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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 RIBEM

Product Fga:
Refers to the MB31 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
AN AR amEte N2 H B RAR (BUHEHEEVE) &8 MB31 AR GRS F R,

Customer F /-
Refers to the buyer in the product sales contract signed with EVE.
155 EVE #Er miHE SRR E A,

Environment temperature 3F1EEME:
The ambient temperature where the cell is located.
ER BN 2k B B FE R R .

Cell temperature ;g8
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.
RIEANBMERERCOFMREERENZENRMEENERE, AEERSNNZHREMNAER EVE iIgFH
I E .

Fresh cell #ifi¥ Fa:h:
Refers to the cell within 7 days from the customer’s receipt date (for domestic transportation only)
EEPWEHBEERL 7 TUAEMm (KIREA IS .

Power Ti3e:
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 1004.8 Wh and the charge/discharge power is 502.4 W, the
charge/discharge power is 0.5P; When the cell energy decays to 803.84 Wh and the charge/discharge power is
401.92 W, the charge/discharge ratio is 0.5P.
FABDESREMLRAS NSNS MNEEAmIEE, AF8 P &T. B0, ZRMEET 1004.8 Wh,
FEEE M BT S 502.4 W BT, MIFEERMEINEES 0.5P; HEMHEERIFE N 803.84 Wh, FHE MM ETHZE
73401.92W 8, MFEREREBINEA 0.5P,

State of charge frr BB :
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 314 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
TERNEMELT, URSDRHAFLURS/ PIARITEBAEERESTHSE NG, 85 H soC
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. B30 SFFZH 314 Ah FKEM A 100% SOC, LFEH 0Ah 8T, SOC J3 0%,

State of health EEEEIAZ:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
314 Ah is 100% SOH, when the cell capacity decays to 251.2 Ah, it’s at 80% SOH.
iR A D SRS ZELEE, 85 A SOH &x. lil: BihES 314 Ah 3 100% SOH, HEIZMA
251.2 Ah B, SOH 73 80%.

Cycle f&If:
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.
BMENE R FERA T R — R — B, B EEENNIES e XER L cBMMRIEES, i1
FEHIEFENRBEREEMTBERRNEL. MEAUA—ESEaHBHEE—ERRE.

Open circuit voltage FFE&HBFE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
A AT O R RS Ay A ERE, SESHH OCV &R,

AC resistance 3 ZEFEE:
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.
SREMERTEN 1kHz NIEZRER, MEPMiEIRAREE, #5RB ACR &, MHEZENAESH
FE 16 FHH,

DC resistance BHAHE:
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.
TIRFMH PR BEETESHENRTEL ZH, 4558 DCR &5, MEAGENFMERHES 16 F
Plii s

Module #48:
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.
B FRMEEREATEES, MEIREMISTSEIRRE SRR MRS pack 3990~ &.

Pulse current Bk ea:7:
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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.
LAEFR S 2 LAY B AR R, PRI ZUR—ARHEL, WELIE. hxEsTFiAE L.
Compression force E=4577:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
HZAZAFEDT, MRl REEE ORI,
Swelling force &ZH¢ 1
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.
EfEfAdEd, ARFEERESEETSHSHEHEK, MWAREE=ENERA.

Units of measurement: Refer to following table

Mz, Tk
Table 1 Units of Measurement

= 1 SR

No. Units Abbreviation Type of units

F= L:<h )y Bk Le<hjy oyt
1 \Volt 445 Y Voltage 8 S 1if
2 Ampere F1Z A Current BRI ER{3
3 Ampere-Hour & 15-7384 Ah Capacity Z o {1
4 Watt-Hour EL43F-/)vB4 Wh Energy HEmZ 2 {if
5 Oohm &8 Q Resistance F2[H &3]
6 Milliohm ZEE mQ Resistance E2[H $1if
7 Degree Celsius &R °C Temperature 3B 411
8 Millimeter =¥ mm Length 15 B {if
9 Second #i s Time B3] 28 {1
10 Hertz ###% Hz Frequency = & {if
11 Newton &3 N Force #1584ir

12 Kilogram-Force 7% 7 kgf Force R {i

vi
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1 Scope of Application iEFIEHE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.
F = EHEHERT EVE £ MB31 B S5 T,

2 Cell Specifications Hithig

2.1 Product Specifications 7= SLiT#E

Table 2 Product Specifications

& 2 P oniilig

Items Specifications Remarks
mB K &
Nominal Capacity
D 314 Ah 0.5P /0.5P, 25°C +2°C, 2.5V ~3.65 V
Fresh cell
Nominal Ener 1 B3
et W 1004.8 Wh Al Bt
ITARRED
Nominal Voltage 32V /
ITARERE '
End-of-charge Voltage (Umax)
3.65V /
FERIREHBRE (Un)
End-of-discharge Voltage (Umin) 25V {T>0°C} )
T RAELE BRE (Umin) 20V (T <0°C}
Standard Charging Power 0.5 5 soc
. i oC 4+ 20
I RThE ¢
Max. Continuous Charging Power 0.5p 5 soc
. O, :|: O,
SRR ¢
Standard Discharging Power 0.5 5 soc
_. i oC 4+ 20
IR ThE ¢
Max. Continuous Discharging Power 0.5p 5 soc
. O, :|: O,
SRS ¢
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
DI L 018 m@ = 0.05mb Fresh cell &t i SOC
Weight /
_ +
Fe 5600 g +300 g
Dimensions Heightl With Terminal
(With BE 1 (HL) 207.2 mm 0.5 mm SR
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insulation film) Height2 Without Terminal
- . +0.
R BE2 (H2) 204.6 mm £0.5 mm FaanE
(BRER) Length )
+
=E (L) 173.7 mm £0.5 mm
Thickness (300 kgf +20 kgf compression force,
EE (D 71.7 mm %0.8 mm Delivery SOC)
= {300 kgf 20 kgf E4EH, HTE SOC)
Center distance between
the poles 123.0 mm +0.3 mm /
|AERLEE (D)
Charging Temperature
Operation 25T 0°C ~ 60°C /
Temperature
TERRE Discharging Temperature 30° . )
iR S0°C - e0c
L year 0°C ~ 35°C
Storage 15 Delivery SOC status
Temperature - i
thERE 1 month o 75 SOC
148 -20°C ~ 45°C
First Month - /
=35%/M i
Self-discharge == 0 Delivery SO(:S‘,t(s)trzt;s, 25T £2<C
SHE After First Month H5 SOC R, 25T * 2T 187F
£3.0% /M - e - ’
B5AG

2.2 Electrical Performance 214 E

Table 3 Electrical Performance Parameters

7 3 BIEaEEW
Items Specifications Testing Methods
mE FAS MR TTE
Items | Discharging energy | Energy efficiency
_Rate Charge and Rate TR HEEE I Appendix 1.11
Discharge Performance N N
a 0.5P E1 E1 /El >93.5% 1{4% 1.11
G ¥ =R '
1P EZ*E 95%*E1* E3*/E3 >87%
ltems | Discharging energy | Energy efficiency
High/Low Temperature | Temp, e RE HEm i
Charge/Discharge Appendix 1.12
Performance 45°C E4" > 98%*Eo” E4"/E4>93% R 1.12
B R - - -
5°C Es > 80%*Eo Es"/Es > 76%
Capacity Retention and Items | Discharging energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

-2-
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mRERESRR HE S R EE el 2 R 1.13
{100% SOC} . . .
25°C & 28 days Es > 95%*Eo* E7" > 97%%*Eo
45°C & 7 days Es"> 95%*Eo* Eo" > 97%*Eo”
Items Discharging energy recovery
Storage Temp. ARt 2 Appendix 1.14
EhEE 25°C & 284 e ppendix 2.
ays > 98%*Eo WHE 1.14
{50% SOC)
45°C & 28days > 97%*Eqo"
Cycle Life 25°C Cycle | . Appendix 1.15
R 25°CTEIR 8000 cycles, 70% SOH W 1.15
Temperature rise refers
to the difference of the
_ 25°C, 0.5P, cell surface temperature
Cell temperature rise discharge <100 before and after
B E 25°C, 05P KR =10°C discharging
T B BIEK RGNS
MEEmEEED
Swelling Force 70% SOH <50000N Appendix 1.16
HHT) 60% SOH < 60000 N 116

2.3 Charging Parameters FreRE%)

2.3.1 Charging Mode FE#HL

Table 4 Charging Mode Parameters
= 4 WERELEN

Parameters Specifications Conditions
2 A MY
Standard charging power
-, 0.5P 25°C +2°C
T EREBRINE

Maximum continuous
charging power 0.5P 259C +2°C

= A FER R ThE

Standard charging voltage
nERERBE

Single cell <3.65V
B <365V

Standard charging mode
nE TR

Charge to 3.65 V with a constant power of 502.4 W
LA 5024 W IBIHEFEHE 3.65V
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Standard charging
temperature 25°C 42°C
EREERE
Absol harai No matter what charging mode the cell is in, once the
solute charging cell temperature exceeds the absolute charging
temperature (Cell o o temperature range, stop charging.
temperalLre) et Fiemibit FAMARER, BHEE—DBiTe
. . 1t Ry m » BimE — S
R R (BihBE) DR, R -
WREREEE, AT,
No matter what charging mode the cell is in, once the
) cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8V .
charging.
534 7 8 BT mA 38V

LIttt Tk Bz, Bt R E— SR
MFEEREE, BifRLFEE.

2.3.2 Other Charging Modes HfthFrea4# =t

Table 5 Continuous Charging Modes (unit: P-Rate)
2 5 {FeEzE ezl {IB{if: P-Rate)

Cell temperature /°C
Bitim = /°C

0 5 10

15 20 25 45 50 55 60

Max charging

power 0% - 100%
SOC

SRRTHEINE (P)

0.05 | 0.12 0.3

0.5 0.5 0.5 0.5 0.5 0.5 0

2.4 Discharging Parameters Ji{E8£:%4

2.4.1 Discharging Mode HREB#H =t

Table 6 Discharging Mode Parameter
7 6 AR EW

Parameters spez:?igzggns Conditions
B = A il
Standard discharging power
VST E 0.5P 25°C x£2°C
Maximum continuous
discharging power 0.5P 25°C 42°C
T AR AT ThE
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
IR eI LA 5024 W IBTHERBE 25V
Discharge cut-off voltage 25V Temperature T > 0°C
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R R L B BEET>0C
Temperature T <0°C
20V B T<0°C
Standard discharging
temperature 25°C +2°C
tnEMEERE
_ _ 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

Foit Rtk T AT, R E R — B m A R
H, BMfzEmE,

HITHEERE (AR

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 1.8V discharging.
R BE =18V | Bttt TRk EEA, BiaE— B/ TR EEE,
ENis bR E,

2.4.2 Other Discharging Modes H il EB##zf,

Table 7 Continuous Discharging Rate (unit: P-Rate)
7 FHRMEEE ({7 P-Rate)

Cell temperature /°C
Bt /o -30 | 20 | -10 | -5 0 5 45 | 50 | 55 | 60
Max discharging power 0% ~ 100%
=k AETHE (P) sOC 0 05 (05| 05 | 05 | 05 | 05| 05 | 05 0

2.5 Safety Performance &4 iE

Table 8 Safety Performance Parameters

& 8 WeMHEEY

Items Specifications Test Methods
e A M7
Over-charge No fire, No explosion Appendix 1.17.1
ok s Ak, FAEEE HFE1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
g A, AIBEE 1R 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
TS A, AIBEE R 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
HE FHEA, AIREE TR 1174
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Drop Test No fire, No explosion Appendix 1.17.5
3 Aok, AIBEE R 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
KSE TR, RISk, TREE R 1.17.6
Heating No fire, No explosion Appendix 1.17.7
¥ FHEh, FIEEE R 1177
Thermal Runaway No fire, No explosion Appendix 1.17.8
Wi Aok, AIBEE R 1.17.8
Notes &%

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.
LAENAEBREERNTEY, HAXERBRNT LGN, TEEFRITRIL.

3 Product End-life Management £f 5 & 842 LI 18

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.

RMEEARERMRY, ERHEVERMNBERAENAZRS T ERABRABGMMAENSZ, HARSE
NWMEFENNTELAFTEESAH EVE HENFIEHRARE., 518 H R AR = ™8t A EE
150%HE T T AR S =Y 60%, hrfw LFERABM,. FRIZFMER, FRI EVE HRIE™ o H B ik L A ilg
FAARRD A R A ERIERERBLS EASKIBES —EX FE.

4 Application Conditions REFI& {4

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

EFMSREFEE ST T SR MEE T AR
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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.

FPMECERME BN R, mElilE, BESFRPS RN, HE EVE EEE S ERgHrdangita
F. RS, Y, RIESHERISE, LU EVE RERESTIRINTEG, HETRMEIEME, RER
FEAY R ISR N ECE, R EM R A R rEE, AR E T R £ AR AL
¥iTRY, EVE AR E b2 RIERT.

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.

BB RN D F R EMEAR K. Fnll, 8ithemmEBRE XL EERR K. L% R. BTk,
DIARRMF A Bt F NEmR, £3%. %), EVE FEREREERIERT.

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.
B tARMESBEMER—RhRHFER, T, EVE FEREREFRIEFT.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

EAMBERSIGTERER INE 10 NE2RENRIEEERSIE M
Table 9 Safety Limit Voltage Parameters

# 9 T2RHBEEY
Items Categories Parameters Protective Actions
e 5 2H 1RIFPEHE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FEEEL MR ABEREI3.65V BFE2 F 7B,
Charging Voltage Third BMS alarms
FReR T = 3.7V BMS % #iigas
Second Reduce cell charging current or power
3.75V

754 it e B R el E ThE
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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.
4B 380V LB R, SRR st {2 1 E T8, HEIERMEIER
#e, AEEA AR REI.
Discharai When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging o
End 25V (>0°C) (<0°C), stop charging.
nds o . .
20V (=0°C) W AEEE 25V (> 0°C) HE 2.0V (<0°C)
idzzk el
% F R A,
Sischarai Third 2.0V (>0°C) BMS alarms
ischarging _ o :
Voltage =4 1.9V (<0°C) BMS FiiRE
HEBRE °
Second 19V (>0°C) Reduce cell discharging current or power
bt 3 1.8 V (£0°C) PR BB A BB R B Th
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.
i 175V (<0°C) | SDERERI,SREIER I T, HOESRHBIER
#r, BEERAAR
Short circuit Short circuit is not When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BMS i TR R F AL IR $EITEST, iR
Over current Reference 2.3 & 2.4 BMS controls the charging/discharging current within

protection BEE 23] 24 % specifications.
3R B EEASIER N BRI SIS
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 354.8 Ah nominal capacity.
ST ERF FEERE T/ T 354.8 Ah FREEE LIRFER, TEFENMITMEEM
i 113%
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Table 10 Safety Limit Temperature Parameters
# 10 R2BREESEH

Items Parameters Remarks
= 2 &3
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C 5 LTS
BRI R * EE iR
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
SoiRTERE MARBMEEEEEBISSRIERE, THETERN O,
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
=R ERE MERMEAAERTFRERELRE, WEFEERR 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.
SERE2ER MEENEREERTREE TSR, BB SR alF
KA, BRERNAEETaEER2EE.
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 -35°C using it.
Slz2ER MR EREE BT RER SR, B2 SRS alF

JAERE, BRHER T RETFsRTe2ERE.

Over heat protection
AR

Reference 2.3 & 2.4
BEH 2324 %

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

LREET S EAEN, #£E7ERMME

Notes &if:

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.
et 3E R BT £5 1 BE BT, B RIPEIER BUS ., B R R E RS I BERN, FERREE,
[ L BBt AT RS T EMERFREME IR SHEARMRERA, EVE A EERIESRE.
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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.
BAMERIEEEET (0°CLT) RBRAMENREESRE THE, T EVE FAIDEARMBAERIER
Z. BMENEFItEmRttEE, ERMSEHLSTTROSHNBEMNEEPE, EVE FRIEEAR

[E=S

45 Recommendations for Module Welding Parameters #1215 £ 512V

Tablell Welding Parameters
= 11 IFEEHA

Items Specifications Remarks
Y= s &
Laser Welding Depth 20 }
. <2.
BAITEAER =20 mm
Max Pressure on Poles The maximum forpe on the poles in vertical
Welding S 700 N direction with no deformation.
- e o o
Busbar _ _ .
¢0 mysty Max Torque on Poles . The maximum torlscl)%r;e?]n the poles with no
- - =, m .
24 AL B A R R B R AR, T
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
RS RARE IRERTRARE, BRRARETR

4.6 Cell Compression Force EE;tHEHEA

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:

BRI RLA A EART, O T IEERE AV HEFIEE , MR — T EARE AT, FEAEK, BN
SRRTREMR BRI, EERK. RMEEHNILSH0T:
-Compression area [E#BHE R . 173.7 mm x204.6 mm (L xH2)

-Compression speed E#E R : 0.02 mm/s

-Compression direction [E£E 7714 Y direction Y 75 [A]

-Cell SOC 8t SOC: 15% ~ 40 %
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Fig. 12 Diagram of MB31 cell directions
E 12 MB31 BRith AR EE
Table 13 Cell Compression Force Limit Parameters
e 13 BRhESEHIREI 2%
Items Compression Force
mA EH#E 7

Recommended compression force

WRESEN

3000 N ~ 7000 N

Instantaneous maximum compression force
B BT A T 48 H

< 10000 N

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
AR R R SE A EERETT 10000 N, TMIFTREE MEFRIHE.

4.7 Cell Swelling Force &8 ithi At A

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:

EERETES, ErEERSSEESHESEHBMER, MR EMIERN] QN0 HE Bt
BTMRMEEIN, Hith BOL Hl EOL (60% SOH) EkHE#EX 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.

BRI IHELART , M 75 F 8 g A EY R, P ST A R P R /7, BURTE 15 mm Hi#R+ 0.0 mm
GAP (Pl B BERKAY=(0]) MR 5k 1 T 2= E 60087 Bz R 712977 60000 N, FF I migitd PR EE L
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R eI S, BB AT 2.0 mm ~ 2.5 mm FiEEHER 0l,

4.8 Recommended Temperature Control ;3 T8 iRY

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.
M AIMHAITRE X ERN, BIRAERESMETRERZE. MHREEASRPHTENRSHNTFEEHAT
i
Table 14 Cell Thermal Conductivity Parameters
= 14 BMSHENEN

Thermal Conductivity W/(m K)

SHEH W/(m K)
Mean thermal. conductivity X/Z direction 5 [A] Y direction A [&]
S FE G
9~ 11 W/(m K) 2~ 3W/(m K)

Heat Capacity #.& (kJ/(kg K))
Mean heat capacity

#E1a
0.9 ~ 1.1 kl/(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%.

B iTRRS, FRRER, NEEEHEMEkcl BE L. CHEEFIE, EIF SOC EZE X 30% ~ 40%
SOC. HFMFEMEHRIFA: 0°C~25°C, #EITRE<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.

R E I FR, WHEE (SOC, BERE! NIRRT 15% ~ 40%, KEALEFE (= TALLE) R IEREMEE
£5, WE 3T ABIT R E TR RN ) RINREIE SN AEE R, SR ARSI R 2R 8,
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411 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;

Lottt ek, 558, SEMMYREER, XEELEZIERRIEHES, Rt 2SS,
T HEEYRPIHFZS IR,

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.

P, MERAAEERERATAXN~SHT LTS, RN, ARE. FE, SRR A
SHEIMET, mRASHETEMS ST,

5 Safety Precautions MG

» 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.

FEEEE e AOKER, RIFTHET, WS TRTFigAeF i,
» 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.

Biresndze, S, rIRES R Ik RSB R £, ERMRENERF, BEMIASTRETSE
HdRENE2EF. R RFEPERNEMES 43 %,
» 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.

X iR FE R KT SIRRA. FERMLT KR de s HILd IR, HTISEREEFAL R, T
RGBT £ B I3 BMS BIEAME 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.

BRI IE RS IEFE AT, okt R R R R Bt aE R R e e, MR ARE ARHYER RSBER.
» 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.

Bibd . TRMIERERTES, ANEERE, BMARFRTER, SBEEHERTE 28V UL,
» Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

BirFmR MR E R, SNFEasEatind aitieix . Fonaa.
»  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.

TEEFAEHMERERT, BEEFEET 65°C, MEHAMBEIET 65°C, HAMEIERATRARND,
1% LE BhmTT.
> Please use a special charger for lithium-ion batteries when charging.

FREFEARES THME BFEEE,
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.

EERTED, FEEEIRTHRAEIERAE MR, BlLrmzEa.,
» 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.

P\ EEEEEENEREEE, SURBTHMEErEFHARHERE LN,
» ltis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.

RUICEEMSERE, AKX, IS —EEmilnE.
> Itis forbidden to knock, throw, step on or bend the cell.

RS oiiEl, BRESA L eaihig,
» ltis forbidden to directly weld the cell.

?F BiRE R,
» ltis forbidden to directly pierce the cell with nails or other sharp objects.

B AR HE TS RIE R,
>  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.

BRAFPEM, SHASMEh, MEREDNE, SNEMANSIRAEERE, mEERNRE.
> 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.

B FoRap ARG eV S (EH, SHREFEhTeFREE, FREE2EE.
»  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.

FRREEREMEERTERTER L, FERFATSMBEMRESENNE, LUBSERMSIE B
Tt
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

e e R R IR TR SIE R, F FRNBESEEA AR st Bk BT A g e R 4o in
1S

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

MERAMEE, BYWARIIEEEREL, RURIRRREAFRESENEE, MEEMEENE, BEFR
#HARE. O S5 AEFREG, WA EERPE, #5 EEESGT, Sliad AmSHmEnE, B
LEFR1ET A Seehi & & Bt feT BR (i 2 8B & ¥ B
> 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.

MEEAMEHFKR, LA TR, ERATH. 127, aBEEPRRERAES, CAERMMESERTE
P EHIEA.
> Itis prohibited to disassemble the product without the written consent of EVE.

*#2 EVE THRE, FLMEHFITG.

6 Disclaimer % 3AEH

> 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.
MEHTFEEREMUKERE AR IRBEBPAEHTER, EVE FEAIO™ @ SRIEFIABL
SRR IFES —tNHEXTE. Er#fTHh, WEVE WFESEHNER N, EVERBERRERE
AR EARF.

» 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 R %3 & = SuiliE BIZehindl. EATITWEVE ™ &al, ®5 EVE Rl FmRAsTRE.

»  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.

FIE R LAPEIRIEER, WPREXFEFEARR, P4,
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7 Risk Warning MpfEES&

7.1 Warning Declaration 2.1/ IS

Warning 25
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.
EEMTF BT, TEEREREEP I @ 2 R HY IS = BB 1P Ta b
HA A5 (E B 65 T M B inat &4 fR e 5,
Bty HEfP i el B B E bR H 2t w25l A T RAT.
A sy R 80 RTARIS bR 2% Fh 00 .

7.2 Types of Hazards fg 3z ®!
Customer must be aware of the following potential hazards in the use and operation of cells:
PR A AR R EE L AR N
a) There is a risk from electric shocks or electric arcs during operation.
FEFHREHEBIEEAA G,
b) There is a risk from the electrolyte or other chemicals.
FEZ R R R HMEEREZ AR,
c¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

ARLERESIRE, EB. KEFHKE, TRESENRIESERMEIPESE.
8 Others Hith

8.1 Rights and Obligations of EVE EVE 394%FH % &

» 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 EESZEFPEITHIMM RS I £ TS, REF o RSN hSImERER;

»  EVE shall provide customer with stable and reliable products confirmed by both parties;

EVE mE PRMEATIIAAE. BEREN™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;
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EVE EXEHE™ RiRAREES, IRSInAE EVE FiEIGHRAERS,

» 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.
HEEFAAS T R ERREP I ERIER P A HERN, EVE #T AN R A HRIRS,

8.2 Rights and Obligations of Customer % P 394 ¥ 5] % 5

»  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.

TSR EVE $RIEAv R R B EEITE ™, FHEHIT EVE A2 i AR s hey B niE . &2
P 1 AN B sth bR AR I B
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

FPENSEFILEVE maNR e, MXEUERAM A, Bk SEH.
»  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.

FPENEM EVE i aifdH AT, A FENERIERETREENBEIEE, BtFTFramEmE
DrEE, FTRETENSMFSMEAMRENLENSIER, EVE FRIIFREERIERT.
»  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.

EFPENXNSHEEVEmREEREN, FrIEMNERTIEMEVE ARIE, THEMER.
» 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).

FEREFGEEEER, BERR2TIRE. B AT ZMERN RS RBFER 7w
BERERIR) FhFERrldastRik, ERES5SEVEXRX, WHEFPRIDHENRMTEET.
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

R FRIE R PRI REIFD, TERFGDFRE.

8.3 Confidentiality agreement {R&Z5#i¥

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
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according to relevant laws.
BRI GIENESERRES, R EVE iFr], AMIAB=FEEMEBAEEAASE, T, SMREMEXETE

wat.
9 Contact Information R 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

BREM  Mba A hERARKEHE #IERmE AL 68 5, AHtI2EmhEIRAaE

BX % FBiE: 86-0724-6079688

P4l http://www.evepower.com
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Appendix 1: Cell Drawing of MB31 Ht& 1: MB31 EBihEH
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Fig. 15 Diagram of cell
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Appendix 2: Test Conditions and Methods iR 2: iRIEREFRSE

1.1 Environmental Conditions 1% {4

Unless otherwise specified, the test should be carried out in an environmental temperature of 25C £2 <, 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.

FREBEMES, RIER AR 25°C £2°C, HITLEE 10% ~ 90%, XSJE/174 86 kPa ~ 106 kPa 1yiFiiH
HiT. FAMEBAIRIIPER, B35 25°C £2°C,

1.2 Measuring Instruments &g &

The accuracy of measuring instruments shall meet the following requirements:

HEREENTS FHER:

A. \Voltage measuring device BE[EN =% +0.05 % FS;

B. Current measuring device 87Tl E3#EE 1 +0.05 % FS;

C. Temperature measuring device ;REMEEE + 1°C;

D. Dimension measuring device BT +0.01 mm;

E. Weight measuring device &M= #EE : +0.1 go

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).

i MRS, TR RE. B WEEENEMEE, BHEAERE SR NAETERFNAR (K
&) kb,

1.3 Test Clamp Preparation and Installation LIiz 3 B A &L

1.3.1 Ordinary Steel Clamp &% R

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:

BHEMTEXBERFER (FE: 12mm) BE, FREERSTEMAR, ZRZOFEAH6 ™ M8 IRIEEE,
EEETARERESRE, FETEWTEMNFR:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
E1*®ATEE E 2 iR AR REE

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.

REREEERE (M1 PET, EE 0.1 mm) MIRESIMGA (#4812 PC, EE 0.3 mm} BIER: (15% ~ 40% SOC)
EETE, ETERPU, #£4 6-™ M8 iRt EE#HFE BRI BT R #IeT 41279 300 kof +20 kof, FKH
FoRMEFEEREMNEE (£, B, F), BEEERTZFENTSET 0.3mm,

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
B3 BiteRrEE 4 fEXRETEE

1.3.2  Swelling Force Clamp it H % 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.

BEFEEEE (M PET, EE 0.1 mm} HITRESIMER (#4581 PC, IEE 0.3 mm) BIE! (15% ~ 40% SOC)
EEYS, ETREHKAORERL, ATEKHOERATNAES, ERETEERESENN 300 kgf £20 kgf, LFiRr
G, BRATARINSHERBMNER (£ R T), EEEEEZHNTFETF 0.3 mm.

-21-




EVE -EVE Power CO., LTD Confidential Proprietary-

Model MB3L Specification No. SBRI-MB3L.D06.01 \ersion
= AE RS ) haad R 75

Fig. 5 Diagram of cell with swelling force clamp
B 5 RiFEEMKAXATEE
1.4 Dimensions R

Test instrument; Automatic wrapping machine;

HieE: BohEEl;

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.

WA HEEmERNINREMCE, BEMEE, 0300 kgf +20 kgf 39EF.

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.

RMEERG SOC IBM=EFEN, MEEENLIBMESH/AIBM, Tt EERE L EREMPEE.

15 Weight L&

Test instrument: Electronic scale;

ahidgE: BT,

Test method: measure the weight of the cell with the electronic scale.
HIEAE: BRALEFTIZRMNER,

1.6 Internal Resistance ME

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

a. AMAME {ACR): EEB&{FT, ¥ SOC ®ithFE A 1 kHz IETEHE B AHITIIL.

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 / 314.0 (m®).
b. HBETiAME (DCR): &kl 05C MARTIEMFEEE 365 VG, HiEEXREEFABEIF 0.05C L,
=] 30 min, 7ASLL 0.5C 1B 60 min (A% SOC }950%), A% 1h, BREEFRIABEV:, B1CIE
UM 10s, ICFRMERIMAEE Vo, iTE DCR, DCR= (V1- V) %1000/ 314 (mQ).

1.7 Pretreatment Fa4ME

Before the formal test, pretreat the cell to ensure it is activated and stable. The steps are as follows:

IETCN Fiam, AR EAHITIAMNERIF, URREET RS T REHRENR S, HEEDT:
a. Charge the cell according to the standard charging mode;

a. BhEEAETTERINEE]

b. Discharge the cell according to the standard discharging mode;

b. Bt iRtT B EI TR

c. Repeat a~b no more than 5 times;

c. Tk a~b FHE5 X,

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

is considered that the cell has completed the pretreatment, and the pretreatment can be terminated.
MR BMEEFINHARETEZENATTAFIE T 3%, LA THEE, FiEaT it

1.8 Charge Calibration #1#51¢ 7568

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

Discharge at a constant power of 502.4 W to 2.5 V, and rest for 30 min;
Charge at a constant power of 502.4 W to 3.65 V, and rest for 30 min.
TIFHIRE 25°C £2°CHEMTF, #E5h;

ATERIIEL 502.4 W fETHSRH BB E 2.5V, FE 30 min;

WTER L 502.4 W fETHERZE R E 3.65V, FE 30 mino

1.9 Discharge Calibration #1154k}

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

Charge at a constant power of 502.4 W to 3.65 V, and rest for 30 min;
Discharge at a constant power of 502.4 W to 2.5 V, and rest for 30 min.
FIFERE 25°C £2°CHHEMST, #HE Sh;

NTERIIEL 502.4 W fETHERZE B E 3.65V, FE 30 min;

NTERII A 502.4 W fETHZRH BB E 2.5V, F&E 30 min,
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1.10 Capacity and Energy Calibration #1351k FE B EE

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 502.4 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 502.4 W to
2.5 V and rest for 30 min. Repeat 5 times and record the average of the last three charging energy as Eo, the average of
the last three discharging energy as Eo* and the average of the last three discharging capacity as Co*.

BITATESEIFERAE 25°C £2°C, ¥EAIEIE (1.9) #HiT¥Mie B, L5024 W fEThERBE 365V,
& 30 min; EA502.4 W IEThERBE 25V, HE 30 min. B 5XK, LRSI RTEBETFHERE, 53
R BEETERAE" , 53 RHBEFEFHERN C%

1.11 Rate Discharge Performance 13221 8814 HE

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

Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as Eg;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note as E;*;
Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as E;;
Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 min;

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note as Eo>*;
Discharge the cell to 2.5 V at a constant power of 502.4 W and rest for 30 min;

Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as Eg;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note as Es*;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min;

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

0.5P energy efficiency = E1*/ Eg;

1P energy efficiency = Es*/ Es.

EIFHURE 25°C £2°CH& T, TEMIZIE (1.9) ek,

Ll 502.4 W fETHZEEFEEE 3.65V, HE 30 min, i2A Ey;

L5024 W IETHERBEE 2.5V, #&E 30 min, 251 Er*;

14 1004.8 W TBIAZEFE B E 3.65V, #E 30 min, 1277 Ez;

kA 5024 W fBTHEE =B E 3.65V, HE 30 min;

kA 1004.8 W BTHEMWEE 2.5V, #E 30 min, itA Ex*;

LA 502.4 W 1BIHEKBE 2.5V, FH 30 min;

kA 1004.8 W fBTHEFE R E 3.65V, #dE 30 min, 277 Es;

k4 1004.8 W lBIHZEHEBE 25V, H{E 30 min, i2A Es*;

LA 502.4 W 1BIHEGBE 25V, FE 30 min;

1P M BB HE B R EF = By E1™*100%;
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0.5P HE =™ %= E,"/ E1*100%;
1P HEE M == E3" E3*100%; .

1.12 High/Low Temperature Discharge Performance = /{tk:5 i 68 14 HE

1.12.1 45°C Charge/discharge Performance 45°C%& i B2 1% HE

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

Rest the cell for 5 h under the ambient temperature of 45C 2 <C;

Charge to 3.65 V at a constant power of 502.4 W and then rest for 30 min, note the energy as Ea;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Ea.

EIREURRE 25°C 22°CH4e 4T, FEHMIEIE (1.9) Gk,

1T 45°C £2°CH: 1 FHEE 5h;

Ll 502.4 W fETHZEFEEE 3.65V, HE 30 min, i273 Es;

Ll 502.4 W BT BE 25V, & 30 min, 124 E;

M ERHE B RIFH= B4 Eo™100%, HEEMZE=E,"/ E4*100%:

1.12.2 5°C Charge-discharge Performance 5°CFzh% B M iE

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

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

Charge to 3.65 V at a constant power of 502.4 W and then rest for 30 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

EIFHURE 25°C £2°CH& 4T, THEMIZIE (1.9) ke,

£ 5°C £2°CH: 1+ 1 5 h;

Ll 502.4 W fETHZEEFEEE 3.65V, HE 30 min, i243 Es;

A 502.4 W BT BZE 25V, FE 30 min, id#Es;

TR BB R IF 2= Es'/ Eo™*100%, HETMZE=Es"/ Es*100%:

1.13 Capacity Retention and Capacity Recovery /1 B{RF511 %k

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CTEB{RFF Sk

Charge the cell according to (1.8) at the ambient temperature of 25C +2<T;
Store the cell for 28 days at the ambient temperature of 25<C +2 <C;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Es*;

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as Es;
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Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E7*;

Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = Ez*/ Eo*.
EWEGRE 25°C £2°CH& 4T, WM (1.8) IMEkxE;
BRARTE 25°C £2°CH:AMF F{EfF 28 XK,

L5024 W TETHEEMEZE 25V, 8 30 min, 124 Es”;
LA 502.4W TETHE=EZ= B E 3.65V, HEE 30 min, id7 Es;
LA 5024 W TBTHERBEE 2.5V, 3 30 min, i2A E;

R AR IRIF = Ee Eo™100%; M EEEETL R %= E;"/ E¢™*100%,

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CiEB{xF Sk

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

Store the cell for 7 days at 45<C £2<C and rest for 5 h at 25C £2<C;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Es*;
Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note the energy as E;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Eo*;

Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eg*/ Eo*.
EFEHRRE 25°C £2°CHHEM T, MEMEIE (1.8) ke,
BT 45°C £2°CHM FEF 7 R, £ 25°CL2°CHEMF FHAE S h;

Ll 5024 W ETHEEMREE 25V, & 30 min, 247 Es";
Ll 502.4W TEThEEZ B ZE 3.65V, HE®E 30 min, idA Eq;
LA 502.4W BT EZE 25V, ) 30 min, idA Es';

R AR IR IT - B Eo™100%; A EEEET R %= By E¢™*100%,

1.14 Storage FE{&MAE

1.14.1 25°C Storage 25°CTF{i#

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

Discharge for 60 min at a constant power of 502.4 W and rest for 30 min;

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

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min;

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note the energy as Esg;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E1o*;

Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.
EIREHRRE 25°C £2°CHFMF T, EMEIE (1.8) ke,
k4 502.4 W fETHZE R ER 60 min, HE 30 min;
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B 25°C £2°CE M F{#7F 28 R, 7% 25°C+2°CE: 14 FHEE 5 h;
LL502.4W TBEThHEERMEBEE 25V, FE 30 min;

LA 5024 W fBIHEZFREBEZE 3,65V, #EHE 30 min, it Es;
LA 5024 W TBTHER B E 2.5V, 38 30 min, i85 En’;

FEEBEEER %= By Eo*100%, MEBHEEM S 2= E10" Eo™100%.

1.14.2 45°C Storage 45°CTE 1

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

Discharge for 60 min at a constant power of 502.4 W and rest for 30 min;

Store the cell for 28 days at the ambient temperature of 45C £2<C and rest for 5 h at the ambient temperature of

25C x2<;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min;

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E1o*;

Discharge energy recovery rate = E1o*/ Eo™.
EFEEERE 25°C £2°CH&ENG T, ITEMIZE (1.8) Winkxas,;
kA 502.4 W IETHZEHER 60 min, #E 30 min;
ERAIE 45°CH2°CH:1 T iffF 28 K, {E 25°C+2°CH 1+ Fi#E 5h;
L4 502.4 W fETHEHEE 2.5V, & 30 min;

L4 502.4 W fETHEFERE 3.65V, HE 30 min;

LA 5024 W BTHEMKBEE 25V, & 30 min, id7 Eu’;

M EBHEE R %= En/ E¢™100%,

1.15 25°C Cycle life 25°CiE I #&er

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

AEEEEE 131 #TRRESHRE,
Pre-cycle initial capacity test: test the cell energy according to (1.10).
EIFEieE N ¥ EIREE 1.10 39783 T .
Cycle test: at ambient temperature of 25°C £2°C;
BRI TFHLAE 25°C +2°C;

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

b. Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 minutes;

c. Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 minutes;

d. Repeat steps b~c 8000 cycles.
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a. ITERIRER (1.9} MG HAEE,;

b. LA 502.4W fBIhEZERHE 3.65V, FH 30 min;

c. k45024 W BIHEMEE 25V, & 30 min;

d. % b~c iFIF 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 30 min; 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, record the discharge capacity Cu". rest for 30 min; The capacity retention rate = Cy" / 314 Ah x100%.

T 25°C + 2°CHIF B FRFSE =N : L5024 W IEIHEZEE 3.65V, & 30 min; L5024 W I8
INEWEBE 25V, #E 30min; kL5024 W [ETHEF B F 3.65V, #E 30 min; L4 5024 W IETHEKBE 25V,
IRRRMETN Cy, H&E 30min; MBEZREFE = Cu’/ 314 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, 502.4 W; 80% ~ 70% SOH; 401.92 W; 70% ~ 60% SOH, 351.68 W.

BBI{E 80% SOH. 70% SOH, TEZIEEMES, EEFMEINZE 100% ~ 80% SOH, 502.4 W; 80% ~ 70%
SOH, 401.92W; 70% ~ 60% SOH, 351.68 W,

1.16 Swelling Force Test &8t A1:111z,

Prepare and install the clamp according to 1.3.2. before the test.
AAEEE 132 #ITREAEENRE,
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.

1288 (1.15.1) #1711, LRSI RPN RMES AR KANM RS SRIFE.
1.17 Safety Performance = 1%fE

1.17.1 Over-charge Test i %= Bidd%

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 314 A or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

SRR 25°C £2°CHEM T, MEthigiE (1.8) MiathxE, AGHEE (131 ¥AETENNRA.
kA 314 A ERIEIEFEERE 5475 V S BAOES 1 h, #S1EFEE, e 1 h. (£E GB/T 36276-2018 {4
fERE PR TR TR}

1.17.2 Over-discharge Test iJ /& ER{XIS

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). Discharge the cell to 0 V at a constant current of 314 A or for 90 min, and then stop discharging.
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Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

TR 25°C £2°CH&e 4T, FHrEthiREE (1.8) Misfbscd, AAGHEE (131 IAEEENHEA.
LA 314 A F9EESE I A 90 min EEBEIARI O V BHis b R, T2 1 h. (£% GB/T 36276-2018 &R HfAREMA
528 F )
1.17.3 External Short-circuit Test #h &t 18

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 less than 5 mQ. Observe for 1h. (Refer to GB/T 36276-2018 Lithium lon
Battery for Electrical Energy Storage)

EIFGRR 25°C +2°CHN &4 T, MAMIFEE (1.8) #elbi®R, AGEE (131 {NAETENHREL,
BeEE, RS 10 min, FMEFEEEE BFE(E MR 5 mQ. E 1h. (FF GB/T 36276-2018 {731
HE A R T HRAD)

1.17.4 Crush Test i3

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:

EMTGERE 25°C £2°CHHE T, WEMRE (1.8) i, KR FRfaETiEia:

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);

¢) Crush speed: (5 £1) mm/s;

d) Crush degree: stop crushing when the voltage reaches 0V or the deformation reaches 30% or the crushing force
reaches (13000 £780) N; keep it for 10 minutes.

e) Observe it for 1h. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

a) ¥iE7m: BH TR MR R

b) FE#HRAEZL: F12 75 mm NFEFE, FEEHEPKE (L) ATHRFERLBEERRT,

¢) FEEE: 5+1mm/s;

d) FEREE: BEERI0V TR EIAER 30%HETEAE] (13000 £780) N 8HS EIFE, #4510 min.

e) M2 1h. (£E GB/T 36276-2018 B EAEREE FHRME)
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Fig. 6 Diagram of the Extrusion Device
E 6 HFEEETEE

1.17.5 Drop Test #%Eid%

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
36276-2018 Lithium lon Battery for Electrical Energy Storage)

EMTGERE 25°C £2°CHFH T, HEMEE (1.8) #shxE, SEAENERERATM 15m SELEH
WEEMGEME L. E 1h. (8% GB/T 36276-2018 (ERAfiEREATEE TRt}

1.17.6 Low Pressure Test {5 /Eid %

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 36276-2018 Lithium lon Battery for Electrical Energy
Storage)

TEIMFHERE 25°C £2°CH5 4 T, EhIRIE (1.8) ¥Miglb®, AGKE (131 IAETEMHER.
B MNESERF, ETHESEPRSER 11.6 kPa, BEA 25°C £2°C, ##E 6 h. ¥ 1 h. (HBEF GB/T
36276-2018 €2 /1EHE TR TR

1.17.7 Heating Test (130°C) MN#Aatie (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 36276-2018 Lithium lon Battery
for Electrical Energy Storage)

TEIFHERRE 25°C £2°CH5 4T, JrRthIZEE (1.8) MislbsEd, AGHEE (131 ImETElH*ER.
BEMmANRERS, BEBFE S °C/min MEERERAF 130°C +2°C, FFRELLERE 30 min Sis1ENik. M
#2 1h. (8% GB/T 36276-2018 (A EREREE T Hith))
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1.17.8 Thermal Runaway Test #5ci%iX1e

(1) At the ambient temperature of 25°C x2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1).

(1) EMEERE 25°C £2°CHEMH T, MEAEEE (1.8) #iG{bsR, REFE (1.3.1) FEAREIERE
H.

(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
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 EHFERZEHRINAZEE, FEHAENESHEE, SENRBEEE, MARENINEERKA600 W ~
1200 W. FERERBEBASMMEERER, MRESSRMNVHERR, MARENR TSR AT Eith
TEEVEANAME, RERE LS, G REEERSNET zASATTH—N, BIREEMREENIEIT
E). REIEHEFERM TS, BREERAE2C, BEEERSBRBOIBEZN/ T mm,

(3) After the cell is fully charged, continue to charge for 12 minutes at a constant current of 1C.

() RANETE LIS, #ERTBAMICHRIIFRBI2 min,

(4) Start the heating device and continue to heat the test object with its maximum power. When thermal runaway
occurs or the temperature of the monitoring point reaches 300 <C, stop heating and turn off the heating device.

(4) BainfFEE, FLUHBATIEN BN FHITEEME, SREREERE NN maE%EE1300°0C

B, felbatd, RAMARE.

(5) Stop the test whenever fire of explosion occurs within or after the heating process for 1 h.

a) The test object generates a pressure drop;

b) The temperature of the monitoring point reaches the protection temperature of the cell;

¢) Temperature rise rate of monitoring points > 1°C/s.

(5) MFFadAZRAINAEE®R 1h A, MBREE A, IBIFNE, NS,

a) AR E BT,

b) WEill = R A B e RIPRE,

c) usllA AR IR dT/dt > 1°C/so

When a) & c) or b) & ¢) occurs, it is determined that the cell is thermally out of control. (Refer to GB/T 36276-2018
Lithium lon Battery for Electrical Energy Storage)

Ha) &c) JE D) &) REN, PIEREHRLE, (% GB/T 36276-2018 B /fi#s:FHE & F Bt
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Fig. 7 Diagram of thermal runaway test
B 7 #EERENATEE
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