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Customer Requirements P E3K

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 RIBE N

Product = fa:
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.
T BRNF~mEEBIZENERAT (LUFEM EVE) £/ MB31 AR IEE F Bt

Customer & :
Refers to the buyer in the product sales contract signed with EVE.
5 EVE 2B miHESEPEA.

Environment temperature 28]
The ambient temperature where the cell is located.
BT A B IRRE

Cell temperature EMRRE:
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.
HEABMKRARONEEEZRBNENEMREVEE, BEEFRIMNNBLRNEER EVE IZFRH
[EEE.

Fresh cell Fffeath:
Refers to the cell within 7 days from the customer's receipt date (for domestic transportation only)
EEFPRERAER 7 XURNEM ((IRERIEHE) .

Power IhE:
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.
F/MENESHHMRAZRNENEMEEENLLER, BFE P KRR G, ZEMEEET 1004.8 Wh,
FREBENI RIS 502.4 W BY, MIFZERIMEBINERF 0.5P; HEEMEEETIM /I 803.84 Wh, FEEBEHMEINER
79401.92 W B, MIFEEEMEBINERIA 0.5P,

State of charge i EBIRZ:
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.
EXAHNERT, ULENNHE UR N AR ENENESERSSITMBEMNLE, 85 SOC
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Riro flaN: EEBE) 314 Ah KPRFSHLA 100% SOC, BEEE7 0Ah B, SOC A 0%,

State of health EEIRZ:
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.
SRR ESIIMAENE, £S5 SOH Rix. fli: BtEE 314 Ah 3 100% SOH, BERREN
251.2 Ah BY, SOH 79 80%o

Cycle {&3:
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.
BB IR E N AT E TN — R A — MBI, B EEENNEERRENEBEZENMEIENALS, &
FHEIEFERNREEEZEMAEBETENE K. MBI UR—LEHRIMELASTEER M.

Open circuit voltage FFEEEFE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
BREERNEAAHMBRITNSHEMNEE, 4858 0CV Ko

AC resistance 3 7tPIFE:
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.
HEMIEARCEN 1kHz NIESCR R, NIXFASEIRNARE, B5 A ACR Rix, WA A MRS FHH
RE 1.6 KR,

DC resistance H7tA:
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.
THRFHTEMNEETUSHENNERELZIL, £5H DCR &R, WA EZMAEEHRE 1.6 5
Firido

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.
EEFEMWZEHEKANAS, MEREBMNIESEERE R MBS pack FFIE mo

Pulse current BXfH7:
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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.
UARRES HIM R AMARER, AERNEUR—ARAEN, HEUE. ARXBETRA mEHNR.
Compression force E457/7:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RAARN, BHAIAZERINR2UR,
Swelling force BZRKIT:
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.

EEAIRER, ARFEERBEFERISESHEMERK, MNLRFEFENIER,

Units of measurement: Refer to following table

MEEPEA . WTFR
Table 1 Units of Measurement

&1 NES

No. Units Abbreviation Type of units

Fs B EE B{iRE
1 Volt R4 Vv Voltage BB[EE 1L
2 Ampere &1E A Current FE 11
3 Ampere-Hour Z15-/)\B Ah Capacity B2 E I
4 Watt-Hour FLAF-/N\BY Wh Energy BEE B 1iL
5 Ohm RKig Q Resistance EBPE S i
6 Milliohm ZEEXIE mQ Resistance FBPE S ]
7 Degree Celsius B EKE °C Temperature ;2B E {1
8 Millimeter 2K mm Length KE B[
9 Second s Time B8] 8241
10 Hertz %% Hz Frequency $Z B2 {if
11 Newton 511 N Force 181
12 Kilogram-Force 58 /] kef Force 1811

vi
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1 Scope of Application &EMSEE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.
AP mMEHEAT EVE £58 MB31 2 SEEFREM.

2 Cell Specifications EB;thFRHE

2.1 Product Specifications = gailHg

Table 2 Product Specifications
R 2 i

Items Specifications Remarks
mE A &
Nominal Capacity
=g 314 Ah 0.5P/0.5P, 25°C £2°C, 2.5V ~3.65 V
HREE
Fresh cell
Nominal Energy REFESHh
R 1004.8 Wh -
FRAREEE
Nominal Voltage
_ 32V /
FRARER[E
End-of-charge Voltage (Umax)
3.65V /
FREEIREIEE (Una)
End-of-discharge Voltage (Umin) 2.5V (T>0°C) /
MEBEEEBE (Umin) 2.0V (T<0°C)
Standard Charging Power 0 250C 4+ 2°C
— s 5P °C £2°
TREFREINR
Max. Continuous Charging Power 0 250C 4+ 2°C
= 2z 5P °C £2°
ERARHEFTRINE
Standard Discharging Power 0 250C 4+ 2°C
— s 5P °C £2°
=3 I ES
Max. Continuous Discharging Power 0 250C 4+ 2°C
= , - .5P °C+2°
AN EBINE
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
AR 018 méx = 0.05 m2 Fresh cell $#e3th, 5 SOC
Weight
= 5600 g+300 g /
BEE
Dimensions Heightl With Terminal
. . . +0.
(With B (HI) 2072 mm 0.5 mm atiE
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insulation film) Height2 Without Terminal
- 204.6 +0.5
R+ BE2 (H2) e F &R
(/E\EHQ) Length
BE (1) 173.7 mm £ 0.5 mm /
Thickness (300 kgf + 20 kgf compression force,
BE (1) 71.7 mm + 0.8 mm Delivery SOC)
= (300 kgf + 20 kegf 48 /7, HEZ SOC)
Center distance between
the poles 123.0 mm + 0.3 mm /
WAEHOE (D)
Charging Temperature . .
Operation ZEEREE 0°C ~ 60°C /
Temperature
TEEE Discharging Temperature . .
T -30°C ~ 60°C /
1 year 0°C ~ 35°C
°C ~ 35°
Storage 15 Delivery SOC status
Temperature # SOC K
Nl 1 month A &
iR no 0°C a5
11TH
First Month <
3.5% /M ; ° °
Self-discharge BA IR Delivery SOCSJKS)'[;:;? 25°C£2°C
S After First Month 1% SOC 7, 25°C * 2°C figfz
<3.0% /M
BRE

2.2 Electrical Performance EEME8E

Table 3 Electrical Performance Parameters

xR 3 EBRESH

Items Specifications Testing Methods
il= S ML T &
Items | Discharging energy | Energy efficiency
o B 4b = ab =502z
_Rate Charge and Rate BEEREE BEERER Appendix 1.11
Discharge Performance . P o
N o 0.5p Ei Ei"/E1 > 93.5% M 1.11
BRI EIERE
1P Ex" > 95%*E," Es"/E; > 87%
Items | Discharging energy | Energy efficiency
High/Low Temperature | Temp. S BEEEE
Charge/Discharge Appendix 1.12
Performance 45°C E4" > 98%*Eo" E4"/E4>93% MR 1.12
AR - : :
5°C Es" > 80%*Eo Es'/Es > 76%
Capacity Retention and Items Dlscharglng energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

-0
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FRERESME REERIFE HEREEMER MR 1.13
(100% SOC) \ . ;
25°C & 28 days E¢ > 95%*Eo* E7 > 97%*Eo
45°C & 7 days Es* > 95%*Eo* Eo* > 97%*Eo"
Items Discharging energy recovery
Storage Temp. MEBREEME =R Anvendix 1.14
ik B ppendix 1.
fRARIERE 25°C & 28days > 98%*Eq" IR 1.14
(50% SOC)
>97%*E,"

45°C & 28days

Cycle Life 25°C Cycle | . Appendix 1.15
E =i 25°CHEIR 8000 eycles, 70% SOH MR 1.15
Temperature rise refers
to the difference of the
Cell temberature rise 25°C, 0.5P, cell surface temperature
p discharge <10°C before and after
= . = dischargin
FicumF 25°C, 0.5P I gmg
B BRI RISV E
MREREEE
Swelling Force 70% SOH = 50000 N Appendix 1.16
25, 60% SO < 60000 N Mz 1.16

2.3 Charging Parameters 7&EBE%{

2.3.1 Charging Mode FFE

R

Table 4 Charging Mode Parameters

x4 FHEASH
Parameters Specifications Conditions
28] AR M
Standard charging power
— s 0.5P 25°C+2°C
TREFREINR
Maximum continuous
charging power 0.5P 25°C + 2°C
ERATEARRINE

Standard charging voltage

Single cell <3.65V
BB <3.65V

TS B E
Standard charging mode Charge to 3.65 V with a constant power of 502.4 W
IR EIRT LA 502.4 W BINRFEEE 3.65V
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Standard charging
temperature 25°C + 2°C
WEZERE
Absol harei No matter what charging mode the cell is in, once the
solute charging cell temperature exceeds the absolute charging
temperature (cell .
0°C ~ 60°C temperature range, stop charging.
emperanre) it SR T MR, SHRE— BT
N “L s 7 R I\ MmE—EBE s
£ FERE (BHERE) ’ o .
NRERETE, BFELETE,
No matter what charging mode the cell is in, once the
i cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8 V .
charging.
B FEEEE A 38V

T MS T AMHFEEIRN, BRBE—BEIEf
XFEFEEBE, BMEIEFEE,

2.3.2  Other Charging Modes Hft1FEEIRT

Table 5 Continuous Charging Modes (unit: P-Rate)
x5 FHEFBEER (81U P-Rate)

Cell temperature /°C

B3R R /oC 0 5 10 15 20 25 45 50 55 60
/G/aisz
Max charging . .

power 0% ~ 100% 0.05 | 0.12 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0

SOC

RAFTBNE (P)

2.4 Discharging Parameters J{EBS%K

2.4.1 Discharging Mode FXEBIRTL

Table 6 Discharging Mode Parameter
&6 MRS

Paranieters spei?gizfitcms Conditions
2 gy St
Standard discharging power
TR T 0.5P 25°C £ 2°C
Maximum continuous
discharging power 0.5P 259C + 2°C
AR HRTNR
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
IR EEIRET L5024 W BIhERBEBEE 25V
Discharge cut-off voltage 25V Temperature T > 0°C
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TREEE L BT BE T>0°C
Temperature T < 0°C
20V BE T<0°C
Standard discharging
temperature 250C + 2°C
IR R E
. . 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 A s . . ) . -
A T Tt B F MR ERN, BitEE—EBHAENRERET
SRR (SBHIRE) o
B, BMFLERE,
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.
IR R RISV | Eieesmab T ARG, BitEE—B T A EE,
Bl LE R ER,

2.4.2  Other Discharging Modes EthAXEBIRT

Table 7 Continuous Discharging Rate (unit: P-Rate)
RT FERBEE (B P-Rate)

Cell temperature /°C
B3R R oC -30 20 | -10 | -5 0 5 45 50 55 60
Mﬂ%’;fg%a;;g Iz;‘;/er 0%S~01((:)0% 0 | 05 [05] 05|05 |05|05)|05]|05]| 0
2.5 Safety Performance &£ 48E
Table 8 Safety Performance Parameters
&8 TEMEESH
Items Specifications Test Methods
=] A& ML 7575
Over-charge No fire, No explosion Appendix 1.17.1
T 78 AN TIBIF P¥3R1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SR AN NIENE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
)i AN NIENE MR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BtIE K. FENE MR 1.17.4
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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 R RN TIEIE IR 1.17.6
Heating No fire, No explosion Appendix 1.17.7

I FRA. FIRIF PR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8

A S RN RIENE MR 1.17.8

Notes iF:

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.

U ERHERBSERNTE L. RANRGERINLZEMTEN, FEZFILITRIE

3 Product End-life Management F= a5 i 1L EIR

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.

BtEAERER IR, EFNETERNRERASSNHIERE MERMARRNEBNRENESE. AEKESE
NNEFZMTELZFEZ M EVE HETIENN AL REE. ZERREMARBBE X8 t&EIAER
150% B BNFIRRBEM 60%, NEFLEEABM, FRIZMER, FRER EVE KB~ mEE AR EIE
BRI AENSRRERIERERBLENRABESE—IIEXTEE.

4 Application Conditions BZFFF

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

BN SHERMET T 5 EMAXRIR ARG




EVE -EVE Power CO., LTD Confidential Proprietary-

Model Specification No. Version

)= MB31 . PBRI-MB31-D06-01 A
S MIBHRS 7RIS

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.

ERANEERMEENSERS, mREkE. EESFRIPS BN, HME EVE RUEMEERSIFMANILITTS
B, AR BR. RABIESHEXES, MU EVE WZRAEHTGIHTEL, HEUBHEENE, RES
ERVEMIEHASNEE, AYRSENR”mRERENNINEE, FTASTENBMASERIARAATSEN
HHERY, EVE REIEFRRERIERE.

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.

MBI RN 7R E SR, R, BiEIUEEERE RTEMERNMK. BEFRk. BTHK.
B SHAVEMATRE (B, £35. F), EVE RAEBRERIERE.

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

the quality assurance.
RIEARA S EMER—BMALKTER, SV, EVE FEEBREFRIER T,
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

BHMBEERAKRITRIHRER 9 K 10 WRLBENIRIERERSIFH

Table 9 Safety Limit Voltage Parameters

&9 R2REBESH
Items Categories Parameters Protective Actions
=] ]l S RIFEHE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FREEALLE L EBMEBEXE 3.65 V BTELIEFRE,
Charging Voltage Third BMS alarms
75 e R =5 3TV BMS RZRE
Second ; Reduce cell charging current or power
— 5V N N
—4 ’ FfEE At S A T
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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.

—45 3.80V LR EER, SR FUE R MISLE T (F, ARl BEER

i, EERANAGRREZ,
Dischare When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging o
End 23V (=070 (<0°C), stop charging.
nds o N R "
ol 20VECO) | wessme AR 25V (> 0°C) HE 2.0V (<0°C)
B BRI TR ER,
Dischare Third 20V (>0°C) BMS alarms
ischarging — o I
Voltage =4 1.9V (0°C) BMS RAIRE
TR ERE 0
Second 1.9V (>0°C) Reduce cell discharging current or power

4 1.8V (<0°C) PR B BERHE IR
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) | EIERER, BBAIEE L TIF, HOUEBHERR

%, EERAAR
Short circuit Short circuit is not When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BMS £73F SRR AT % AEIERARY, RIS Aty

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BES I3 24 5 specifications.
i\_i)lb 5 "—E REIJL § i i)lb ‘,__FIZI =]
UpNESA Bt EIE RS R AT S
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 354.8 Ah nominal capacity.
THAELRRE THEBE/NT 3548 Ah RHEBELRRF, ZRERENTIFTEEN
i 113%
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Table 10 Safety Limit Temperature Parameters
* 10 REMRFBEESH
Items Parameters Remarks
mH 2 -pas
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C R 5 B
e RIEREEE TR
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
R=REaE MRBHEAREEISSIRERE, hRFERERN O,
Minimum operating If the cell temperature exceeds the minimum operating
temperature 230°C temperature, the cell power needs to be reduced to 0.
R IEEE MREMERARERTFRMIREREE, HRFEEN 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
SEREEE MR EHERERS RBRORE, BEER BB TN
KANEIF, %Fﬁ%ﬁ?%% EarERE,
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.
SRREEE IR AR E BT RIERSRE, ISR B A%

KAMIIF, ARERRARRTFRERZEEE.

Over heat protection

Reference 2.3 & 2.4

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

RERIF BEB2IM2AE 435 BB AU BALERY, £ L7553/
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.

R BB L KR, F

HIRIERNRRIPEIERERE . X BB BEER

AL I BER, FRRFEE,

B LE B tE NSRS N FEBH AP EEMENIRSHAEMRERR, EVE FEABEARIERE,
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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.

BEMBIEERET (0°CUT) REREMENREL2EE THE, B EVE FABEFBMEERIER
£ RMENERET IR mENtE, REMERRLITHERASEENRERR, EVE F&EEBEMAR
o

4.5 Recommendations for Module Welding Parameters 1220 /F1&S 82N

Table11 Welding Parameters
& 11 BESEK

Items Specifications Remarks
=] A& &
Laser Welding Depth 20 )
N=I R PP =E v N S .
B BRER o
The maximum force on the poles in vertical
Max Pressure on Poles L . .
i bk RS B AT 700 N direction with no deformation.
Welding XERANIE = e S HE T T
Busbar
0 myEss Max Torque on Poles The maximum torsion on the poles with no
e P ON'm oo
=¥ . - = -
=R =™ i A RAE, T
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
REAREARRE MEARERRE, BREALELTH

4.6 Cell Compression Force EBMESES]

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 ERMEFNHTIERE, WERMEN— M EEEERANESEN, EEIIK, BHER
eI REM R, BEERRKR. BMESEDNIRFGNT:

-Compression area [E48EfR: 173.7 mm x 204.6 mm (L x H2)

-Compression speed [EFEIRE . 0.02 mm/s

-Compression direction [E48 /5 Y direction Y 751

-Cell SOC E3ith SOC: 15 % ~ 40 %
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Fig. 12 Diagram of MB31 cell directions
12 MB31 Bt 5 MR R E

Table 13 Cell Compression Force Limit Parameters

& 13 BEtEGEIRE S

Items Compression Force
il= 48/

Recommended compression force

WEESR

3000 N ~ 7000 N

Instantaneous maximum compression force

BB SR K E4E 7

< 10000 N

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
H A HIESE SR BEREIT 10000 N, FMAEEBMEZIIRE,

47 Cell Swelling Force EBIBERK /I

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:

EEAERETR, ARAEERBEFERRFIESHEMEK, MUARKEFENIERT; BHMBEKOIEER
BENZ MM, @Bt BOL 1 EOL (60% SOH) EKHBEX 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.

B EIRITRARN , N7 (& B K IR, ~ mEERIEREEFAKT], BI57E 15 mm 4R+ 0.0 mm
GAP (AIMEEBSEAKBI=IE) MiIdZRH TRAE 60%BTHEK 714979 60000 N, BFE=RIGTHIETTEEERE
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R E R SelE, BINAETAATIE 2.0 mm ~ 2.5 mm RIRZRAK=EIE],

4.8 Recommended Temperature Control ;& E & IR EIX

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 EMREHITEEREN, BICRERESBETRIEHZIE. WAEERFFMFENESANESHAT
&
Table 14 Cell Thermal Conductivity Parameters
* 14 BHMSRRBSH

Thermal Conductivity W/(m-K)
SRR W/(mK)

Mean th 1 conductivit
can thetmal concuctivity X/Z direction 75 [A] Y direction 75
SHARBYE
9~ 11 W/(m-K) 2 ~3 W/(m'K)
Heat Capacity A (kJ/(kg-K))
Mean heat capacity
ABEE

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%.

BMETRER, ERRMER, UGEHBEREBEMERFARENRK, EREEME, NF SOCHEERN 30% ~ 40%
SOC, WHEMTEMESMR: 0°C ~25°C, HEIEE< 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 ARICER, FBES (SOC, BBRE) MAFRFFE 15% ~40%, KEINE (E1MBULE) Bk LEET4EE
EF, NE 3 MA#TRANVETRERER ; BRI KR EHEEREIAEIFF, SR FEB SR R ER .
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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;

FERSERPIATNZR. IR ZEMNYERRERE, KEKEHIEFRIES;, "aTATFERM.
S RAEYIRBIRRS RS ;

4.12 While handling, lift trucks or special tools shall be used to load and unload products; Handle with care, and do not

q

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, AXRAABRENTATIANTRET LETE;, BRIER, FEINA. 5k, S Bz A
BHNEIMEE, mESEREFERYmBE—E.

5 Safety Precautions ®2FE

» 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.

PR BEMRNKTR, RETHEN, NERETFRRTFIERFER,
» 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.

Bz, [N, AJREsREBME RN RERNEAE, TRMEENERS, BHENRGREELTEE
EREBLZ2EFF. RIBFRIPERDAIES 4.3 Fo

» 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 BRI TR B KOHIT R IERE]. RENEE KBRS HITRINR, #HMm5lEAREMNR, 77
RABIGITIIRE RIS BMS BIERMIE Lo
» If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

EBMIFERA L TENY, NBRRANEEXNEMMERZ2NTN, RRBRKAREHYREREBER,
» 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.

RIEERE, ERMERFERIER, ABLESKRE, BhNERTE, BBEEHFT 2.8V UL,
» It is forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

RIEAESRTEAIRESRM, SNARRSIREMTRNTNERI. FnEiE.

»  The temperature of the cell shall not exceed 65°C in any normal use, otherwise the BMS must shut down the cell

-13-
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and stop cell operation.

EEFEBNERERT, BHREREET 65°C, NRBHBREET 65°C, BMEBERZRXHABM,
= IEBMIETT,
>  Please use a special charger for lithium-ion batteries when charging.

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

EERERER, MREEBIRTINAEZEEMENR, BiERAFTE,
» 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.

Rt AT REEEZEEMEARIER, SNRERNSEITESBRASHEREAR,

» It is forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.

BIEREMEERE, Ak, EE—EEHHITF.
» It is forbidden to knock, throw, step on or bend the cell.

B IERE SR, BRSNS %,
» Itis forbidden to directly weld the cell.

BRI EEIR S,
» It is forbidden to directly pierce the cell with nails or other sharp objects.

BRI FEHE 2RI ZF B,
»  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.

RAORIFEM, FEERVMERD. MEREIAE, SNEMAIETEER, mESRMNAR,.
» 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.

BIEERFR RNt S €A, SNSRFENRSFRIFEE, FRRERE.
»  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.

EFNEBEMRLMEEEERATE L, HEBRARSMRETFENME, LU %R EEMS R EINMA
o
> It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

D RBHHR RN A HITESER A EMNEREES AT RKERBMERAIER L EITHAN

Ko

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

-14-
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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.

NREEMIFR, BERREEIRKEKRLE, NIZBIARAIKERREIKE, WREMEEME, BERK
HNREE. O 8FAGHREML, NIEBAAEEKAE, 5 EXERT, S AKERTEHRS
IEERI AT E B B R R ER I BB &4 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.

MRBEMAHRK, XA T6EB, TRHER. 0F. ZEIERLIAERRE, LBREEMNEERTE
BHBEEHER,

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

REZ EVE PHER, BLEMABEIFES M.

6 Disclaimer REREA

»  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.
MBETEmBERBUNERAENRERABFIMEHTEM, EVE ABAEFmRERIERERAL
SIENMABEE—IIMEXET. FaHR1TH, X EVEWEESHHEEMAN, EVE REERTmEBERE
ALERTTENRF

» 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 (REM A= @A BERNNF. EFREITME EVE F @i, 55 EVE RRIRIASmEIRS.
»  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.

BB LUARRBIERRL, MPRXYEFEARE, URXREAE
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7 Risk Warning KEEE

7.1 Warning Declaration Z /R0

Warning Z&

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.
W EFERERNGR, fEREMANNATRENE S N iEE!
WABUE FAIE R T A MB iR SR F it
B SR AR EE T WAIRHEI R 2HFIIINALTHRIT,
5T EAE B R EEIE A 2 R 3,

7.2 Types of Hazards fZfa2EH!

Customer must be aware of the following potential hazards in the use and operation of cells:

EPAFRTEBERNREIEPEFEEUTBENER:
a) There is a risk from electric shocks or electric arcs during operation.
FERF B EEEBIEERNXR,
b) There is a risk from the electrolyte or other chemicals.
FERIERRNEMEZEREEHIN,
¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

FBFLEREEIMER, EREBIN. BIEIAKE, BEBERENIRIEREMBIPES,
8 Others Hfth

8.1 Rights and Obligations of EVE EVE BIIXFIFI X 5

» 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 R 5ZF A ZITTHIMY PR IEARERTIRE, REFRNFEMNPRIMSRENK;

»  EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE mZFFIREWNAHINN. BE JERm;

» 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 EXSHHEFmiRILRARSS, IRSTHER EVE FRAIERIITERSS ;
» 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.

EEPY RS miER R IETER DR KKEN, EVE #1T MR AR RRS.
8.2 Rights and Obligations of Customer % /= B9RRFIFI 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 N8R0 EVE IR AR B RFHITER, ™17 EVE FiiR AR TR BT ER. 22
PR #5110 8 4% VE 351 BR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

BEFBXSRIEEVE Fmi%Ee, MREMENAFGAN. BKEE.
»  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.

BEFBXSSX EVE N @AY, AEFANERRERM~mizENENEE, BEFEmREsnmn
PNEE, FTEETENBMARERARANSENEHIEN, EVE ARB~RREFRIERE.
»  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.

EFBXSHE EVE P RIEERERN, EARENIER TEMN EVE ARE, TESHRER.
» 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).

EREFREEIRES, RERReTURE. ERIBBRAZRGZIMEAR™mEBREEE JFm
BERERME) FI=EMRMgER, HEES EVE X, NAKFABHENNEE,
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

ERAEMEBRREROED, NEWRS DERE,

8.3 Confidentiality agreement RZ5 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
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according to relevant laws.

ERNNEERESERE, K& EVE ITA], AMEAEZABERABRBNEAARS, SN, FKREEXEZRE

o==

ﬂm{io

9 Contact Information BXRF T

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 bt SHALERI TSR AEAXESHX BIIXFHIREKE 68 5, #MILZEm1ERAE
EXRERIE: 86-0724-6079688

PA3E: http://www.evepower.com
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Appendix 1: Cell Drawing of MB31 K& 1: MB31 HithEI4
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Fig. 15 Diagram of cell size and appearance
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Appendix 2: Test Conditions and Methods FfiR 2: iXIEF SR FE

1.1 Environmental Conditions 154

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

FRARBEMES, HENERERN 25°C +£2°C, HIEE 10% ~ 90%, KSEFIFA 86 kPa ~ 106 kPa HYIF 5

#H1T. AU BFIRIINER, =1 25°C+2°Co

1.2 Measuring Instruments ME1E &

The accuracy of measuring instruments shall meet the following requirements:

HEEEWAFS THIENK:

A. Voltage measuring device BBEMEEE: +0.05 % FS;

B. Current measuring device BBAIMEEEE: +0.05 % FS;

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

D. Dimension measuring device R~ MEEE: +0.01 mm;

E. Weight measuring device EEMEEE: +0.1 g

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).

#iE D MLERED, HFIEREE. BR. MDREEMNEMEE, BMEEXERBENAETRENAE (K
WE) ik,

1.3 Test Clamp Preparation and Installation {3 B /ERIETE

1.3.1 Ordinary Steel Clamp ZiBFEE

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:
BABMERANER (BEE: 12mm) BE, XIRFEBZ(FBMAE, FIRZEXEA 6 ™ M8 1R%EE,
KRBT EBRERLLSE, XETEMNTEFFMR:

-20 -
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 REREE 2 Btk A EASEE

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.

KeEBEREE (ME: PET, EE 0.1 mm) MIAREA (M5: PC, EE 0.3 mm) B9 (15% ~ 40% SOC)
FEEMWE, BETXRARE, £A 6T M8 BizEENRERIEBMZRANBINESIN 300 kef + 20 kef, FRA
FHORNEFRRBMNWEE (£, B ), EEERFEFNTETF 0.3 mm.

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BHERAEE 4 BHHERAREE

1.3.2  Swelling Force Clamp BRI E

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.

KeBEBER (M5 PET, EE 0.1 mm) FMIVEREES (#5: PC, EE 0.3 mm) B9 (15% ~ 40% SOC)
EEE, ETREKDXAERE, PTEKOXRAEMEEE, EEREREEEIEIN 300 kgf + 20 kgf, EXIR
&, BXRATHARNEFEXIREMNEE (L. B F), EEERFEH/NTFETF 03 mm.

-21 -
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Fig. 5 Diagram of cell with swelling force clamp
5 BRI XAREE
1.4 Dimensions R~F

Test instrument: Automatic wrapping machine;

Rt BnhBREN;

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.

HEHE: EREHEENNLRMKE., BENSE, Hl 300 kgf + 20 kgf BIE o

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.
BMEEME SOC EMSBFREI, MAEANEIEMSBEN, Y EEEHENEMNEE,

1.5 Weight E=

Test instrument: Electronic scale;

HIigE: BFH;

Test method: measure the weight of the cell with the electronic scale.
HIEH%: ERBEFTNEEBHNES,

1.6 Internal Resistance AIFH

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

a. MM (ACR): EERBHKMET, HEE SOC BRA 1 kHz KK B RHTMI,

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 V; at the end of the period. Discharge the

-22.
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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= (V; - V2) x 1000 / 314.0 (mQ).

1.7

b. EBEARAWE (DCR): Bl 0.5C WEBERIERTEE 3.65 VG, BIEEFZEEFREERN 0.05C Hlk,
& 30 min, FAMFLL 0.5C 1EMEE 60 min (JA%ZE SOC A 50%), #AE 1 h, iICRIFEREABE V., A ICIE
TMMER 10s, IERMEBERAFBE Vo, E DCR, DCR=(Vi- V) x 1000 /314 (mQ).

Pretreatment FHAMIE

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

EDVMAFF46RT, BMFEAHITHAIRREF, UHERIALN RS EL FHENRENRS P BIT:
a. Charge the cell according to the standard charging mode;

a. BMIRIRAT AT RN TE;

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

b. EMIRERAR A B RTUNE;

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

c. BEE a-b R 5K;

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.

1.8

1.9

NREMELERRNBNESELUASTAINEEN 3%, WINNEMTER T FLIE, FAER AL,

Charge Calibration #J351t7EEE

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.
TEIRIRIRE 25°C + 2°CHIR M, #E Sh;

XYL 502.4 WBINRKLEBE 2.5V, HE 30 min;

XYL 502.4 W {BINRFBE 3.65V, HE 30 mino

Discharge Calibration #J3&1LH R

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.
TEIFRIREE 25°C + 2°CAUR T, #E 5h;

XYEELL 502.4 W {BISRFEEBE 3.65V, HE 30 min;

XYEELL 502.4 W IBTHRREE 2.5V, H#E 30 mino

-23-
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1.10 Capacity and Energy Calibration #Ji8{tF M 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 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*.

BENERETIFRERE 25°C+2°C, WEBEMIRER (1.9) #HITHHEMHMEB, L5024 W IBINERFEE 3.65V,
HE 30 min; LA 502.4 WIBINZEMEBE 2.5V, HE 30 mine BE SR, iER/E 3 RFTLREETFHEN B, 53
RIREEREEBFIIEAN By » 53 RNRNEFTEFIEN Co'

1.11 Rate Discharge Performance ZZXE4EE

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

Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as E1;
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 E>*;
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 Es;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note as E3*;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min;

1P discharge energy retention rate = E»*/ E*;

0.5P energy efficiency = E1*/ Ey;

1P energy efficiency = E3*/ Es.

TEIFRIRE 25°C + 2°CRYSRM T, XTERMIZER (1.9) #IAMKRE,

L 502.4 W fBINEFEEBE 3.65V, #E 30 min, 8/ Ei;

B 5024 WIBINEKEE 2.5V, BE 30 min, A E*;

X 1004.8 W IBINERFEEBE 3.65V, #E 30 min, A Es;

X 502.4 W IBINERFTEE 3.65V, HE 30 min;

B 1004.8 W IBTHEREBE 2.5V, #E 30 min, i/ E*;

L5024 W IBTHERBEE 2.5V, HE 30 min;

1 1004.8 W IBTHERFTEBE 3.65V, #E 30 min, 1279 Es;

B 1004.8 W IBTHEREBE 2.5V, #E 30 min, g/ Es*;

L5024 W IBTHERBEE 2.5V, EE 30 min;

1P R FEBEERIFER=E>"/ EI"™*100%;
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0.5P REEXZE=E,"/ E1*100%;

1P BEEWE

E;s"/ E3*100%0

1.12  High/Low Temperature Discharge Performance =/{fK:zM B4 EE

1.12.1 45°C Charge/discharge Performance 45°CFE BB M BE

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

Rest the cell for 5 h under the ambient temperature of 45°C + 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 E4*;

Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Ea.
TEMRRE 25°C + 2°CIFRHET, XWEMIRER (1.9) #HBILKES;
7E 45°C £ 2°CHRMA4THE 5h;

L 502.4 W BINEFEEBE 3.65V, #E 30 min, i/ Es;

B 502.4 W BINEMREBE 2.5V, HE 30 min, i29 E;

IREEREE

(CSEESS

E4"/ Eo™*100%, BEEZEXXZE=E4"/ E4*100%0

1.12.2  5°C Charge-discharge Performance 5°CZEEEERE

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

Rest the cell for 5 h at the ambient temperature of 5°C + 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.
TEIFRIRE 25°C + 2°CRYSRM T, XTERMIRER (1.9) #IAMIRE;
£ 5°C £ 2°CH M THAE 5 h;

L 502.4 W fBINEFEEBE 3.65V, #E 30 min, 2/ Es;

L5024 W IBINEMREBE 2.5V, #E 30 min, i2/ Es';

R RIFE

=Es"/ Eo"™*100%, BEEZEX{ZE=Es"/ Es*100%.

1.13 Capacity Retention and Capacity Recovery i EBfRIFSME

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °Ca B{RF S5 E

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

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 Eg;
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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 = E7*/ Eo*.
EMGURRE 25°C £ 2°CRUFRMGT, BMIER (1.8) FBLzRE;
FBHTE 25°C + 2°CHR M4 TiE7F 28 X;

L 502.4 W IETHRREBEZE 2.5V, #EE 30 min, i29 Es*;
L5024 W IBTHERFEE 3.65V, HE 30 min, g Es;
L5024 W IBTHERKEE 2.5V, #E 30 min, i24 E;

FREB BEEIRFFER= B/ Eo™*100%; HMEEREEMEE=E;"/ E¢"™*100%o

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °Cfa B{RIF S5 E

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

Store the cell for 7 days at 45°C + 2°C and rest for 5 h at 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 Eg*;
Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note the energy as E7;

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 = Eo*/ Eo*.
TEIFRIRRE 25°C + 2°CRUSM T, XJEMIEIR (1.8) #ELTE;
FESHTE 45°C + 2°CHR M TETF 7 R, £ 25°CL2°CHR A THE 5h;

L5024 W ETHRREBEZE 2.5V, #EE 30 min, 24 Es*;
L5024 W [EIHZEZBE 3.65V, HE 30 min, 24 E7;
L5024 W IBTHZEKREE 2.5V, #E 30 min, i2H4 B

FEE REERIFER= Es"/ Eo™*100%; MEBREERE F=Es'/ Eo"*100%,

1.14 Storage 7FEIERE

1.14.1 25°C Storage 25°CTZfi#

Charge the cell according to (1.8) at 25°C £ 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 25°C £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 Es;

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

Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = Ejo*/ Eo*.
FEMEURE 25°C £ 2°CRISRMF T, SHEMIRIR (1.8) #IBL7E;
X 502.4 W 1BINZFKER 60 min, HE 30 min;

-26-




EVE -EVE Power CO., LTD Confidential Proprietary-

Model Specification No.

) MB31 AR e S PBRI-MB31-D06-01

Version

hRZS

EAAITE 25°C £ 2°CE M4 TETFE 28 K, 7E 25°CH2°CHHTHE 5h;
BL502.4 WIEIHEKEBE 2.5V, H#E 30 min;

BL502.4 WIBINZEFTHEZE 3.65V, HE 30 min, iB/H Es;

BL502.4 WIBINZEMEBE 2.5V, HE 30 min, iE4 Ei';
FEEBREENE = Es/ Eo*100%, MEBREEMEZER=E 0"/ Eo™*100%.

1.14.2  45°C Storage 45°CTZ{i#

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 502.4 W and rest for 30 min;

Store the cell for 28 days at the ambient temperature of 45°C + 2°C and rest for 5 h 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;

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 Eio*;

Discharge energy recovery rate = E1o*/ Eo*.

EIFRIRRE 25°C £ 2°CHIR T, XJERMIRER (1.8) kIR,
BL502.4 W BTN ER 60 min, HE 30 min;

BB MTE 45°C2°CHR A TETF 28 K, 7E 25°C2°CHHTHIE Sh;
BL502.4 WIBIDEKEZE 2.5V, HE 30 min;

BL502.4 WIBINZEFEEBE 3.65V, #E 30 min;

BL502.4 WIBINEKEZE 2.5V, H#E 30 min, iIcH En’;

B REEME &= E11"/ Eo"™*100%o

1.15 25°C Cycle life 25°CTER En

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

MIHFTIRER 1.3.1 #THREEENRE,

Pre-cycle initial capacity test: test the cell energy according to (1.10).
BFRIAIREENIN: JEMIRER 1.10 NAEHITEENIR.

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

BN : IRIERE 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. WEBMIRER (1.9) #IRNKHE;

b. LA 502.4 W IBTHZRFEEE 3.65V, #&E 30 min;

c. LL502.4W BINRKEE 2.5V, #E 30 min;

d. EE b~c f&IF 8000 B,

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 Cii". rest for 30 min; The capacity retention rate = C11* / 314 Ah x 100%.

£ 25°C + 2°CHIM I BE T RIFERE2MiA: L5024 W BINEFBE 3.65V, #{E 30 min; L5024 WIE
hEWEBE 2.5V, HE 30 min; LL502.4 W BIHEFTEZE 3,65V, H#E 30 min; LL 5024 W IBIRKEBE 25V,
EREBHBEN Cy', HE 30min; WEFERIFER =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.

FE7E 80% SOH. 70% SOH, FZBEMEE, BIERKBINZE. 100% ~80% SOH, 502.4 W; 80% ~ 70%
SOH, 401.92 W; 70% ~ 60% SOH, 351.68 W;

1.16 Swelling Force Test B&RK 77301
Prepare and install the clamp according to 1.3.2. before the test.
MR FTRER 1.3.2 #TREEENRE,

Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.

&R (1.15.1) #HITEIF, EREBEZRBIEZTHBEMSRAFKONBRESEREE,
1.17 Safety Performance &2 48E

1.17.1 Over-charge Test I FEEBIAIE

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 Ion Battery for Electrical Energy Storage)

TEF IR 25°C £ 2°CHURMT, XEBMIZIR (1.8) MRKTE, ARRE (1.3.1) NAERENARXE,
BL314 A BIEETRIETRIE R 5.475 V R FeFEBTIELAE] 1 h, 21EF8H, M2 1 h, (B%F GB/T 362762018 (/]
fEREFATE R F R Ith))

1.17.2  Over-discharge Test IR IALE

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 Ion Battery for Electrical Energy Storage)

TR 25°C £ 2°CHURMAT, WEBMIZR (1.8) MRKRE, ARRE (1.3.1) HNAERENHAXE,
IA 314 A BYEBIRIEIRANER 90 min BEBEIAE] 0 V BMELETRE. WE 1 he (B%F GB/T 36276-2018 (FEIfifRE
HEEF M)
1.17.3  External Short-circuit Test MNEZE&IAIE

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)

TEIFRIRE 25°C £2°CHZMT, XM (1.8) #iakzaE, AERE (13.1) WAZEENHRXE,
ReMIE. AIREIMNEDIERS 10 min, FMEBL&EREEFRBEN/NT 5 mQo WE 1he (5F GB/T 36276-2018 (EBFIfiE

2R T ERM))

1.17.4  Crush Test ¥ EiALK

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:

TEIFRIRE 25°C + 2°CRYSRM T, XTEEMIRER (1.8) ¥R TE, REBIMTREHTIARE:

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 OV 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 Ion Battery for Electrical Energy Storage)

a) BIEAM: BEETEMRIRGEREE;

b) FERLN: F12 75 mm NF¥ERE, FERENKE (L) XTFREERHMEENRT;

c) FIERE: 5+ 1 mm/s;

d) FTERRE: BEXER 0V HTREIXE 30%HFESTEE (13000 £ 780) N BHMELEHE; R 10 mino

e) M 1 ho (5% GB/T 36276-2018 BIIEREFATEE FEBHt)

-29-



EVE -EVE Power CO., LTD Confidential Proprietary-

Model MB31 Specification No. PBRLMB31.D06.01 Version A
Bs MEPRS ) s hi s
¥4 75 mm

D 75 mm\

\

Fig. 6 Diagram of the Extrusion Device
6 FFEEEREE

1.17.5 Drop Test BEZIIE

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 Ion Battery for Electrical Energy Storage)

MR 25°C £ 2°CHUSRM T, XTEMIRIR (1.8) ¥IAKTEE, KEMEAREETM 15 m SELBH
ECEENCORME L. M 1he (8% GB/T 36276-2018 (EB/1fi#REFA SRR 7 E3t))

1.17.6 Low Pressure Test {XS/EiXIE

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)

TEIFRIRE 25°C + 2°CRYSRM T, XTEMIRER (1.8) #MMA7RE, AREKR (1.3.1) BWAEEEMNIRAXA,
BN RESERT, AT RREETRSER 1.6 kPa, BEH 25°C + 2°C, BB 6 ho M1 h, (BF GB/T
36276-2018 (FEAfEREREE FHEM))

1.17.7 Heating Test (130°C) mFid%e (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 Ion Battery
for Electrical Energy Storage)

TEIFRIRE 25°C + 2°CHUSRM T, XYEMIRER (1.8) #MA7RE, ARKER (1.3.1) WAEEEMNIAXE,
RN EER, BEFIRE 5 °C/min AEFRERFAE 130°C £2°C, HFREFIEE 30 min FELEMNFH. W
L 1h, (5% GB/T36276-2018 (EB7IfEREFATEE F M)
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1.17.8 Thermal Runaway Test FAKIFIHIE

(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) EIFIRRRE 25°C £ 2°CIRMT, XEMIZR (1.8) Ak, AERRE (1.3.1) NAEEZENIREX
=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
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.

Q) ERTERIEFRMARE, HEEXRANESMHE, TRILESERE, MAKBENHEERII00 W ~
1200 Wo SERXEBMBASIMARERNZE, MARESHEBNEZEM, MARENRTIBN AR TEBE
FORIMAR; RREBREENE, BN EEFRBAETTEAESIN—MN, BNRETMARAEEHTMET
B, REHERNRFERE/NT s, BREZERNL2°C, BEFRBIRENERN/NFI mm.

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

(3) BMEFEZE, HEXTEMICEMFEE12 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) BEIMAEE, FUHGATHERNEMBARITHEMMA, SREARAKITHE BN SREKXE300°C

By, fFIEf%, KAMAEE,

(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) MPIREPRMALR 1h A, WREER N BIFIR, WXL,

a) MIRAXS R4 B ERE;

b) Sl REAE BMHRIFEE;

¢) WNRBERFHER dT/dt > 1°Clso

When a) & c) or b) & c) occurs, it is determined that the cell is thermally out of control. (Refer to GB/T 36276-2018

Lithium Ion Battery for Electrical Energy Storage)
Ha) &c) HED) &) REN, HERERKE, (5% GB/T36276-2018 B7IEREFAEEFHBiH)
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cell

Cylindrical cell-I Cylindrical cell-IT

LR
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- Heating unit
/ Heating unit(resistance wire)

@ Temperature monitor

Fig. 7 Diagram of thermal runaway test
7 KRR EINATEE
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