0 mm 0.3 mm /
HKiEHLE (D)
Charging Temperature 3 .
Operation ZE B 0°C ~ 60°C /
Temperature
THeBRE Discharging Temperature 3 .
S R -30°C ~ 60°C /
1 year 0°C ~ 35°C
- Storage 15 Delivery SOC status
emperature o e
ﬁﬁ%;ﬂrg 1 month 3 . II:EIJ'_'\ SOC ’{klm\
14 B -20°C ~ 45°C
First Month <35% /M
9070 i
Self-discharge =58 = Delivery SOCS:tztrz;t;es, 25C 2T
Sl After First Month 5 SOC K7, 25T *+ 2T %=
<3.0%/M
BAE

2.2 Electrical Performance EBIEEE

Table 3 Electrical Performance Parameters

& 3 BMLESH
Items Specifications Testing Methods
=] A ML 7575
Items | Discharging energy | Energy efficiency
=2 =" EA=—N 5>
_Rate Charge and Rate MEBEEE REE R Appendix 1.11
Discharge Performance 0.5P - EL/Ex > 94.0% i
R n . 1 1/E1 2 94. TR 1.
e Gl =11
1P E>"> 95%*E;" Es"/Es >90.0%
ltems | Discharging energy | Energy efficiency
High/Low Temperature | Temp, LS BEERE
Charge/Discharge Appendix 1.12
Performance 45°C Es"> 98%*Eo" E4"/E4>95% Mg 1.12
BEHER ISR A - - -
5°C Es"> 80%*Eo Es"/Es > 80%
Capacity Retention and Items Dlschargmg energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

-2-
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HERFSME REEREFXR HEREEmER MR 1.13
(100% SOC) . . .
25°C & 28 days Ee > 95%*Eo* E7"> 96%*Eo
45°C & 30 days Es" > 95%*Eq* Eqo" > 95%*Eq”
Items Discharging energy recovery
Storage Temp. R ME X Appendix 1.14
B GES!
FREILRE 25°C & 28days > 97%*E,"
(50% SOC) 1
50°C & 30days > 96%*Eo” '
Cycle Life 25°C Cycle . Appendix 1.15
E =i 25°CEIR 8000 cycles, 70% SOH Mz 1.15
Temperature rise refers
to the difference of the
) 25°C. 0.5P, cell surface temperature
Cell temperature rise discharge 6°C before and after
oL < . ]
TR 25°C, 0.5P JiES . :Tm@f
B BRI RISV E
MREREEEE
Swelling Force 70% SOH <50000N Appendix 1.16
B 60% SOH < 60000 N ISR 116

2.3 Charging Parameters 3tEE&%K

2.3.1 Charging Mode FEEBIE=

Table 4 Charging Mode Parameters

&4 mEEREASH
Parameters Specifications Conditions
o5 & i
Standard charging power
- 0.5P 25°C £2°C
IREFE BT
Maximum continuous
charging power 0.5P 259C 42°C
RATBAFRIER

FRETE B EE

Standard charging voltage

Single cell <3.65V
B <3.65V

RS ERT

Standard charging mode

LA 570 W [BINEFFEZE 3.65V

Charge to 3.65 V with a constant power of 570 W
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Standard charging
temperature 25°C +2°C
RS RE
Absol harai No matter what charging mode the cell is in, once the
¢ S0 utetc arglrlllg cell temperature exceeds the absolute charging
emperature (ce 0°C ~ 60°C temperature range, stop charging.
temperature) ) TiCBM T A EE, BtEE—BEds
N Lo P A=Y R s MmE—EH il 4
SRR (FBHRE) OIS, A
X7 ERESEE, BMELEFEE,
No matter what charging mode the cell is in, once the
. cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8 V charging
LB TREEEBE A 38V

TS FEFEEEKEN, BlBE—BBEde
NIEEBEE, BMFLETTE,

2.3.2 Other Charging Modes Efth 75 BEi&

Table 5 Continuous Charging Modes (unit: P-Rate)
x5 BHEwEE (B P-Rate)

Cell temperature /°C
B o | 5| 10 | 15 | 20 | 25 | 45 | 50 | 55 | 60
/o /Mis=z
_ 0% ~ 80%
Max charging o 005 | 01| 02 | 03| 05 | o5 | 05 | 05 | 05 | o
power
= = % ~ 1009
BEARFRINE (P) 8“’80100M 005 | 01| 02 | 03] 03 | 05 | 05 | 05 | 05 | o

2.4 Discharging Parameters R EB&

2.4.1 Discharging Mode FEEFEZ

Table 6 Discharging Mode Parameter
&6 MEBERASHK

Parameters Pr?.duc.t Conditions
o specifications st
== = amAg =
Standard discharging power
— 0.5P 25°C x£2°C
R TR
Maximum continuous
discharging power 0.5P 25°C 42°C
=P CEEIES oA E S

Standard discharge mode

PR EEIRET

Discharge to 2.5 V with a constant power of 570 W

LA 570W [BINEKREBE 25V
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Temperature T > 0°C
Discharge cut-off voltage 25V mE T>0°C
e LR Temperature T < 0°C
20V mE T<0°C
Standard discharging
temperature 25°C +2°C
TERERE
. . No matter what discharging mode the cell is on, once the cell
Absolute discharging temperature exceeds the absolute discharge temperature range, stop
temperature (cell discharging.
temperature) -35°C ~ 65°C N s o e
- ) T Bt Ab F AR AR, Bt iR A — B AR AT AR AT
HXTHERE (BMRE) o
El, BMZLEME,
No matter what kind of discharging mode the cell is on, once the
cell voltage is less than the absolute discharge voltage, stop
Absolute discharging voltage Min 1.8 V discharging.
SBXTH R R RN18V | FitemsbF MR, BitEE— BT A EE,
BM{= LR EB,

2.4.2 Other Discharging Modes EfthiEBIE T

Table 7 Continuous Discharging Rate (unit: P-Rate)
RT FHEREBEE (B4 P-Rate)

Cell temperature /°C ) 1 A
B3R R oC -30 -20 | -10 | -5 0 5 5 50 55 60

Max discharging power 0% ~ 100%
SAHEE (P) sOC 05| 05 | 05| 05| 05| 05| 05| 05| 05 0

2.5 Safety Performance &£ 4AE

Table 8 Safety Performance Parameters
xR 8 KNS

Items Specifications Test Methods
=] A& ML 7575
No fire, No explosion )
Over-charge ARed. RIRHE, REEbpREaE | APpendx L17]
A 7T s MR1.17.1
RZIMIUBERERR
) No fire, No explosion )
Ove\r-d‘lscharge FEN . FARME. RRI7ERS R IE St E Appendix 1.17.2
e R PR 1.17.2
RZIMIUBERERH
External Short-circuit No fire, No explosion Appendix 1.17.3
i RN RIRIE. FNIEFHIRIR ST E MR 1.17.3

-5-
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RZIMIIE R LR
Crush Test No fire, No explosion Appendix 1.17.4
BtE RN RIENE MR 1.17.4
Drop Test No fire, No explosion Appendix 1.17.5
i RN RIENE MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
RSE iR RN TIEVE MR 1.17.6
Heating No fire, No explosion Appendix 1.17.7
I REEN. FIENE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
A S RN RIENE MR 1.17.8
Notes &E:

The descriptions above only represent compliance at the cell level. The safety compliance at the module and the
system level requires the customer to perform design verification.

UERAREBGEENTEN. BARRZBRIMNZERTEME, BEZFIRITRIE,
3 Product End-life Management F= & iR 1L EIE

The cell life is limited. Customers should establish an effective tracing 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. When the internal resistance of
the cell in use exceeds 150% of the initial internal resistance, or the capacity is less than 60% of nominal capacity, the
cell should not to be used any more. Violation of this requirement will exempt EVE from its responsibility for product
quality assurance in accordance with the product sales agreement and this specification, as well as all related liabilities
such as loss compensation caused thereby.

BtEAIRERIRN, B NEIBERNRERSSNHIERES MEAMRAEMHAENSE, REREE
NNEFZMHELZFTEZ M EVE HETIENN AL REE. ZHERREMARBEE X BHEINER
150% B E/NFAIRME £/ 60%, NIFIEABM, BERZMEK, Kbk EVE (IE™mEE MRS
BTN ABR BT ERIETERBLLS EARABES —IEX R,

4  Application Conditions BZFA& {4

Customer shall ensure strict compliance with the following cell application conditions:

P NSRS T T 5 BRI ARG
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4.1 Customer shall configure a battery management and monitoring system to strictly monitor, manage and protect
each cell, and provide detailed information of the BMS, including but not limited to its design, features, setting, and data
file format to EVE for design review and record keeping. And a battery management archive shall be established to keep
all monitoring data of the cells, so as to be a reference for problems tracing and product quality responsibility division.
EVE is not responsible for product quality assurance if no complete monitoring data of the battery system during its

service life is provided.

ERVEERWEENGERS, MRGE. BESKRIPS M EM, F@ EVE REBNEERFFANIRITS
2. RHERA. BR. RAESEXES, MUH EVE WZRAKRTIHIHTL, HEUBMEENE, RES
ERVEMIEHASNEE, AYRSENR”mRERENNINEE, FTASTENBMASERIARAATSEN
#hiERY, EVE AAEFRRERIERT.

4.2 Waterproof and dustproof problems shall be fully considered in the pack design, and the pack must meet the
waterproof and dustproof grade stipulated by relevant national standards. EVE is not responsible for the damage (such as

corrosion, rust, etc.) of the cell caused by waterproof and dustproof problems.

BRI RN T ZE EEMHNIK. LR, B EERA XA EMERNK. BEFR. BTFHK.
LREMSHMOVEMAIRT EM. £55. ¥F), EVE FERBREFRIERE,

4.3 ltis forbidden to mix different types of cells in the same battery system, otherwise, EVE will not be responsible for

the quality assurance.
REFRESEMER—BMARKTEA, &N, EVE ARBREFRIERE.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

BMEBRFKIGITRHER 9 1R 10 NRLBEMIRERERSIZHE
Table 9 Safety Limit Voltage Parameters

&9 RERHBESH
Items Categories Parameters Protective Actions
= el S8 RIFTH1E
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FZEALL ' & FB St AT 3.65 V BRI 75 RS,
Charging \Voltage Third BMS alarms
ZEBEEE = 37V BMS RZIRE
Second 3 Reduce cell charging current or power
=’ oV M R R IR
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Cut off the current, force the cell to stop working and
First lock the BMS until the technician solves the problem.
—4p 380V IR, RFIFEERMEL T, HEIERMBER
gt, BEERARARBBRAIZ,
Discharai When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging °
End 25V (>0°0) (<0°C), stop charging.
nds o . .
e 20V (=0°C) U SR ESAT] 2.5 V (> 0°C) B 2.0V (< 0°C)
a BY£2 1 7R e,
Discharai Third 20V (>0°C) BMS alarms
ischarging — .
BEBEBE °
Second 1.9V (>0°C) Reduce cell discharging current or power
= 1.8V (0°C) MR Rt R B R S B T
Cut off the current, force the cell to stop working and
First 1.85V (> 0°C) lock the BMS until the technician solves the problem.
—4 1.75 V (< 0°C) HIRTEM, sadI Rt L T (F, HPiERMNEER

i, HERAAR

Short circuit

Short circuit is not

When a short circuit occurs, the overcurrent

BMS protection protection allowed protection device will disconnect the cell.
BMS fRiF KIRRARIP R AVHEH RUESTREY, BT RIS ity
Over current BMS controls the charging/discharging current within
Reference 2.3 & 2.4
protection BEE 23 24 5% specifications.
RRP BN EERRITH RN ERRT SIS
Upper limit The charging capacity shall be less than 113% of the

charging capacity

Charging capacity < 402.6 Ah

nominal capacity.

FEBAE FRF FEEBAE/NTF 402.6 Ah ZBAE LRFF, RBERSNTIHRTEER
£d= 113%
Table 10 Safety Limit Temperature Parameters
& 10 Z2RFEESH
Items Parameters Remarks
= S &ix
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Recommended operating Recommended cell using temperature range

temperature range 10°C ~ 45°C 5 S
BERIERETE i ERmEE

Maximum operating If the cell temperature exceeds the maximum operating

temperature 60°C temperature, the cell power needs to be reduced to 0.
eRELE NRBMEAREBIRSIRERE, DRFEREN 0

Minimum operating

If the cell temperature exceeds the minimum operating

temperature -30°C temperature, the cell power needs to be reduced to 0.
EMRIERE NRBMERARERTRMFERE, IERFEREN O
If the battery temperature exceeds the maximum safe temperature,
] it will cause irreversible and permanent damage to the battery, and
Maximum safe the user should not use it higher than the maximum safe
temperature 65°C temperature.
REELEE IR EME RSB RE R LRE, A EM MR AN
KAMKIE, ARERANA EETEEREERE.
If the battery temperature exceeds the minimum safe temperature,
o it will cause irreversible and permanent damage to the battery, and
Minimum safe the user should not lower the minimum safe temperature when
temperature _350C us|ng |t
RERLEE IR E AR EBE RAR SR, A EmM B R alEN

KAMER, AREANAERTREREERE,

Over heat protection

Reference 2.3 & 2.4

Stop charging/discharging when the temperature exceeds the
limitation in this specification

KRR BEB 23R 245 B R A A BHLERY, LR/
Notes &iE:

a) If the cell charging voltage exceeds the cut-off voltage, corresponding protective actions need to be taken. If the
cell discharging voltage reaches the cut-off voltage, it is necessary to charge as soon as possible to prevent it from
being over-discharged. EVE shall not be responsible for any cell quality issues caused by over-discharge and
exceeding the protection voltage.

Rt ISR XL BERY, FRIERNARIPoHEREE. HEMNBEBERRL I BEN, FRR7E,
B LE BBt NI HORTS . X FEBHARIPEEME MR SHAVBMRERR, EVE FERBEERIERE,
b) It’s prohibited to charge the cell at low temperatures (lower than 0°C) and the minimum safety temperature of
this specification, otherwise EVE will not be responsible for any quality assurance liability. The heat dissipation
design of pack may affect cell electrical performance, EVE will not be responsible for any liability regarding cell
quality issues caused by the pack heat dissipation design.

BMBIEEMET (°CUT) TEREMENRERSEE THE, BN EVE RABAREMEERIER
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£. BMENERRITEEMENEE, REhERMITERASHAEMRERD, EVE FAIEBMERR
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45 Recommendations for Module Welding Parameters 1R£BI21ESEREIN

Table11 Welding Parameters
& 11 BESEK

Items Specifications Remarks
=] S - pEd
Laser Welding Depth }
N Mz B N S .
BRI 20 mm
Max Pressure on Poles The maximum force on the poles in vertical
Weldi kRS B AT 700 N direction with no deformation.
elding AZRAE - s A T
Bushar _ _ _
0 myeE Max Torque on Poles . The maximum torlscl)(())r;e(:]n the poles with no
% == m ' _
B MR BRI AL A RALAR, FHEH
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
MR RARE WA ENRE, BRERLZETH

4.6 Cell Compression Force EEjth/E4E/T

When forming modules, a compression force in the direction of vertical thickness is applied to the cells in order to make

them better arranged and fixed. If the compression force is too large, the cells may be damaged or even leak. Cell

compression force test conditions are as follows:
BMTEARAA R AARY, AT EBMEFNHTIEE, WEMEN— M EEEERRNESEN, EEIIK, BHER
AR EIH G, BEERK. BMEENDVHAF4NT:

-Compression area [E4EEfR: 186.6mm >209.0 mm (L xH2)

-Compression speed E4&iRE : 0.02 mm/s

-Compression direction [EZE /5 [A1: Y direction Y A A

-Cell SOC E2ith SOC: 15 % ~ 40 %
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Fig. 12 Diagram of LF356L cell directions
12 LF356L BBt A mn = El

Table 13 Cell Compression Force Limit Parameters

7 13 HMESEIRFIZ

Items Compression Force

= E487

Recommended compression force

HEESRT

3000 N ~ 7000 N

Instantaneous maximum compression force

R <10000 N
BEAY R K E4E 7]

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
B A HESE DA EERRT 10000 N, BN ETREBMEZIIRE,

4.7 Cell Swelling Force FE B RK /7

The inherent characteristics such as the rebound of the electrode thickness may lead to cell expansion during use which
generates force on the clamp, and the force increases with the attenuation of the cell capacity. The cell swelling force at
BOL and EOL (60% SOH) refer to Table 3:

FEEAIER, AhFEERBEFERFESHEMEK, MYARREENIERS; BEK ISR
BREMNFREMIGM, =Bt BOL M EOL (60% SOH) ERKHEEX 3:

Customer shall fully consider the influence of the cell swelling force when designing the module. The product generates
expansion force during use, and the expansion force is about 60000 N when the cell capacity attenuates to 60% under the
test conditions of 15 mm steel plate + 0.0 mm GAP (the space for cells to expand). Customers shall consider the
reliability of structural strength in the product design process, and it is suggested to reserve 2.0 mm ~ 2.5mm expansion
space while grouping the cells.

BRERITRARN , N 7550 &K IR0~ mEERIERE T EFKT, O 15 mm iR+ 0.0 mm
GAP (RJHEERBEAKEY=E]) MIRF M TRBE 60%FIREAK /12979 60000 N, BFEmigITIEPEEESLE

-11-




=21 A
EVE 12-2$fgﬁb -EVE Power CO., LTD Confidential Proprietary-

Model LF356L -V1 specieatton MO JMRI-LFaseLVIDOB0L | e | A
BS ) HIEHRS ) e RRZ

MR AT S, BBINESARATREE 2.0 mm ~ 2.5 mm BRI = 18]

4.8 Recommended Temperature Control ;2E EIZEIN

The recommended temperature collection points are the poles and the code when collecting temperature of the cell
surface.The cell thermodynamic parameters needed in the thermal management system are shown in the following table.
X EMREFITREREN, B BERERBEEREHZIE, SAEERATARENESRAFSHAT
&
Table 14 Cell Thermal Conductivity Parameters
& 14 BHUSRABSH

Thermal Conductivity W/(m K)

SHRARE W/(m K)
M h | ivi
cant erma”conductlwty X direction 75 [& Z direction 75 Y direction 75 [&
SHAEBEIE
9~12 W/(m K) 10 ~ 13 W/(m K) 2 ~ 3WI(m K)

Heat Capacity A% (kJ/(kg K))
Mean heat capacity

HRAIE
0.9 ~ 1.1 kJ/(kg K)

4.9 After charging, the cell should be used as soon as possible to avoid loss of usable capacity due to self-discharge. If
long-term storage is required, adjust the cell SOC to 30% ~ 40%. The recommended storage conditions are: 0°C ~ 25°C,

relative humidity < 60%.

BH#HTRER, ERIRER, UERBREMSHKIBARE Rk, BEEFE, NI SOC EZERN 30% ~ 40%
SOC, WHEMEMEZMLEN: 0°C ~25°C, HITEE< 60%,

4.10 The state of charge (SOC, capacity state) of the cell should be kept at 15% ~ 40% during storage. In order to
prevent the performance differences after long-term storage (more than three months), perform a standard
charge-discharge cycle every 3 months. It is recommended that the storage time after receiving the cells should not

exceed half a year to avoid quality problems due to storage overdue.

BB AEITERN, FEA (SOC, BEKE) NRIFTE 15% ~ 40%, KEE (= 1MALL) B IEBEMHEE
EF, N 3 MA#TRANETRERER ; BRI KR EHEEREIAEIFF, SR FiEE SR RER .
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4.11 It is not allowed to ship with inflammable, explosive and corrosive articles in the same vehicle during
transportation, and stacking is prohibited during large package transportation; The product shall not be exposed to rain,

snow and other liquid substances without any protection, or suffer from mechanical damage;

TEEdERAARTNER. 218 ZEBIYIRRAEREZ, KREEZHIEFRILES;, FRfRAIFERN.
BRI BRI R SRR ;

4.12 While handling, lift trucks or special tools shall be used to load and unload products; Handle with care, and do not
throw or squeeze, which may cause cell damage or personal injury. It is strictly prohibited to put cells together with
corrosive substances such as acid and alkali.

e, AXRAABRENTAIANTRET LETE;, BRIER, FRIHE. 5k, S BRI A
BNEIMAE, mRSRHSFERYISBIE—,

5 Safety Precautions ®2M5E

> 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.

FERERBMENKT, REFAN, NHETRRTIENIFRTR,
» Do not over-charge the cell. Otherwise, cell overheating and fire may occur. During cell installation and use,
hardware and software must be protected against multiple over-charge failures. See 4.3 of this specification for the
minimum requirements of protection.

Rz, [N, FJEEsIREME RN RBREAE, ERMLENERS, EHENRGRELTEZE
EREBLZL2EFF. RIBFRIPERDAIMES 435
> It’s necessary to set a reasonable charging time limit, otherwise, the cell may overheat, resulting in thermal runaway
or fire. BMS management failure of this kind shall be considered during module design.

Rz3y R TR BB A KOHIT R IR RG], RENEE KBNS HITRAINR, #HmslEAKRENMNR, 7
RAIRITIRZ RIS BMS BEEXUIE L.
> If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

EMIFEEAR L TEE, ABRRNREXEMMEERZ 2T, FRHRARRHYREREHEER.
» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8V, so as to avoid over-discharge.

BIEERE, ERMEECERIIES, ABLEERE, BN ERTE, KBEEHRET 28V ML,
> Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

RirEsE MEARMERM, SNETES5IREMIRAINERE. FanEi.

»  The temperature of the cell shall not exceed 65°C in any normal use, otherwise the BMS must shut down the cell
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and stop cell operation.
EEFEENERRERLT, BEERREEY 65°C, MRBMEBERET 65°C, HHUEERAFTXABM,
= IEBMIETT,
»  Please use a special charger for lithium-ion batteries when charging.
FENIERAER FEMETATESR,
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.
FEEAIER, MRIREBIRRMIREBEREMENR, RiERAZTEE,
> It is forbidden to use metal to directly connect the positive and the negative of the cell to short-circuit. Otherwise,
strong current and high temperature may cause personal injury or fire.
ZtREREREEBMEARER, SNEBANSRUESBASHERE XK,
» ltis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
RIEgBMESERE, Ak, NEF—EERRITF.
» ltis forbidden to knock, throw, step on or bend the cell.
B IERE SR, EREEN ZHr %,
> Itis forbidden to directly weld the cell.
BRI EEIFZEM,
> Itis forbidden to directly pierce the cell with nails or other sharp objects.
BRI BT FEHEFZERIZF Bt
»  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.
RAOGRIFEM, ERZVMERN. WMERE ST, SNEMAEAIEERER, FESEMAR,
» It is forbidden to use it in places with strong static electricity and strong magnetic fields; otherwise cell safety
protection devices may be damaged and cause safety hazards.
R FRFR MR EI7NM AR, SNZRFEURSFIFER, TREERE.
»  Customer shall securely fix the cell to a solid surface and bind the power cord in a proper place to avoid arcing and
sparks caused by friction.
BEFRNRFEMZeMEEEERGFTER L, HEBRATSMRETSENMUE, LOBSRERMS|IRBIIFA
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.
=2 RIERI R B R T B G A BB REE S AR EK B MERTER LR LI AN
Ko

> If the cell leaks and the electrolyte spills onto the skin or clothes, immediately wash the affected area with running

-14 -




&M Lk,
EVE 12-2$f$ﬁb -EVE Power CO., LTD Confidential Proprietary-

Model LF356L -V1 specieatton MO JMRI-LFaseLVIDOB0L | e | A
BS ) HIEHRS ) e RRZ

water. If the cell leaks and the electrolyte enters the eyes, mouth, nose and other open parts of the human body;,
immediately wash with plenty of water and seek medical treatment immediately, otherwise serious injuries will be
caused to the human body. No person or animal is allowed to swallow any part of the cell or any substance contained in
the cell.

NREBMIRR, BERBIIEKERRL, MBI REINKELZ X, NREMEEME, BER
HNREE, . 8FAGRHREA, NIZEBBXEFKAR, A EEERT, SNEYARSHTERE. B
IR A E B Bt AR (R BB 5 BB SRR S ¥ o
> If 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.

NRBMELERE. X TE. TEER. 0FE. REIERHIREARE, ZEIRBEHMNEERTE
BRBEEH R,

» Itis prohibited to disassemble the product without the written consent of EVE.

K2 EVE BEHAR, BLEABIRES R

6 Disclaimer Sz BH

» If the product demand party or user does not use the product in accordance with the provisions of this specification,
EVE will no longer take any relevant responsibility such as product quality assurance liability and loss
compensation caused thereby. In case of any negative impact on EVE's reputation due to the above-mentioned
actions, EVE reserves the right to investigate the legal liability of the product demand party.
MBRETFTEmBRBMUNERAENRERABFOIMEHTER, EVE ABAEFRRERIERERAL
SEMMAKRBESE—IHEXEE. BFRTA, W EVE NEEERAE W, EVE RBER™HERE
AR ERF

» EVE reserves the right to modify the product specification. Before ordering EVE products, customers need to
confirm the latest status of the products in advance with EVE.

EVE REXI &= RIS BIEAAINFl, FFEITW EVE ™= mEl, &5 EVE RaiHIA=RN&RTRE.

»  This specification is written in both Chinese and English. In case of any difference between the Chinese version and

the English version, the Chinese version shall prevail.

AP URRBEBH, MPEXNEFTARE, LUHRXhRAIE,
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7 Risk Warning RBSE4&

7.1  Warning Declaration ZRARS

Warning &
The cell has potential hazards. Please take proper precautions when operating and maintaining the
cell!
The cell must be operated with proper tools and protective equipment.
Cell maintenance must be performed by professionals with cell expertise and safety training.
Failure to comply with these warnings may result in multiple disasters.
RMEFERERNRR, TREMAFRSIRENE B!
@A fE FIE MR T A MBGir R SR E .
B4 R B A BT AR HEE 22l A THRT.
FEF ERE L OTREE S AR,

7.2 Types of Hazards f&fZEa!
Customer must be aware of the following potential hazards in the use and operation of cells:
BRI NERNRESEPEEUATEENRGRK:
a) There is a risk from electric shocks or electric arcs during operation.
FERBBEHEEBIMEERXER,
b) There is a risk from the electrolyte or other chemicals.
FERIBRRSEMLE mEEX R,
c) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

ABIEEEEINGERS, SRR, BYESAKIE, BRFESENIRERENMFIFER,
8 Others Hith

8.1 Rights and Obligations of EVE EVE BIARFIFI X 55

» EVE shall inspect according to the inspection standards in the protocol signed with the customer, and the products

provided shall meet the requirements of various parameters in the protocol;
EVE REBS5 X P EITHMN PR IATERITIOR, RESFREFSHINAEMESHRENK;

»  EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE AEFRMUNAHIARN. BRETEN~m;

» EVE is obliged to provide high-quality services for its products, and the service standards shall be in accordance

with the standards promised by EVE;

-16 -



&M Lk,
EVE 12-2$f$ﬁb -EVE Power CO., LTD Confidential Proprietary-

Model LF356L -V1 specieatton MO JMRI-LFaseLVIDOB0L | e | A
BS ) HIEHRS ) e RRZ

EVE B XS NERiIBEMRARS, IRSATER EVE FRAENTERS;
» EVE shall provide timely technical support and service in case of any problem or failure during the use and
maintenance of system products by customer.

EREFPNARS @AV ERRAEIPIIZTEE R NMERN, EVE #1TREIRAZFH LRSS
8.2 Rights and Obligations of Customer 2 BIFFIFI X 55

»  Customer must conduct production in strict accordance with the technical data provided by EVE, and strictly
implement the cell prevention measures, safety limits and cell operation instructions in the technical data provided by
EVE.

B N BIZ0R EVE IR AR B RIHITER, ™BIIT EVE FMR AR AZEIFRNEMGEER. 22
PR 0 B2 St AF 35 FR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

EFAXSRIEEVE FmiiRe, NMRIMENAEA. FHKERER.
»  Customer has the obligation to make fair and detailed use records and monitoring data of product operation for
EVE's products, which can be used as a reference for the division of product quality responsibilities. If there is no
complete monitoring data within the service life of the battery system, EVE shall not be responsible for product quality
assurance.

BEFBXSEX EVE W@ AF. AEFANCERRERN~mzHNENEE, BEFEmREsnEr
THEE, FRETENHEMARSEHIRNAENERIESN, EVE RAB~mRERIERE.
»  Customer has the obligation to notify EVE's personnel to be present and be informed of the actual situation when
products of EVE operate abnormally.

BFBEXSE EVE FmizfER B, ErJ8erE R M8 EVE ARET, THESERE .
> In the process of product manufacturing, customer shall take all corresponding responsibilities for the problems or
accidents caused by the operation in violation of the safety rules, the use beyond the conditions specified in this technical
agreement, or the combination of the product and the circuit (not the quality defects of the product itself).

FEREFRFIESRES, BERZETURE. ERNBBRAZRGZIMEAR=RSBREEE Q=
BEERERE) FrENREgER, HEES5 EVE X, NAKFRBHENNEE,
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

ERAMBBRRERNED, NERNSHEHE,
8.3 Confidentiality agreement 1RZZ Y
The customer shall keep the cooperation content highly confidential. Without the permission of EVE, the customer shall

not disclose any content of the technical agreement to a third party. Otherwise, the customer will be held responsible

according to relevant laws.
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ERNNEERESERE, K& EVE TR, AMEAEZAERABRBNEARS, W, FKREEXERZE
REE

A

9 Contact Information BERE A

Address: EVE Power Co., Ltd., No. 68 Jingnan Avenue High-Tech Zone, Duodao District, Jingmen, Hubei.
Tel: 86-0724-6079688

Website: http://www.evepower.com

BRAR M BB R TmEFARXEMKX £7XAEKE 68 5, MILIZENBRAE
EXAERIE: 86-0724-6079688

Rk http://www.evepower.com
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Appendix 1: Cell Drawing of LF356L P#3 1: LF356L EBithElZK

+l

+l

Fig. 15 Diagram of cell size and appearance

15 MRS RINLE
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Appendix 2: Test Conditions and Methods MR 2: iRIERHRF %

1.1 Environmental Conditions IfiE%H&

Unless otherwise specified, the test should be carried out in an environmental temperature of 25<C £2 T, relative
humidity of 10% ~ 90%, and atmospheric pressure of 86 kPa to 106 kPa. The room temperature mentioned in this
specification refers to 25°C + 2°C.

BRAREAMESN, RINFEREN 25°C £2°C, HEXEE 10% ~ 90%, KSEFIH 86 kPa ~ 106 kPa AR

#H1T. AAUSBFIRIINER, =1 25°C £2°Co

1.2 Measuring Instruments I =1&&

The accuracy of measuring instruments shall meet the following requirements:

HREENTE TIIEX:

A. Voltage measuring device EB[EMEZ%EE . +0.05 % FS;

B. Current measuring device EB/TMEE: +0.05 % FS;

C. Temperature measuring device ;JREMEHEE: +1°C;

D. Dimension measuring device R~ M 2% & : +0.01 mm;

E. Weight measuring device EEMEEE: +0.19.

Note: During the testing process, voltage, current, ambient temperature, and cell temperature must be recorded. It is
recommended to collect the cell temperature at the terminal and the center of the large surface (or side surface).

& MDD, HF/IERBE. B MERENBMEE, BHEERESENAEERENAE (K
mmE) ik,

1.3 Test Clamp Preparation and Installation ;if 3 B AR R

1.3.1 Ordinary Steel Clamp @M< H

The single cell shall be clamped with steel splints (thickness: 12 mm). The splints need to cover the large surfaces
of the cell and be fixed with 6 M8 bolts. All sides of the splints need to be covered with insulating film. Clamp as shown
below:

BEBEBERBWER (BEE: 12mm) BE, RIRFEESTBRMAE, KIRZEXRA 6 ™ M8 B12EE,
KIRENEAREBLEE, KETENTEFRT:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 REREE 2 Btk AE s RE

Place the cell (15% ~ 40% SOC) which is covered with blue film (material: PET, thickness: 0.1 mm) and top film
(material: PC, thickness: 0.3 mm) in the middle of the splint, fix the clamp with 6 M8 bolts to ensure the initial
compression force on the cell is 300 kgf +20 kgf,. Then use a micrometer to measure the thickness of the cell (at upper,
middle and bottom) with splints, and the thickness tolerance shall be controlled within 0.3 mm.

KEeEBERHE (ME: PET, EE 0.1 mm) MIARELS (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
HEEYE, ETXASE, £/ 6 1 M8 B2 EE Wk A RIEE M2 REAIATIE /179 300 kgf £20 kof, TR
FHARMNEFFRIRBUNEE (£, . F), EEEZEFEHNTFET 0.3mm,

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BtERREE 4 BMHERAREE

1.3.2  Swelling Force Clamp FEZRK/1%H

Place the cell (15% ~ 40% SOC) which is covered with blue film (material: PET, thickness: 0.1 mm) and top film
(material: PC, thickness: 0.3 mm) in the middle of the splint, and adjust the swelling force clamp pre-tensioning device
until the initial compression force is (300 kgf =20 kgf). Then use a micrometer to measure the thickness of the cell (at
upper, middle and bottom) with splints, and the thickness tolerance shall be controlled within 0.3 mm.

RKEeEBERBE (ME: PET, EE 0.1 mm) MIARENLSA (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
EEE, ETRKDKRAERE, ATEKIXEMERE, RERETIEEEL I 300 kgf £20 kof, E£3RIR
&, FBEXRBTHORNEHFRREMNEE (£ F. T), EEERFEH/NFETF 03 mm,
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Fig. 5 Diagram of cell with swelling force clamp
5 BitHERKIXRAREE
1.4 Dimensions R~

Test instrument; Automatic wrapping machine;

RigE: BohBERN;

Test method: Use the wrapping machine to measure the length, width and height of the cell. And apply a
300 kgf +20 kgf force on it.

K75 %E: EREMEERINNLEMKE. BEMSE, FE 300 kgf +20 kof BYET.

The thickness of the cell will increase as the SOC increases as well as with the using time. The thickness here
indicates the thickness of the cell at delivery.

FWEREREE SOC IS EFEM, MEERINEIEINSEFRENM, Y EERE N ENEMNERE,

15 Weight E2

Test instrument: Electronic scale;
HINGHE: BFH,
Test method: measure the weight of the cell with the electronic scale.
RA%E: FRBFEIEBEMNES,
1.6 Internal Resistance FIFE

a. ACR: test the cell at delivery SOC with 1kHz sine wave current at room temperature.

a. XMABE (ACR): EEBLRMT, HEE SOC BEMRA 1 kHz KK B R#HTMIL,

b. DCR: Charge the cell to 3.65 V with constant current of 0.5C, and then charge at a constant voltage of 3.65 V
until the current decreases to 0.05C. Rest for 30 minutes, and discharge at a constant current of 0.5C for 60 minutes

afterwards (adjust the SOC to 50%). Then rest for 1 h, and record the voltage V1 at the end of the period. Discharge the
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cell with a constant current of 1C for 10 seconds and record the voltage V- at the end of the rest, and calculate the DCR.,
DCR= (V1-V2) %1000 / 356.3 (mQ).
b. ERAM (DCR): BBHLA 0.5C MUERIERFTEE 3.65 V G, HIEEFTEEFTEBERR 0.05C &Lk,
HE 30 min, ZASLL 0.5C 1BTHER 60 min (JA% SOC /9 50%) , #AE 1h, iICRMMERMBE Vi, A L1CIE
TRIER 10s, IERMEREABE V2, 718 DCR, DCR= (Vi-V,) %1000/ 356.3 (mQ)o

1.7 Pretreatment FbIE

Before the formal test, pretreat the cell to ensure it is activated and stable. The steps are as follows:
IETCILF AT, BEONFEHITINIEREF, IBRIAEXRAEEL FRUENREN RS ES BT

Charge the cell according to the standard charging mode;
B IR E R EEAR TR
Discharge the cell according to the standard discharging mode;
B IR IR iR A T AR TR
Repeat a~b no more than 5 times;
c. EE a~b FEBiE 5 &;

If the discharge capacity of the cell changes no more than 3% of the nominal capacity for two consecutive times, it

o T o @

134

is considered that the cell has completed the pretreatment, and the pretreatment can be terminated.

MRBUESEHANREEET MRS TIRTAER 3%, WIANBMTTH T FE, FbEA]UHIE,

1.8 Charge Calibration #J¥ALFEE

At the ambient temperature of 25°C £2°C, rest for 5 h;

Discharge at a constant power of 570 W to 2.5 V, and rest for 10 min;
Charge at a constant power of 570 W to 3.65 V, and rest for 10 min.
FEIFRIRE 25°C £2°CHEMT, #E 5h;

XYERMLA 570 W {BZHERMEBE 25V, #&E 10 min;

XYEMLL 570 W BT FREZE 3.65V, #&E 10 min.

1.9 Discharge Calibration #3541

At the ambient temperature of 25°C %2°C, rest for 5 h;

Charge at a constant power of 570 W to 3.65 V, and rest for 10 min;
Discharge at a constant power of 570 W to 2.5 V, and rest for 10 min.
FEIFRIRE 25°C £2°CHEMT, #@E 5h;

XYERMLA 570 W B FEEBZE 3.65V, #E 10 min;

XFERMLA 570 W IBZHERKEE 25V, #&E 10 mino
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1.10 Capacity and Energy Calibration #3815 EEREE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperature of 25°C £2°C. Charge the
cell at a constant power of 570 W to 3.65 V and rest for 10 min. Discharge the cell at a constant power of 570 W to 2.5 V
and rest for 30 min. Record the initial charging energy as Eo, the initial discharging energy as Eo* and the initial
discharging capacity as Co*.

BEMERTEFIRAE 25°C £2°C, WEMIEER (1.9) #HITYHRLKRE, 570 WIBIHEZEBEZE 365V,
& 30 min; LL570W BIIRKEE 25V, HBE 10 min, IERVIIRTEEEEN B, VIRKEEEBENE",
VA EB B EEN Co'o
1.11 Rate Discharge Performance {8 4AE

Discharge the cell according to (1.9) at the ambient temperature of 25C +£2<C;
Charge the cell to 3.65 V at a constant power of 570 W and rest for 10 min, note as Ej;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note as E;*;
Charge the cell to 3.65 V at a constant power of 1140 W and rest for 10 min, note as E;
Charge the cell to 3.65 V at a constant power of 570 W and rest for 10 min;

Discharge to 2.5 V at a constant power of 1140 W and rest for 10 min, note as E>*;
Discharge the cell to 2.5 V at a constant power of 570 W and rest for 10 min;

Charge the cell to 3.65 V at a constant power of 1140 W and rest for 10 min, note as Es;
Discharge to 2.5 V at a constant power of 1140 W and rest for 10 min, note as Ez*;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min;

1P discharge energy retention rate = Ex*/ E1*;

0.5P energy efficiency = E1*/ E;

1P energy efficiency = Es*/ Es.

TEMIRRE 25°C 22°CRIZRHET, XEMIRER (1.9) #BILKE,

B 570 W {BIHZFEBZE 3,65V, #HE 10 min, 124 Ei;

BL570 W IBINZEKREBE 25V, #E 10 min, 274 E*;

B 1140 W {BIHZFEEZE 3,65V, #HE 10 min, 124 E;;

LA 570 W fBTHZEZEEBE 3.65V, #&E 10 min;

B 1140 W IBTHEEKREBE 25V, #E 10 min, 84 E*;

LA 570 W {BTHZEKEBE 2.5V, H#E 10 min;

B 1140 W {BIHEZEBZE 3,65V, #HE 10 min, 124 Es;

B 1140 W IBTHEEKREBE 25V, #E 10 min, B4 Es*;

LA 570 W {BTHZEKEBE 2.5V, #E 10 min;

1P R EB REEIRIFER= '/ E1"*100%;
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0.5P BEE = E;"/ E1 *100%;
1P BEE M= E5"/ E3*100%},

1.12  High/Low Temperature Discharge Performance /MR EMERE

1.12.1 45°C Charge/discharge Performance 45°C 7&K EE 14 BE

Discharge the cell according to (1.9) at the ambient temperature of 25C +2<TC;

Rest the cell for 16 h under the ambient temperature of 45<C +2<C;

Charge to 3.65 V at a constant power of 570 W and then rest for 10 min, note the energy as Eg;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as E*;
Discharge energy retention rate = E4*/Eq*, energy efficiency = E4*/Ea.

TEIMRRE 25°C 22°CHIRMT, XEBMIRER (1.9) ¥R LKES;

7E 45°C £2°C5 4 THIE 16 h;

B 570 W {BIHZFEBEZE 3,65V, B 10 min, 124 Es;

BL570 W IBINZEMEBE 2.5V, #HE 10 min, iBH Es;

TR EBBE R RIFER= B4/ Eo™*100%, BEZRE= E47 E4*100%,

1.12.2 5°C Charge-discharge Performance 5°CZFEIR R4 EE

Discharge the cell according to (1.9) at the ambient temperature of 25C +2<T;

Rest the cell for 5 h at the ambient temperature of 5C £2<C;

Charge to 3.65 V at a constant power of 570 W and then rest for 10 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

TEIRRRE 25°C 22°CHIRMT, XEBMIRER (1.9) #IARLKES;

£ 5°C £2°CHRHETHE 5 h;

B 570 W {BIHZEFEEZE 3.65V, #®E 10 min, 12/ Es;

BL570 W IBINZEMEBE 25V, #E 10 min, B4 Es’;

TR BE S (RIFEE= Es/ Eo™*100%, BEZRZE= Es/ Es*100%s.

1.13 Capacity Retention and Capacity Recovery & B{RiF5 M E

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CHETBBIRIFS5 R E

Charge the cell according to (1.8) at the ambient temperature of 25<C +2C;
Store the cell for 28 days at the ambient temperature of 25<C +2 <T;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as E¢*;

Charge to 3.65 V at a constant power of 570 W and rest for 10 min, note as Es;
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Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as E;*;
Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = E7*/Eq*.
TEIFRIRRE 25°C +2°CRUSRM T, XTEMIZIR (1.8) #IAKTE;

EBTE 25°C 22°CHK M4 TEF 28 X;

LA 570 W fBTHZERKEBZE 2.5V, #E 10 min, i2A4 E6";

L 570 W IBTHZEFE B E 3.65V, #E 10 min, 1279 Ee;

B 570W [ENZEKEE 2.5V, H#E 10 min, i24 E/;

B REERIFER= E¢'/ E0"™100%; MEBREERE == E;"/ Eo™*100%.

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CaI BIRF5 1M E

Charge the cell according to (1.8) at the ambient temperature of 25C +2<T;

Store the cell for 30 days at 45C +2<C and rest for 5 h at 25C £2<C;

Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as Es*;
Charge to 3.65 V at a constant power of 570 W and rest for 10 min, note the energy as Ev;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as Eo*;
Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eg*/ Eo*.
TEIMRRE 25°C 22°CHIRMT, XWEBMIRER (1.8) #RLTEES;

BB MTE 45°C £2°CH M TETF 30 K, 1E 25°CH2°CHKRM4THESh;

B 570 W fBINZKEBZE 25V, H#E 10 min, 88 Es";

B 570 W {BIHZFEEZE 3.65V, #®E 10 min, 124 Er;

BL570 WIBINEMEBEZE 25V, HE 10 min, 24 E;

TR REE REFER= Eg"/ Eo™100%; M EEREEMRE &= Ey"/ Eo™100%.

1.14 Storage 7Efi#I%ERE

1.14.1 25°C Storage 25°CTZfi#&

Charge the cell according to (1.8) at 25C +2<C;

Discharge for 60 min at a constant power of 570 W and rest for 10 min;

Store the cell for 28 days at 25<C +2<C and rest for 5 h at 25T £2°<TC;

Discharge to 2.5 V at a constant power of 570 W and rest for 10 min;

Charge to 3.65 V at a constant power of 570 W and rest for 10 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as Eio*;
Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.
TEMIRRRE 25°C 22°CIFRHET, XWEMIRER (1.8) ¥R TES;

A 570 W B K ES 60 min, #E 10 min;
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EAITE 25°C £2°CE 4 TETE 28 K, 7E 25°C2°CHHTHRE 5 h;
BLS70 W IBINHREBE 2.5V, #E 10 min;

BL570 W BTN FHBEE 3.65V, @B 10 min, 124 Es;

L S7T0 W IBIHHKEE 2.5V, E 10 min, 2 Ein’;

FEERREE NS == Eg/ Ec*100%, MEBREEME 2= E1"/ Eo™100%,

1.14.2 50°C Storage 50°C7Zf#

Charge the cell according to (1.8) at the ambient temperature of 25<C +2<C;

Discharge for 60 min at a constant power of 570 W and rest for 10 min;

Store the cell for 28 days at the ambient temperature of 50C £2<C and rest for 5 h at the ambient temperature of

25C x2C;
Discharge to 2.5 V at a constant power of 570 W and rest for 10 min;
Charge to 3.65 V at a constant power of 570 W and rest for 10 min;

Discharge to 2.5 V at a constant power of 570 W and rest for 10 min, note the energy as E1o*;

Discharge energy recovery rate = E1o*/ Eo™.

TEIRERE 25°C 22°CHIZHT, XTEBEMIREE (1.8) ¥Rk,
A 570 W {BINZERAE 60 min, #E 10 min;

BB ITE 50°C+2°CH M TiE7E 28 K, 7E 25°C2°CHK M THIE 5h;
L570W [BINEKEBE 25V, H#E 10 min;

LA 570W [BINEEFTBEE 3.65V, #HE 10 min;

U570 W [BINRKEZE 25V, H&E 10 min, i85 En’;

TR EB REE R E #= E11"/ Eo™100%.,

1.15 25°C Cycle life 25°CT&F & 6p

Before the test, prepare and install the clamp according to 1.3.1.

MIH AR 1.3.1 #ITHREAEEMRE,

Pre-cycle initial capacity test: test the cell energy according to (1.10).
BIFRIAAB EMIN: XTEBMIRER 1.10 WAZEH#ITERENIK,

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

B IFRIRE 25°C +2°C;

a. Discharge the cell in accordance with (1.9);

b. Rest for 5h at 45+2 °C;

c. Charge the cell to 3.65 V at a constant power of 570 W and rest for 10 minutes;
d. Discharge to 2.5 V at a constant power of 570 W and rest for 10 minutes;

e. Repeat steps b~c 8000 cycles.
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a. NTERMHRER (1.9) #IAKLIKER,;

b. £ (45%2) °CHIE 5h;

c. X570 W IBTHEFFHEZE 3.65V, #E 10 min;

d. A570 W fBIhRKEE 25V, #EE 10 min;

e. EE b~c 1&F 8000 &,

Capacity test after cycling at ambient temperature of 25°C + 2°C:

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 10 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 10 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity Ci.". rest for 30 min; The capacity retention rate = Cy" / 356.3 Ah %< 100%.

£ 25°C + 2°CHIF R RE TRIFEREMiL: BI570 W IBTHEF B ZE 3.65V, #E 30 min; LA 570W I
MEBE 25V, HE 10 min; LA 570 W IBINERITEZE 3.65V, H#E 30 min; LA 570 W IBTHEKEBE 25V, iR
BMAEN Cu", HE 10 min; MEBSERFE = Cu'/356.3 Ah *100%,

When the cell is at 80% SOH and 70% SOH, modify the charging and discharging power according to the capacity
of the cell: 100% ~ 80% SOH, 570 W; 80% ~ 70% SOH; 456 W; 70% ~ 60% SOH, 399 W.

FB7E 80% SOH. 70% SOH, FHBRIREMEE, BIEFMEINZ 1 100% ~ 80% SOH, 570 W; 80% ~ 70% SOH,
456W; 70% ~ 60% SOH, 399 W;

1.16 Swelling Force Test F&AK 77303

Prepare and install the clamp according to 1.3.2. before the test.
MR AR 1.3.2 #HITHKEAEEMNRE,
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.

B (1.15.1) #HT1EF, ERESBTHEIEPHEMEAKEKOMNBESEFRFE,
1.17 Safety Performance Z214£8E

1.17.1 Over-charge Test idFREBIXIE

Charge the cell according to (1.8) at the ambient temperature of 25°C £2°C, and install the test clamp according to
the methods in (1.3.1). Charge the cell to 5.475 V at a constant current of Pc/Unom or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)

TEIRERE 25°C £2°CZMT, XTBMIREE (1.8) #MiBh7xE, AERKRE (1.31) MNAZERENLRE,
BA Pre/Unom BYEBSFRIERFE BB E 5.475 V HFEEBBYELAERI 1 h, L7, ME 1h, (8% GBI/T 36276-2023 (HB/]
fifi BE FA$E B8 F FR L))

1.17.2 Over-discharge Test 3 HEIXLE

Discharge the cell according to (1.8) at the ambient temperature of 25°C £2°C, and install the test clamp according

to the methods in (1.3.1). Discharge the cell to 0 V at a constant current of 356.3 A or for 90 min, and then stop
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discharging. Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)

TR IR 25°C +2°CRYSRM T, XTEMIRER (1.8) #MMAMKE, AREKER (1.3.1) HWAEEENIARXE,
1A 356.3 A RYESFRIEREE 90 min SUEBEAE] 0V IR LEFRE, WIE 1 ho (5% GBI/T 36276-2023 (EB1Ifi#EAE
TREFEEM))

1.17.3 External Short-circuit Test MS &I

Charge the cell according to (1.8) at the ambient temperature of 25°C #2°C, and install the test clamp according to
the methods in (1.3.1). Short-circuit the positive and negative terminals of the cell externally for 10 min, and the
resistance value of the external circuit shall be 1£0.2 mQ. Observe for 1h. (Refer to GB/T 36276-2023 Lithium lon
Battery for Electrical Energy Storage)

TEIFRIRE 25°C £2°CHOZM T, XTEEMIRER (1.8) #idkmxE, ARKRE (1.31) MAZEEENHRXE,
ReeRIE. fAREZIMERIZER 10 min, SMEPLLEREEPAERN (1£0.2) mQ. ME 1h, (B%F GBI/T 36276-2023 (E
FfEREAER FEB))

1.17.4 Crush Test $fEiX3e

At the ambient temperature of 25°C +2°C, charge the cell according to (1.8). And carry out the test under the
following conditions:

EIRIRE 25°C £2°CHURHT, XEMIZER (1.8) MBLRE, REBMOTHREHITIAL:

a) Crush direction: apply pressure perpendicular to the direction of the cell plate;

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

greater than the size of the cell being crushed (refers to the figure below);

c) Crush speed: (5 £1) mm/s;

d) Crush degree: the crushing force reaches 50 kN; keep it for 10 minutes, stop crush.

e) Observe it for 1h. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)

a) BtEAm: EETEMBRIRG EEE;

b) BYERAE: F#12 75 mm BFEE, FEBENKE (L) KATREEBBREENRT;

¢) FEERE: 5+1mm/s;

d) BHEIZE: BE/AEF 50 kN BHRIFIZETES 10 min, {FIEHE,

e) ME 1h, (% GB/T 36276-2023 HEIfEREA R FHth)

Fig. 6 Diagram of the Extrusion Device
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Bl 6 HffEEEREE

1.17.5 Drop Test Bk3&idie

At the ambient temperature of 25°C £2°C, charge the cell according to (1.8). Drop the cell from a height of 1.5
meter to the concrete floor with its positive or negative terminals downwards. Then observe it for 1 hour. (Refer to GB/T
36276-2023 Lithium lon Battery for Electrical Energy Storage)

MR 25°C £2°CHIFRMT, XTEMIRIR (1.8) ¥IAKFEE, KEMENRZEETM 1.5m SELBH
BCEREACRME Lo MR 1h, (BF GBIT 36276-2023 (FBIfEREAEE FBH))

1.17.6 Low Pressure Test {RSEif

At the ambient temperature of 25°C = 2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1). Put the cell into the low-pressure box, adjust the pressure to 11.6 kPa, keep the temperature at 25°C
+2°C, and rest for 6 h. Then observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy
Storage)

TEIFRIRE 25°C +2°CRYSRM T, XTEMIRER (1.8) #MMA7RE, ARKR (1.3.1) HWAEEEMNIAXA,
BN ESERT, EATIRIRMHEPSER 11.6 kPa, SBEXR 25°C +£2°C, B 6 h, M1 h, (8% GB/T
36276-2023 (FEAfEREREE FHEM))

1.17.7 Heating Test (130°C) HIFIRIE (130°C)

At the ambient temperature of 25°C =+ 2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1). Put the cell into the temperature box, rise the temperature to 130°C £2°C at a rate of 5 °C/min, keep
the temperature for 30 min and then stop heating. Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery
for Electrical Energy Storage)

TEIFRIRE 25°C +2°CRYSRM T, XTEMIRER (1.8) #MMA7RE, ARKER (1.3.1) HNAEEEMNIAEXA,
RN RERE, ‘REMIEIR 5 °C/min FERFRERAE 130°C £2°C, FHERFFIERE 30 min FELEMMA
" 1h, (8% GBI/T36276-2023 (FB/IfiERFATEE T M)

1.17.8 Thermal Runaway Test #skizitie

(1) At the ambient temperature of 25°C £2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1).

(1) TEIRIRIRE 25°C £2°CHIRM R, XTERMIRER (1.8) #MAkTE, AGRKE (1.3.1) WAELENILR
=1

(2) Use a flat or rod-shaped heating device, and its surface should be covered with ceramic, metal or insulating
layer. The heating power of the heating device should be in the range of 600 W ~ 1200 W. Complete the assembly of the

cell and the heating device, the heating device should be in direct contact with the cell, and the size of the heating device
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should not be larger than the heated surface of the cell; Install a temperature monitor, and the detection point temperature
sensor is arranged on the far side of the principle heat conduction. That is, on the opposite side of the heating device. (see
the picture below) The temperature data sampling interval should be shorter than 1 s, the accuracy should be £2°C, and
the diameter of the temperature sensor tip should be less than 1 mm.

(2) ERTERIEFERINARE, FEEXRENEZWE, TRALSE, MAKEBERITIRERF600 W ~
1200 W, FepERMBEASMARENRE, MARESBMENEREEM, MARBENRIABEAXRTFEiE
FRRINAR; REERERNE, WIREEFRSAETTEMMESN—MN, BIRETMAEENTNET
E). REMERNRFERE/NTLs, BREZERNX2°C, BREAFRFIRENERN/NFLmm,

(3) Charge at a constant current of 0.5C, start the heating device and continue to heat the test object. When thermal
runaway occurs, the temperature of the monitoring point reaches 300<C, or the time reaches 4h, stop charged and turn off
the heating device.

(3) LA 0.5C Az, BitMAEE, HAERKENE ENFEERXE 300°CESEAE 4h B, F1E
7EHE, XAMKREE, YWE 1h

(4) When three consecutive points of temperature rise velocity value dT/dt>3°C/s are observed, or fire or explosion
occurs, it is determined as thermal runaway. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy
Storage)

(4) REESENE = BEE dT/de>3°Cls FEEKIRIFIEN R ERKIZHHER M. (3% GBIT

36276-2023 EE/IfERE TR E F M)

cell Cylindrical cell-I Cylindrical cell-11

o () [ : Bl oo
N
Ll f Heating unit(resistance wire)

. Temperature monitor

Fig. 7 Diagram of thermal runaway test

7 KR EINATEE
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