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Customer Requirements ZFPER
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the product specifications. If certain applications and operation conditions are out of the dasafiftis specification,
EVE maydesign and manufacture products according to customer’s inputs.
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Term Definition RIBENX

Product 7= &:
Refers to theViB56 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Bower
Ltd. (hereinafter referred to as EVE) in this specification.
I BRN=REIEBIZEHERAT (LUTEHM EVE) %/~H MB56 HFHZ {87125 7Bt

Customer & F:
Refers to the buyer in the product sales contract signed with EVE.
55 EVE ZEF miHEERPHNETR,

Environment temperature HEIRE:
The ambient temperature where the cell is located.
BBt AR b Y B B 1R R

Cell temperature EERE:
Thetemperature measured by temperature sensor installed at the center of cell surface. mecfetzoperature
sensor and measuring line shall be jointly agreed by EVE and the customer.
HREANBMKREROEEEZZRBNENEMREIVEE, EEFRIMNBLRNIEEH EVE IZEFAH
BB Eo

Fresh cell B
Refers to the cell within 7 days from the customer's receipt date (for domestic transportation only)
ERFWIRAREE 7 RUANBM ((XNRERIEH) -

Power Ih:
The ratio of the charge/discharge power to the cell energy value measured multipleytitnesohttery system,
denoted by P. For example, when the cell energy is 2009.6 Wh and the charge/discharge power is 1064.8 W,
charge/discharge power is 0.5P; When the cell energy decays to 1607.68 Wh and the charge/discharge power
803.84 W, the charge/discharge ratio is 0.5P.
FIMBNESBHUARKZRNENEMHEEENLR, AFE PRI, Fli, HEHMEEE7 2009.6Wh,
7R BB TN/ 1004.8 WEY, NIFEEBELMEELNZ S 0.5P, S MEEER A 1607.68Wh, FEEEILREL)
2} 803.84 WHY, NMIFEEBELTAEEINE Y 0.5

State of charge a1 FBIR7S:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measomeere-hour or
watt- hour. The abbreviation is expressed by SOC. For example, if the capacity Ah 62800% SOC, the
capacity at 0 Alis 0% SOC.
TEXAHNERT, ULENEE LR NE BRI ENENEERSERMBENLILE, 485 SOC
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K=o 5liN: BEAREN 628Ah FPRASM A 100% SOG EBREN 0 AhBF, SOCH 0%,
Sate of health EERE:

The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For exaniptecdll capacity of
628Ah is 100% SOH, when the cell capacity decays to 502.4tAft 80% SOH.
BMKREESTAENIE, B5H SOH Rx. Flg0: B#MEE 628 Ah 7y 100% SOH BEZREN
502.4Ah B, SOHJJ 80%:

Cycle fAIf:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. -
cell shall be charged and discharged once according to the specified charging and discharging standards as a cy
The cycle includes short-term normal charging or a combination of regenerative charging and disclueessgpr
In the charging process, sometimes there is only normal charging and no regenerative charging. Theadischarge
be formed by combining some partial discharges.
BRI ENFTBIRE RN —RA—NMER. BREEENNEERENEBE BN EIENES, &
FEIETFENREEEREMEBERBNE L. KWEAURA—ERDRELASE R,

Open circuit voltage FFE&EEFE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
REBRNE AR BRINENEMEE, 85 OCV &Rixo.

AC resistance 3Z7TAIPA:
Apply 1kHz sine wave current between the positive and negative poles of the cell, antbrted resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described i dppeoidihis
specification.
LEMIEAREN 1kHz WIEZOR B, NIXFAFEINARRE, S5 A ACR R, MR A MASHIAE FH
RE 1.6 %KFAR,

DC resistance HFTNFA:
The ratio of the voltagechangs 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.
TEFGTEMNBEEHUSHNNERELZLE, £5H8 DCRERR, MIXAEZNAMEBHIRE 1.6 F
Ffrid,

Module t&4f:
The intermediate product between single cell and pack, which is formed by lithium-ion cghlemand parallel
after installing cell monitors and management devices.
EEFHEMWEEHKARNAS, MERAEBMNITSEERERTHRIEBEMS packfIH & mo

Pulse current Bk ER7:
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The currents that appear periodically are called pulse currents. The pulse currents appear éighearme t

direction or in alternating positive and negative directions.
UEAREE LM ER A ER, BoPERIEUR—ABREI, H2UE. ARBTHEAEEM,

Compression force [E4877:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RABARER, BUAIEARERENNE2AR,.

Swelling force BEZRK17:
The force on the clamp due to cell expansion during use, which may caused by inherent characteristic changes, st
as the rebound of electrode thickness.

EERAIETR, RkAEEREFERFIESEEMEK, MYLYRKESENIERT.

Units of measurement: Refer to following table
MERA: WTFER
Table 1 Units of Measurement
=1 MELM

No. Units Abbreviation Type of units

FS B EE5] =Rt
1 Volt A% % Voltage BB/ E & (i
2 Ampere Z12 A CurrentEB it 1iL
3 Ampere-Hour & 15-/)\B¢ Ah CapacityS = F 1L
4 Watt-Hour Fu45F-/) VB Wh EnergysE 2811
5 Ohm EXi8 Q Resistancés /B i
6 Milliohm ZZRRIE mQ Resistancés fE & i
7 Degree Celsiuds KE °C TemperatureR E 81
8 Millimeter =¥ mm Lengthi<E 1L
9 Second#) S Time B8] £ 411
10 Hertz #ifiz% Hz Frequencyi &R B i
11 Newton4- 4 N Force 1B 11
12 Kilogram-ForceT 5% /1 kgf Force /781

vi
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1 Scope of Application EFE

E3]

This document describes the specification ofih6 lithium-ion cell manufactured by EVE Power Co., Ltd.

@A BERTF EVE £ 70 MB56 2L S$EE T it

2 Cell Specifications Eith3#g

2.1 Product Specificationd faiii&

Table 2 Product Specifications

& 2 P mAs

Items Specifications Remarks
=] A =S
Nominal Capacity
AR 628Ah 0.5P/0.5P, 25°C +2°C, 2.5V ~3.65 V
Fresh cell
Nominal Energy Rt ES
—grap 2009.6Wh it
FRIREESE
Nominal Voltage /
FRARERE 32V
End-of-charge Voltag@Jmax)
" 3.65V /
FERHIEE (Una)
End-of-discharge Voltag@Jmin) 2.5V (T>0°C) }
MEBELEEBE (Unin 2.0V (T<0°C)
Standard Charging Power 0.5P ) 5
=\, . O, :l: [e]
IR TR e
Max. Continuous Charging Power 0.5P ) 5
= . o' 4 29
BARSFRNE e
Standard Discharging Power 0.5P ) 5
=\, . O, :l: [e]
FRAE R e
Max. Continuous Discharging Power 0.5P 5500 4 2°C
= , o . 5°C 4 2°
AR EBINE
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC
AsaPIRE 0-10mQ = 0.05m Fresh cell 378 m3ts, Hi%% SOC
Weight 00 300 /
= +
58 11500 g g
Dimensions Heightl With Terminal
) - : +0.
(With B 1 (HD) 207.zmm 0.5 mm S1RtE
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insulation film) Height2 2051 0 Without Terminal
o . +0.
R B2 (H2) >-imm: 0.5 mm FEAHRE
(BHERE) Length ) /
- : +0.
EE (L) 352.3mm=+ 0.5 mm
Thickness (300 kgf £ 20 kgf compression force
EE (T) 71.7mm= 0.5mm Delivery SOC)
= (300 kgf + 20 kgfEZE /1, Hi5% SOQ
Center distance betwee|
the poles 180.0mm+ 0.3 mm /
wAEFOEE (D)
Charging Temperature 3 .
Operation Z5EEREE 0°C ~60°C /
Temperature
TEBEE Discharging Temperaturt .
L year 0°C ~35°C
T Storage 1% Delivery SOC status
emperature H 5T SOCIKRE
FiEEE 1 month ] Al =
11°B -20°C ~45°C
First Month <350/ M
XX O. 0 H o
Self-discharge =iz Delivery SOC status, 28 + 2°C
storage
Sl After First Month 1% SOCIRE, 25°C + 2°C fiE7z
<3.0% /M - ’ -
BAE

2.2 Electrical Performanc&a 4 g

Table 3 Electrical Performance Parameters

& 3BMREESH
Items Specifications Testing Methods
=] A MWk 7 %
items | Discharging energy Energy efficiency
I A—N ab =2 xbsir
_Rate Charge and | Rate EERES REE2REK Appendix 111
Discharge Performanc . .
o . 0.5P E: Ei'/E1> 94% Mis 111
ERFTREBMEE
1P B> 95%*E" Es'/Ez > 90%
ltems | Discharging energy Energy efficiency
High/Low Temperature Temp. MEBEES BEBRE
Charge/Discharge Appendix 112
Performance 45°C Es" > 98%*Eo" Es'/Es> 95% MRS 1.12
B R ML - - :
5°C Es > 80%*Eo Es'/Es > 80%
Capacity Retention an Items Dlscharglng energy Discharging energy Appendix 113
Recovery Temp. retention recovery

-2-
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ABERESME REERIFE MEBREEME R iR 1.13
(100% SOQ . . .
25°C & 28 days Es > 95%*Eo* E7" > 97%*Eo
45°C & 7 days Es" > 95%*Eo* Eo" > 97%*Eo
ltems Discharging energy recovery
Storage Temp. HEBREEME =R A dix 114
i teb B, ppendix
FRETEae 25°C & 28days > 98%*Eq" MR 1.14
(50% SOQ
45°C & 28days > 97%*Eo’
Cycle Life 25°C Cycle . Appendix 115
BirEdn 25°CTEIF 8000 cycles, 70% SOH MR 1.15
Temperature rise refers
to the difference of the
_ 25°C, 0.5P, cell surface temperaturg
Cell temperature rise discharge <100 before and after
BBitva 25°C, 0.5PHE = discharging
o pobaptihi G =)
MREREEE
Swelling Force 70% SOH <45000 N Appendix 116
BB 60% SOH < 55000 N R 1.16

2.3 Charging Parametefg BB 544

2.3.1 Charging Mod&sEEIR T

Table 4 Charging Mode Parameters

&4 mBIRASH
Parameters Specifications Conditions
S8 A ks
Standard charging power
- 0.5P 25°C £2°C
T BRI
Maximum continuous
charging power 0.5P 250C +2°C
RAFEBAIHFFERINE

Standard charging voltage

RET B EE

Single celkk 3.65 V
B{REEth <3.65V

Standard charging mode

IRAEFE AR

Charge to 3.65 V with a constant power of 1004.8 W
A 1004.8 WIBIJRFFFEE 3.65 V
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Standard charging
temperature 25°C + 2°C
METERE
AbSol harai No matter what charging mode the cell is in, once {
A S0 utetc arglnl? cell temperature exceeds the absolute charging
emperature (ce 0°C ~ 60°C temperature range, stop charging.
temperatre) T BT MR, ShEE— B s
. . TERE) ] » BitmE—BiEds
AR (R ’ U R
X7 ERESEE, BMFLEFE,
No matter what charging mode the cell is in, once {
i cell voltage exceeds the absolute charging voltage,
Absolute charging voltage Max 3.8 V .
charging.
BITTEEBEBE A 38V

Tt BMAFEHEERN, BhBE—BBEdE
WZEEBBE, BIfFLE7RE,

2.3.2 Other Charging ModeEt fth 78 EEIE =,

Table 5 Continuous Charging Modes (unit: P-Rate)
x5 FERBERN (Bl P-Rate

Cell temperature /°C

NN 0 5 10 15 20 25 45 50 55 60
FEtRE/ C
Max charging . .
power 0/Os~ol((;)0Aj 0.05| 0.12 | 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0
BRAFHEINER (P)
2.4 Discharging Parametefd EB &%k
2.4.1 Discharging ModéX EEfE =
Table 6 Discharging Mode Parameter
& 6 MRS
Parameters Prgduc_t Conditions
P specifications st
== = A =
Standard discharging powe
— 0.5P 25°C £2°C
Y9 CERYIE S
Maximum continuous
discharging power 0.5P 259C +2°C
AR A FFERINE
Standard discharge mode Discharge to 2.5 V with a constant power of 1004.8 W
BB 1A 1004.8 WIBIARREBE 2.5V
Discharge cut-off voltage 25V Temperature T $°C
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TREB &L LEEEE mE T >0°C

Temperature & 0°C
20V BT <0°C
Standard discharging
temperature 250C +2°C
R RE

Absolute discharging
temperature (cell

No matter what discharging mode the cell is on, once the ce
temperature exceeds the absolute discharge temperature rang
discharging.

-35°C ~65°C
temperature) Tt A F AR RS, B sthiR R — B B X RS
HIREBRE (FANRE) -
B, BMELEE,
No matter what kind of discharging mode the cell is on, once t
cell voltage is less than the absolute discharge voltage, sto
Absolute discharging voltagt ~ Min 1.8 V discharging.
X B RN18V | FipestAb T AR, Bt i E— BT AR R B E,

BMfZ LR EE,

2.4.2 Other Discharging ModeE.fth i EEFE =,

Table 7 Continuous Discharging Rate (unit: P-Rate)
R 7 FHEREBEE (B P-Rate

Cell temperaturé’C
EEShEE/°C -30 | 20 | -10 | -5 0 5 45 50 55 60
Mg;g;gﬁhg;gg(g;)wer O%S~Ol(§JO% 0 05 | 05| 05| 05| 05| 05| 05| 05 0
2.5 Safety Performanc& £ 148
Table 8 Safety Performance Parameters
* 8 RS
Items Specifications Test Methods
=] AR MR 75 7%
Over-charge No fire, No explosion Appendix 1.17.1
B7EER RN FIRENE PfR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SR RN FIRENE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
)i RN RIBNE MR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BtE RN RIENE MR 1.17.4
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Drop Test No fire, No explosion Appendix 1.17.5
BSE RN RIENE MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
R]E FRR. TN TIEVE MR 1.17.6
Heating No fire, No explosion Appendix 1.17.7
I M. FIRENE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
A S M. FIRENE Mz 1.17.8
Notes &E:

The descriptions above only represent compliance at the cell level. The safety compliance at theamndothe

system level requires the customer to perform design verification.

UENRKREBSELNT AL, RARRGEEINL2FEYE, FEZFIKITHIL

3 Product End-life Management =& 1L EIE

The cell life is limited. Customers should establish an effective tracing systenortitor and record the internal
resistance and capacity of each cell during its life. The measurement method and calculation metterdabf i
resistance and capacity need to be discussed and agreed between the customer and EVE.néheal tlesistance of
the cell in use exceeds 150% of the initial internal resistance, or the capacity is |&88%hahnominal capacity, the
cell should not to be used any more. Violation of this requirement will exempt EVEtiaasponsibility for product
quality assurance in accordance with the product sales agreement and this specification, asl wedlitad &hbilities
such as loss compensation caused thereby.

BN ERIAREE RN, ERNEYEMNRIRARENHFRCREMERBRABMNAENEE. REREE
WNERZEMHEAZEZFEZ M EVE HEITIEMWARE. SEAFEBREBI X EibRINERN
1509 B E/NFIRMAER 60%, NIFLEFEREM, BRIZMER, KRlk EVE KB mEE AR
BRI ABNF mRAERIERERBLSENRABESE —IEX T,

4 Application Conditions %4

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

PN HERMET U TS BRI ARG
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4.1 Customer shall configure a battery management and monitoring system to strictly nmoaitage and protect

A

each cell, and provide detailed information of the BMS, including but not limited to its desigme$eaetting, and data
file format to EVE for design review and record keeping. And a battery management archibe sistdiblished to keep
all monitoring data of the cells, so as to be a reference for problems tracing and productesgpalitgibility division.

EVE is not responsible for product quality assurance if no complete monitoring data ofténg $atem during its

service life is provided.

FRNVEEBNERENEERS, TREE. EESFRIPS I EN, HE EVE REEMERRSIFANIZITS
K. AHFA. BR. AABESEXES, MMt EVE WZRAFAHITIHIHTEG, HEUBHEERE, RES
ERBMIEHRARNESE, BREBENRR”mRERENNNSE, FTASETENBMASRERIARAA SN
#HIERY, EVE ARIEFmRERIERE.

4.2 Waterproof and dustproof problems shall be fully considered in the pack design, and the packentis¢ m
waterproof and dustproof grade stipulated by relevant national standards. EVE is not responsible for the dénaage (suc

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

Bt BRI RN TR E REMEIMIK. BLEE, BlaIUHEERE XIVEMERR K. BIEFER. BFFHK.
P m S EMARE (NEM. £, F), EVE FAAERERIERE.

4.3 ltis forbidden to mix different types of cells in the same battery systemyisteEVE will not be responsible for

the quality assurance.
RIEAER S BMER—BMARZFREA, &N, EVE REBREFRIERE,
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 1

BMBBERAKIGITRRER IR 10 NRLBEMRERERSTI M4
Table 9 Safety Limit Voltage Parameters

*IRERHEESH
Items Categories Parameters Protective Actions
= ]l S8 RIFEHIE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop chargin
ZEALE ' X FB st AT 3.65 VAT IEF5ER,
Charging Voltage Third BMS alarms
ZSEBEEE =5 3.7V BMS RZIRE
Second 3 Reduce cell charging current or power
=% oV M R R R IR
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Cut off the current, force the cell to stop working ar]
First lock the BMS until the technician solves the probler
—45 3.80V LRI, SRFIEBME LT (F, HBERMEER
gt, BEERARNARBRAIZ,
Discharai When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging o
End 2.5V E0°0) (<0°C), stop charging.
nds o . .
o 20V (=0°C) U BB ESAS] 2.5 V 6 0°C) HE 2.0V (< 0°C)
a BY£2 1 7R 6B,
Discharai Third 2.0V 0°C) BMS alarms
ischarging _ .
Voltage =% 1.9V (20°C) BMS RZRE
B EBE °
Second 19V E0°C) Reduce cell discharging current or power
—%& 1.8V (£0°C) FRR{EE B St B R B B T R
Cut off the current, force the cell to stop working ar
First 1.85V £ 0°C) lock the BMS until the technician solves the problei
i 175V (<0°c) | DURERSR, SBHIGEERS B LE TIE, HOIE R EER

i, HERAAR

BMS protection
BMS &P

Short circuit

protection

FEERERIP

Short circuit is not

allowed

R AFIEE

When a short circuit occurthe overcurrent

protection deviceavill disconnect the cell.

KEFERREY, HidasEr

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current with

protection BEE 23 245 specifications.
AR RIF Bt EIERSITH RN B BRI
Upper limit The charging capacity shall be less than 113% of
charging capacity Charging capacity < 709.8%h nominal capacity.
FTEAE LRF FEAE/)\TF 709.64Ah THEABLRREF, RERENTHEMBEN
7 113%
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Table10 Safety Limit Temperature Parameters
* 10 Z2RERESH

Items Parameters Remarks
= S fpas
Recommended operating .
Recommended cell using temperature range
temperatureange 10°C ~ 45°C W3 (o5 P Bt R S
R IRERE S FRRRENERE
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to O.
EEiRERE NRBMEAREBIRSIREEE, NEFEREN O
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
EMRIERE NRBMEARERTFRMGERE, DERFEREN O
If the battery temperature exceeds the maximum safe temper
_ it will cause irreversible and permanent damage to the battery
Maximum safe the user should not use it higher than the maximum safe
temperature 65°C temperature.
EERERE MR ERREBTRSRERE, FREM BRI
KAMHE, BREARAEETRERSERE.
If the battery temperature exceeds the minimum safe tempera
o it will cause irreversible and permanent damage to the battery
Minimum safe the user should not lower the minimum safe temperature wh
temperatl:e _350C using |t
REZR2RE MR ERREB I RERSRE, FREM BRI

XAMER, BRERANTRRTREREEREE,

Over heat protection

Reference 2.3 & 2.4

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

NRERIF BER23M24% R A AU BHLERY, LR
Notes &E:

a) If the cell charging voltage exceeds the cut-off voltage, corresponding protective actions eetdken.df the

cell discharging voltage reaches the cut-off voltage, it is necessary to charge as soon as@pssitetit from

being over-discharged. EVE shall not be responsible for any cell quality issues caused by oveedischar

exceeding the protection voltage.
Bt IR XL BER, FRIERNARIPSH RIS, LB B EERAL I BEN, FRR7E,
B LE BBAMH NI BORS . W FBHFRIPBENBHEIRSHVEMREPRE, EVE FEBERRIESEE,
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b) It’s prohibited to chargethe 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 assuranceiidiikit heat dissipation
design of pack may affect cell electrical performance, EVE will not be responsible ftalaility regarding cell
guality issues caused by the pack heat dissipation design.

BMRAIEFEMAT (0°CUATF) ZBREMENRERZLRE THE, &N EVE REBEFEMRERIER
£, BMBNERSITTSE BN, REMEHAIRITPASHNVEMBEERH, EVE FRIBERRI
o

4.5 Recommendations for Module Welding Paramet@iéf /2155 52N

Tablell Welding Parameters
& 11 BESHER

Items Specifications Remarks
e A& - pad

Laser Welding Depth 20
N - <2.
BRIRERER S oo

The maximum force on the poles in vertig
Max Pressure on Pole;

= = 500 N direction with no deformation.
RIEFERALE REASRAEES, FEEDT

Welding . . .
Parameter of Al| Max Torque on Poles The maximum torsion on the poles with T
Busbar | jpivmem gk SN-m oosen
o mye R RIFRZRAHE, AR
mERsE
=% .
B Max Temperature of The maximum temperature that the pole
Poles 130°C bear before the plastic pad deforms.
R ARERRE MEARERNRE, BREANLZELH
Suggested number of When using under high-power conditions|
welding rings 1~2 [ is recommended to weld 2 circles
B IEIF B HENEIRERN, BilEE2

4.6 Cell Compression ForcéltiE4E 1

When forming modules, a compression force in the direction of vertical thickness is appliedetitstireorder to make
them better arranged and fixed. If the compression force is too large, the cells may be damagedeak.e@et
compression force test conditions are as follows:

EBtMTEIRAA R AERT, AT EERMBHFRAISIEE, XNEMEN— M EERESANES S, EEOZK, BiHR
EETREM RIS, BEERRKR, BMESEDNIRFGNT:

-Compression ardEZ8mE R : 352.3 mm x 205.1 mm (L x H2)

-10-
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-Compression spedd4gi&E : 0.02 mm/s
-Compression directioRE4& /5 1A Y direction Y 1A
-Cell SOCHEEh SOC: 15 % ~ 40 %

Fig. 12 Diagram oMB56 cell directions
12MB56 Bt A ERRE

Table 13 Cell Compression Force Limit Parameters
& 13 BtE4E SIPRGIS R
ltems Compression Force

l= E4%7

Recommended compression ferc

3000 N ~ 7000 N
HEEESR7

Instantaneous maximum compression force

< 10000 N
LN PNER V)

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
AR HESE I ARERE T 10000 N BN REBMRZEIRE,

4.7 Cell Swelling ForceE & ik /7

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

EEAEREF, AR EERBEERRHESBEMEAK, MWAORKAEFENIERT; BHREKIMEESRMN
BENZRMIEM, #Bith BOL# EOL (60% SOH EMI&%E XK 3:

Customer shall fully consider the influence of the cell swelling force when desttpeimgodule. The product generates

expansion force during use, and the expansion force is about 60000 N when the cell cagraditteatto 60% under the

-11 -
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test conditions of 15 mm steel plate + @ndn GAP (the space for cells to expand). Customers shall consider the

reliability of structural strength in the product design procasdit is suggested to reserve Zn ~ 2.5mm expansion
space while grouping the cells.

B EIRITHRARN, N 7550 E [SE MK DR, =t A ER S~ £, BE7TE 15 mm iR+ 0.0mm
GAP (RIHE TR (8]) MIXKHA TREE 6098TZAK 114979 60000 N BFE~MIgIT I ETREEE RS
FsRE R S, BINETAATIE 2.0mm~ 2.5mm B AK =S 8],

4.8 Recommended Temperature ContiiE &I2EiY

The recommended temperature collection points are the poles and the code when collecting tempénaturell of
surface.The cell thermodynamic parameters needd thermal management system are shiawie following table.
X EEMREHITREREN, BIEERESAEERETZIE, WAEERATARTENESANFESHAT
xR
Table 14 Cell Thermal Conductivity Parameters
* 14 SRR BSH
Thermal Conductivity W/(m-K)
SHRAH WI/(m-K)

Mean thermal conductivity

SARRIYE

X/Z direction 5 [A Y direction 75 A

9 ~ 11 W/(m-K) 2 ~3Wi(m-K)

Heat CapacityA & (kJ/(kg-K))
Mean heat capacity

RAEYE

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 capacityfetliscioasge. If
long-term storage is required, adjust the cell SOC to 3@%6- The recommended storage conditions are: 0°C ~ 25°C,

relative humidity < 60%.

BMRTRER, ERRMER, UGtEBEBREMERIARERK, EEEEFE, NF SOCIHEN 30% ~ 40%
SOGC, WEMEMESMER: 0°C ~25°C, HEILEE<60%.

-12 -



EVE -EVE Power CO., LTD Confidential Proprietary-

Model MBES Specification No. PBRIMBES.DO6.01 Version
Bs MEPRS ) aad hi s

4.10 The state of charge (SOC, capacity state) of the cell should be kept at 15% ~ 40% during stordge.tdn or

A

prevent the performance differences after long-term storage (more than three months), perftamdaed s
charge-discharge cycle every 3 months. It is recommended that the storage time afteigréeeicells should not

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

BB AICER, FBA (SOC BERE) NREE 15% ~ 40% KEBINE (E1MAMLE) BARLEBEEE
EF, NE 3MA#HTRANEFTRERER ; BRI R EHEERBEIABIFF, SR FEB SR RERE,

411 1t is not allowed to ship with inflammable, explosive and corrosive articles in the saheevduring
transportation, and stacking is prohibited during large package transportation; The product shall not becesginsed t

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

HIEEIER ARSI, 2R SRIEAYREERE, KEREHIEPREILESE, FRATFEER
SEGRIAYIRASHR SRR

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

FrneElRd, ZURATHEESRERTEXMEHT ETF, BB, MBI, HE, EREIIRIRETA
BHIBIMPE, FESKRREFRIRYRIE—IE.

5 Safety Precautions ®LBAE

» It is strictly forbidden to immerse the cell in water. When it is not in use, it @hmulplaced in a cool and dry
environment.

R EMENKSR, REFAEN, NMHETFRRFIENFRETR,
» Do not over-charge the cell. Otherwise, cell overheating and fire may occur. Duringstallation and use,
hardware and software must be protected against multiple over-charge failures. See 4.3 of thisigpeifithe
minimum requirements of protection.

Rkt 7s, B0, AJEesIREMEAMARBRINEAE, EBRMLENERS, EHNRGRELTEZE

EREBLZE2EFRF. RIBFRIPERDAES 4.35%

» 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.

Rz3 B MR TR B AR 1T R IR R K, FTEBAENT KB MRS HILIAIMKR, #HMm5ERKREMAR, 7
BAIZITEI R E RIS BMS BRI Mo
» If improper charge termination occurs, the root reasons shall be found and resolved before reideégative
effects on electrical and safety performances.

FEIFEEAR LB, ABRARNRENEEEERZEHEN, FRRRARERHAYREREEER,

-13-
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» It is forbidden to over-discharge. During the normal use of the cell, charge the cell yetpuleekbp the voltage

A

above 2.8V, so as to avoid over-discharge.
RIEE W, ERMEEERIEF, APLESHRE, BhNERTE, FBEEHRTE 2.8V I L,
» Itis forbidden to use or place the cell at a high temperature environment. Otheellisgerheat, function failure
or life shorten may occur.
RitESE MERSRERM, SNAsER5IREMIMEINEERE. FinmiE.
»  The temperature of the cell shall not exceed 65°C in any normal use, otherwise the BMS must shut down the cell
and stop cell operation.
EREFEENERBERT, BHEEREET 65°C, MNRBMEREBT 65°C, BHMBEERATZTXABM,
=1 B MIETT,
» Please use a special charger for lithium-ion batteries when charging.
FEEEAERE FRENT ATES.
» During use, please connect the positive and the negative of the cell strictly according to trenthbedsuctions,
and reverse charging is forbidden.
FEEAISER, MRIRBIRRMIRBEEREMENR, RiERAEFTE,
> ltis forbidden to use metal to directly connect the positive and the negative of the celttdrshir Otherwise,
strong current and high temperature may cause personal injury or fire.
Rt AEEEEEEBMENRIER, SNRBRNSEAESHRABHERIE XK,
» ltis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
RIERBbEERE, NAX. THEF—EEHHITF,.
» Itis forbidden to knock, throw, step on or bend the cell.
RIEREE R, EREEAN ZHT B,
» ltis forbidden to directly weld the cell.
R I EEIR M,
> ltis forbidden to directly pierce the cell with nails or other sharp objects.
RIERITFEHERBERIZFE M,
» Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, thaycké short-circuited
internally, resulting in high temperature and fire.
RAOxRIFEM, FEEZHMESD. MEREDAE, SNEMAITERER, ~ESREMAR.
» It is forbidden to use it in places with strong static electricity and strong magieddis, otherwise cell safety
protection devices may be damaged and cause safety hazards.
BRI ERFFBEMBEIZNM A ER, SNZRIFENRSFRIFEER, TREERE.
»  Customer shall securely fix the cell to a solid surface and bind the power cord in a proper alexe arcing and

sparks caused by friction.

-14 -
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BERMNS RN eMEEEEGRTEL, ARERATSMRETSENMUE, LUBRERMS BN N

o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper eleotritadtion may
cause overheat during cell use.

A P EE R 3 Bt B R B R 1T R IE R, N EMB B ERE S R feRIEpk B E AR A T AT
£
> If the cell leaks and the electrolyte spills onto the skin or clothes, immediately eaaffected area with running
water. If the cell leaks and the electrolyte enters the eyes, mouth, nose and other opeh thartsuman body,
immediately wash with plenty of water and seek medical treatment immediatelyyisthaerious injuries will be
caused to the human body. No person or animal is allowed to swallow any part of the cebursdagce contained in
the cell.

R EBMIRR, BRERBEIRKEIAR L, NIZEIARIKERZ MK, NREMEEME, BRR
HNREE. O 2FAEFREL, NIZBIBAREF/KAR, HSEEERT, SUSWAKSHTEHRS. B
IEER A E B BB E SR B S ¥ 5.

» If the cell emits peculiar smell, heat, discoloration, deformation, or any abnormalitg dise, storage, or charging,
immediately remove the cell from the device or charger and stop using it.

MRBRHZRK. ZA TE, TEHEHR. 7. REIEFHRERARE, ZAEEMMEERTE
BRBEHEH,

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

XL EVE BEFE, ZIEABIRES M.
6 Disclaimer SEFEEA

» If the product demand party or user does not use the product in accordance with the pafvisisrspecification,

EVE will no longer take any relevant responsibility such as product quality assurancey liabiit loss

compensation caused thereby. In case of any negative impact on EVE's reputation due to the alomestmenti

actions, EVE reserves the right to investigate the legal liability of the product demand party.
MRBEFamBERBMUNEAENRARABPOMEHTEM, EVE FBAEFRRERIETERAL
SEEMIRKRIBEE—IEXEE. HFnkiTR, W EVENEEERAEEINN, EVERGER=HEBERE
AR ERF

» EVE reserves the right to modify the product specification. Before ordering EVE productsnerssineed to
confirm the latest status of the products in advance with EVE.
EVE {REXI A= @RAE BERAINF], FFEITME EVE ™= MmAl, %5 EVE RAIHHIA® RIVRITIRES.

»  This specification is written in both Chinese and English. In case of any difference between thevehs@sand

the English version, the Chinese version shall prevail.

-15-
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EMEBUPRIIERH, WPRXAEFEARE, MUPRE R,
7 Risk Warning RBSE4&

7.1 Warning DeclarationZ == EH

Warning &
The cell has potential hazards. Please take proper precautionswhen operating and maintaining the
cell!
The cell must be operated with proper tools and protective equipment.
Cell maintenance must be performed by professionalswith cell expertise and safety training.
Failureto comply with these warnings may result in multiple disasters.
BMEFERERNRR, EREMAPRSIRINE 2B HER!
WA ZE R IEFN T AMBGPE &R FE M,
B 4P A R B A BT WHIRHEE 2 2FiIlN A THRT.
8T ERE S I REE R S MR M

7.2 Types of Hazardgg 35!
Customer must be aware of the following potential hazards in the use and operation of cells:
B RAERMERAMIREIREPEFEUTBENGR:
a) There is a risk from electric shocks or electric arcs during operation.
FERBEHEEBIMAERX,
b) There is a risk from the electrolyte or other chemicals.
FER BRRSEME mEEXE,
¢) Proper operation methods and protective equipment shall be selected to avoid accidental shoktadogitto

electric arcs, explosion or thermal runaway.

FBE LR EBIMNGER, ERBEIN. BIERAKE, BRRAENIRESERBIPES,
8 Others Hith

8.1 Rights and Obligations of EVE EHIAXFIFI X 55

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

provided shall meet the requirements of various parameters in the protocol;

EVE ZRIRS5EFEVTHMIN PR AR EEITION, REFRNFESMINPENSHRER;

» EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE BEFFIRHENAHIAN. REDEN~mE;
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» EVE is obliged to provide high-quality services for its products, and the service standardie shalccordance
with the standards promised by EVE;

EVE B XS AEF RIRHMRRIARS, IRSnER EVE FRAERNARERS
» EVE shall provide timely technical support and service in case of any problem or failurg the use and

maintenance of system products by customer.
EEPNRFEF mBVER RS ZRIB R PR FER, EVE #1T MR AZFRARS

8.2 Rights and Obligations of Custon&F Byt F)F1 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 instructitesté@chnical data provided by
EVE.

B NRBIRIR EVE IRIERRARZEIHITER, MBHIT EVE MR AZEFNBEMEER. 22
PRI e SR E IR BR
» Customer has the obligation to ensure the safety of products by EVE and shall take corresjperatiegghtion,
waterproof and other measures.

BEPBXSRIEEVE FmlEE, NMREWENAGAN. BKEE.
» Customer has the obligation to make fair and detailed use records and monitoring data of product fggeration
EVE's products, which can be used as a reference for the division of product quality respondibifitees is no
complete monitoring data within the service life of the battery system, EVEnsidle responsible for product quality
assurance.

BEFPB XSS EVE N mH AT, AEFANERIERN~mizENEdE, BEF-mREiREl
NNEE, FTEETENBHMARERPRANSENHEN, EVEARB~RRERIERE.
» Customer has the obligation to notify EVE's personnel to be present and be informed afahsitaetion when
products of EVE operate abnormally.

BFREXSE EVEFmalERERN, EREMNIER @M EVE ARE), THSERER.
» In the process of product manufacturing, customer shall take all corresponding responsibitiiegpfoblems or
accidents caused by the operation in violation of the safety rules, the use beyond the conditions specified in this techni
agreement, or the combination of the product and the circuit (not the quality defects of the product itself).

EREFRFEIRES, BERZETURE. ERARBRAZEZIMEBR™mEBREEE Q= m
BB RERE) FrEmR@El, HRES EVEXX, NRAEFABHBENEE,
» Any matter not mentioned in this specification must be negotiated and determined by both parties.

ERAEMEBRREROED, NEWRS DEHRE,
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8.3 Confidentiality agreemenfRZ5 Y

The customer shall keep the cooperation content highly confidential. Without the permission di€Edistomer shall
not disclose any content of the technical agreement to a third party. Otherwise, the cudtoneeheld responsible
according to relevant laws.

BERNNEFRRSERE, RKE EVEFH, AMEAE=ZABRARBNEARS, W, BKREHEIERE

Rt

9 Contact Information B£Z& G

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

&ML SBIEERTIHEFARKSHEX - RIIXHIEAE 685, #HILIZEHERAE

BXREIE: 86-0724-6079688

ALk http://www.evepower.com
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Appendix 1: Cell Drawing of MB56 MR 1: MB56 HtE4E

b o] Tk

Fig. 15 Diagram of cell size and appearance

15 HMRS RINLE
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Appendix 2: Test Conditionsand Methods MR 2: iRIER RS

1.1 Environmental Condition&F 18514

Unless otherwise specified, the test should be carried out in an environmental temperatu@e+o? Z5° relative
humidity of 10% ~ 90%, and atmospheric pressure of 86 kPa to 106 kPa. The ropenatere mentioned in this
specification refers to 25°C + 2°C.

BRAEBIESIN, RINIREN 25°C £2°C, HITEE 10% ~ 90% K S[ESH 86 kPa ~ 106 kPEYIFIEH

#H1T. AAEBFAIREINER, &1 25°C £2°Co

1.2 Measuring Instrumentfll £i& &

The accuracy of measuring instruments shall meet the following requirements:

HPEENTE FHIEX:

A. \Voltage measuring devid8[EME23EE: +0.05 % FS

B. Current measuring devi8//tME3E: +0.05 % FS

C. Temperature measuring deviggE ME&EE: + 1°C;

D. Dimension measuring devigeé <23 & : +0.01 mm

E. Weight measuring devi@ENE3&EE: +0.1g

Note: During the testing process, voltage, current, ambient temperature, and cell tempesttbeeracorded. It is
recommended to collect the cell temperature at the terminal and the center of the large surface (ocgide surfa

3 MRS, WHRIEREBE. BAR. MEREMSBMEE, BMEERERBNAEERTNAT (K
@) okt

1.3 Test Clamp Preparation and Installatiiiz & B & E L%

1.3.1 Ordinary Steel Clami&i@N%& &

The single cell shall be clamped with steel splints (thickness: 15 mm). The splint® meedrtthe large surfaces
of the cell and be fixed with 6 M8 bolts. All sides of the splints need to be covered withiigsfilat. Clamp as shown
below:

BEBEBFIRBWER (EE: 15mm) BE, RIRFEBSETBEMAE, KIRZEXRA 6 ™ M8 B12EE,
EIRETEAFTEELER, XKETEMNTEMR:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation fil

1 RETREE 2 Btk ABLEERE

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

KEBEREE (ME: PET, EE 0.1 mm MINKEMES (M5 PC, B 0.3 mm B (15% ~ 40% SOL
HEE, ETXREARE, £/ 6T M8 Ei2EENFEERIEE MR RANIBFAETI/ 300 kof + 20 kgf FXRA
FHORVEHFRREMNEE (£ F. T), ERFBEFNTFEF 03 mm

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

1.3.2 Swelling Force Clamf ik 1% &

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

KEeEBEREE (ME: PET, EE 0.1 mm MIAREES (ME: PC, EE 0.3 mm B (15% ~ 40% SOL
E&EWE, ETEKAOXARE, ATNEKOXRAEMARE, £ERETREEREIE/I7 300 kgf + 20 kgf ERIR
B, BRATHORNEHFRIRBMHVEE (£, B T), ERFEFNTFEFEF 0.3mm

-21 -



EVE -EVE Power CO., LTD Confidential Proprietary-

Model MBES Specification No. PBRIMBES.DO6.01 Version A
Bs MEPRS ) aad hi s

Fig. 5 Diagram of cell with swelling force clamp
5 BMHRKIXRAEREE
1.4 DimensionsR~f

Test instrument: Automatic wrapping machine;

RiGE: BohEEN;

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

RHIEHZE: EREHERNNEEMKE. BENSE, M 300 kgf + 20 kgfETT.

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

BtEEME SOCIEMSBFRIEIN, MEEAIEIEMSBMEM, W EELEHENEMNERE,

1.5 WeightE=£

Test instrument: Electronic scale;

RIWRE: BFH,;

Test method: measure the weight of the cell with the electronic scale.
RIFHE: EABFENEBEMNES,

1.6 Internal Resistancgl[g

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

a. 3TMAE (ACR): EERKZMHT, HHE SOCHEMRA 1 kHz IETKK BT M,

b. DCR: Charge the cell to 3.65 V with constant curoé©.5C, and then charge atonstant voltage of 3.65 V
until the current decreases to 0.05C. Rest for 30 minutes, and discharge at a constant cuf€nfoof60 minutes
afterwards (adjust the SOC to 50%). Then rest for 1 h, and record the voltagéh¥ end of the period. Discharge the
cell with a constant current of 1C for 10 seconds and record the volteagehé end of the rest, and calculate the DCR.,

DCR= (Vi- V2) x 1000 / 62&mQ).
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b. ERMWPE (DCR): BBl 0.5CHIEBRIERITEE 3.65 VG, HIEEFBEFBEMNN 0.05CELL,
#E 30 min, ZAfFLL 0.5C1ERER 60 min (A% SOCH 50%) , #E 1 h, icREERABE V1, B 1C1E
M 10s IERMEBAREFEBE V2, 118 DCR, DCR= (Vi- V2) x 1000 / 628mQ).

1.7 PretreatmentiifbiE

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

EFCNIAFIART, BMFEHITINIEREF, LBERIAEN R L FRUENRERNRS ESBENT:

a.Charge the cell according to the standard charging mode;

a. BEMIRIBITETBRNTE;

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

b. EEMIZERAT AN EBR TN ;

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

c. EE a-b A BE 5K;

If the discharge capacity of the cell changes no more than 3% of the nominal capacity for seotoasmes, it
is considered that the cell has completed the pretreatment, and the pretreatment can be terminated.

NREBMESETRRNBBRELRUAS TIRRAERN 3%, NIANEMTH T FIE, FasIEa] biFLE,

1.8 Charge CalibratiodJ#a ¢ 75 &

At the ambientemperature of 25°C + 2°C, rest for 5 h;

Discharge at a constant power of 1004.8 W to 2.5V, and rest for 30 min;
Charge at a constant power of 1004.8 W to 3.65 V, and rest for 30 min.
EIRERE 25°C £+ 2°CHIZ M T, B 5h;

XYEHLL 1004.8 WIBIHEREE 2.5V, H#E 30 min;

XYEEHLL 1004.8 WIBLNRFEHEE 3.65 V, #&E 30 min,

1.9 Discharge Calibratio]#& ¢ &

At the ambient temperatued 25°C + 2°C, rest for 5 h;

Charge at a constant power of 1004.8 W to 3.65 V, and rest for 30 min;
Discharge at a constant powdrl®04.8 W to 2.5V, and rest for 30 min.
TEFRIRE 25°C £ 2°CHUHT, B S hy

XYEEHLL 1004.8 WIBLHEFEEE 3.65 V, #AE 30 min;

XYEEHLL 1004.8 WIBINRIREBE 2.5V, #E 30 min

-23-



EVE -EVE Power CO., LTD Confidential Proprietary-

Model MBES Specification No. PBRIMBES.DO6.01 Version
Bs MEPRS ) aad hi s

1.10 Capacity and Energy CalibratigRia b T EREE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperatde2 25 Charge the
cell at a constant power of 1004.8 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 1004.8 W
2.5V and rest for 30 min. Repeat 5 times and record the average of the last three chargiresdhettyy average of
the last three discharging energy as&hd the average of the last three discharging capacity*as C

BENMERERERE 25°C £2°C, WHEMIZER (1.9 #HITHHBMMKEBE, L 1004.8 WIETHEZEBE 3.65V,
HE 30 min; LA 1004.8 WIETHEKEE 25V, #HE 30 min EE 5K, EREIRFTEESETIHENE, F3
RIMEBREETIIEN B , f5 3RNMBAREFIIER Co'o
1.11 Rate Discharge PerformanfieR i BB 14 8E

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 1004.8 W and rest for 30 min, ngte as E
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, nate as E
Charge the cell to 3.65 V at a constant power of 2009.6 W and rest for 30 min, ngte as E
Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min;
Discharge to 2.5 V at a constant power of 2009.6 W and rest for 30 min, note as E
Discharge the cell to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

Charge the cell to 3.65 V at a constant power of 2009.6 W and rest for 30 min, ngte as E
Discharge to 2.5 V at a constant power of 2009.6 W and rest for 30 min, nate as E
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

1P discharge energy retention ratez®/ E1*;

0.5P energy efficiency =1f Ej;

1P energy efficiency =& Es.

TEIFRIRE 25°C + 2°CHUSKMTT, XTERMIRER (1.9) ¥R,

A 1004.8WIBIHZFEEBZE 3.65 V, #E 30 min, 274 Eu;

1 1004.8 WIBTHZEKREBE 2.5V, #E 30 min, i85 Er*;

L 2009.6 WIBIHZEFEEBE 3.65 V, #E 30 min, 127 Ez;

1A 1004.8 WIBIHZZEBE 3.65 V, HEE 30 min;

X 2009.6 WIBIHZEKEBE 2.5V, #E 30 min, 127 E*;

LA 1004.8WIBTHZEKEBZE 2.5V, #E 30 min;

L 2009.6 WIBIHZE B ZE 3.65 V, #E 30 min, 1277 Es;

X 2009.6 WIBIHZEKEBE 2.5V, #E 30 min, 1279 Es*;

LA 1004.8 WIBTHEKEBE 2.5V, H#E 30 min;

1P BB REERFFER= £/ E1"*100%;
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0.5PEEEB X E= E,'/ E1*100%;

1P REE M Z= B’/ Es*100%;0
1.12 High/Low Temperature Discharge Performaf@Hf;a M BB 4 5E

1.12.1 45°C Charge/discharge Perfmance 45°C7E BB 4 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 1004.8 W and then rest for 30 min, note the engrgy as E
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the enetgy as E
Discharge energy retention rate #/HEEq*, energy efficiency = B/ Ea.

TEIFIRIRE 25°C + 2°CRUSRM TR, XYERMIZIR (1.9) #IIAMIRES;

TE45°C £ 2°CHF MG THEES h;

4 1004.8 WIBTHEFEEBE 3.65 V, #&E 30 min, 24 Es;

14 1004.8 WIBTHEKEBE 2.5V, #E 30 min, icH E';

B BERIRFFE= B/ Eo™*100%, BEERZE= E/'/ E4*100%:

1.12.2 5°C Charge-discharge Performance 5°CFEREB 4 HE

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 1004.8 W and then rest for 30 min, note the engrgy as E
Discharge to 2.5 V at a constant power of 1004.8W and rest for 30 min, note the energy as E
Discharge energy retention rate s/Eq*, energy efficiency = B/ Es.

TLIRDRE 25°C £+ 2°CIRMT, XTEBMIRER (1.9) ¥R ILKES;

7E 5°C £+ 2°CHRHTHE 5 h;

X 1004.8 WIBIZZ ZEEBZE 3.65 V, #E 30 min, 1279 Es;

1 1004.8 WIBTHEEKREBEE 2.5V, #E 30 min, 124 Es';

TR EBBEE RIFE= BEs'/ E0*100%, HEEMZE= Es'/ Es*100%s

1.13 Capacity Retention and Capacity RecoveriE (RiF 51 &

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CTa BIRIF5 M 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 1004.8 W and rest for 30 min, note the engtgy as E

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, ngte as E
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Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the enetgy as E
Discharge energy retention rate s#/EEo*; Discharge energy recovery rate #EEy*.

TOIRDRE 25°C £+ 2°CIRHET, XTEBMIRER (1.8) ¥R TES;

FEITE 25°C + 2°CHR A TE7F 28 X;

A 1004.8 WIBTHEREBE 2.5V, #E 30 min, ic/ Es';

1 1004.8 WIBIHZ 7B E 3.65 V, #E 30 min, 1279 Es;

LA 1004.8 WIBTHZEKEBZE 2.5V, #E 30 min, ic 4 E;

R REERIFER= Bs'/ Eo™*100%; MEBREEME = E'/ Ey*100%s,

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CTRIBBRIF5 M 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 1004.8 W and rest for 30 min, note the engtgy as E
Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the engtgy as E
Discharge energy retention rate g#HEo*; Discharge energy recovery rate s*HE=q*.

TOIRDRE 25°C £+ 2°CIRMT, XIEBMIRER (1.8) ¥R TRES;

BT 45°C £ 2°CH MG TR 7R, 7L 25°C2°CH M THEE 5 h;

I 1004.8 WIBTHZEREBE 2.5V, H#E 30 min, 124 Es';

X 1004.8 WIBIHZ ZEEBZE 3.65 V, #E 30 min, 1279 Er;

kL 1004.8 WIBTHZEREBE 2.5V, #E 30 min, i2 A Ed';

M EBREERIFER= B¢’/ Ev'™*100%; HEBREEME = Ey'/ Ev™*100%.

1.14 StoragefzfigERE

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 1004.8 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 1004.8 W and rest for 30 min;

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note the engrgy as E
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the enestjy as E
Charge energy recovery rate # Eo, discharge energy recovery rate w*EEq*.

TEMBDRE 25°C £+ 2°CIFRHET, B (1.8) ¥R TES;

LA 1004.8 WIBTHERTLEE 60 min, #EE 30 min;
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BEJHITE 25°C £ 2°CHR M TETFE 28 K, 1F 25°CE2°CH G THE 5 hy
4 1004.8 WIETHERREBE 2.5V, HEE 30 min;
1 1004.8 WIBTHEFEEBZE 3.65 V, #E 30 min, i2/J Es;
A 1004.8 WIBTHEKEZE 2.5V, #E 30 min, i2A Ew';
FEERREEME == B/ E;*100%, MEBREEME = Eiw'/ Eo*100%s

1.14.2  45°C Storage 45°CTZfi#

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 1004.8 W and rest for 30 min;

Store the cell for 28 days at the ambient temperature of 45°C + 2°C and rest fothe lambient temperature of
25°C £ 2°C;

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

Charge to 3.65 V at a constant power of 1004.8 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 the enestjy as E

Discharge energy recovery rate sm'£Eo*.

TEIFIRIRE 25°C + 2°CHUSKRM T, XTERMIRAR (1.8) #IMAKTES;

4 1004.8 WIBLHZE L EE 60 min, #&E 30 min;

BT 45°C2°CHR A TE7F 28 X, 7L 25°C2°CH M THEE 5h;

b 1004.8 WIBTHRKEE 2.5V, #E 30 min;

1A 1004.8 WIBTJZEFZEEBE 3.65 V, #EE 30 min;

I 1004.8 WIBTHZE KB E 2.5V, #E 30 min, 124 Eu';

BEBEEEME ZE= E11'/ Ev*100%.

1.15 25C Cycle life 23CTEHX Fdp

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

MIRATIRER 1.3 1HTREABESFNRE,

Pre-cycle initial capacity test: test the cell energy according to (1.10).
BIFFIER ENIE . WEMIRER 1.10M 75 5& 1T E NI,

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

B FERRE 25°C +2°C;

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

b. Charge the cell to 3.65ata constant power of 1004.8 W and rest for 30 minutes;
c. Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 minutes;

d. Repeat steps b~c 8000 cycles.
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a. SEHIRER (1.9) #IaHE;
b. LA 1004.8 WIELHEFZEBE 3.65V, #E 30 min,
c. LA 1004.8 WIBZHZERLEZE 2.5V, #E 30 min;
d. EE b~c{&f 8000,

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

Charge the cell to 3.65 & aconstant power of 0.5P, rest for 30 min; Discharge to 2aba\¢onstant power of 0.5P,
rest for 30 min; Charge the cell to 3.65aVa 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. @&st for 30 min; The capacity retention rate.= (628 Ahx 100%.

£ 25°C + 2°CHOIRIRBE TR ERENIL: L 1004.8 WIBINERZEHE 3.65V, HE 30 min; 1L 1004.8 W
fBINZEKEBE 25V, #E 30 min; LL1004.8 WIELIEFEEE 3.65 V, H#E 30 min, Ll 1004.8 WIEIRKBE
25V, iIERBHMEEN Cu', H#E 30 min, MEBAERRFFE =Cu'/ 628 Ah *100%

When the cell is at 80% SOH and 70% SOH, modify the charging and dischargingagoaging to the capacity
of the cell: 100%- 80% SOH, 1004.8 W; 80% 70% SOH; 803.84 W; 70%60% SOH, 703.34/.

FB7E 80% SOH 70% SOH FHRIREMAE, BIEFTMEBIIZR: 100%~ 80% SOH 1004.8 W 80% ~ 70%

SOH, 803.84 W, 70%~60% SOH 703.36 W

1.16 Swelling Force Tes¥ R 173138
Prepare ad install the clamp according to 1.3.2. before the test.
WX EIIRER 1.3. 21T RAEFNRE,

Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process
1RER (1.15.0 #H1T1EI, EREBERRBIETHBMRAFKOINBRETEFREE,
1.17 Safety Performancg &4 &E
1.17.1 Over-charge Test 78 iR 4%
Charge the cell according to.§} 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 628 A or for dndahen stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Enttag8)
TEIFIRIRE 25°C + 2°CRUSRM T, XYERMIRER (1.8) #MMAkRE, ABKER (1.3.0) WAEZEMIAXA,
I 628 AERRIETRFEEBE 5.475 VI FEEBATELNARI 1 h, F1E7EE, WM 1h (5% GBI/T 36276-2018 (B7]
fEREFATE RS FEE )

1.17.2 Over-discharge Test M B IRXLE

Charge the cell according to.§1 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 628 A omnior, 20d then stop discharging.
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Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Enestpg8)
DR 25°C + 2°CRUSRM T, XEMiRR (1.8) MuizE, ARKRRE (1.3.) NAERENARXE,
B 628 ARIESRIE AN ER 90 minSiFBBIEAEI O V BHE LK. M 1 h (5% GBI/T 36276-2018 (B /IfiEEE
2R FEM))

1.17.3 External Short-circuit Te$th 55 iR 15 16

Charge the cell according to.§] 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 extéyndlD 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)

TLIRDRE 25°C £2°CRYRM T, XWEBMIRER (1.9 #wRikszxs, AEKRE (1.3.) NAEZEENH*E,
RretiE. HAREIMERIER. 10 min, SMBLREBAER/F 5 mQ. M 1h, (B% GB/T 36276-2018 (EB/1fi#
REFRSERS FERIM))

1.17.4 Crush Tesff &30

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:

TOIRDRE 25°C £+ 2°CIZRMT, XWEBHMIRER (1.8) #MiBh7RE, RBOTHREHITIHR:

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 ldrgdf the semi-cylinder is
greater than the size of the cell being crushed (refers to the figure below);

¢) Crush speed5 £ 1) mm/s;

d) Crush degree: stop crushing when the voltage reaches 0V or the deformation reaches 308astirnleforce
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 En¢oggd®)

a) FEAM: EETFEMBRIRAEREE;

b) HYERFI: F1F 75 mmAVFEIHE, FEFENKE (L) AFREEBRBEENRT;

c) FIERE: 5+1mm/s

d) FFERRE: BEXE 0V HTEFEIXE 30%akHTE/7AE (13000 £ 780 N BHEIEHTE; R 10 min

e) M2 1 h, (B%F GB/T 36276-2018FE fEREAEE FHith)
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A 7S mm
D75 mm‘._H

| -
;-1‘

Fig. 6 Diagram of the Extrusion Device
6 FFEEEREE

1.17.5 Drop Test#k&i{10

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 obgartehiour. (Refer to GB/T
36276-2018 Lithium lon Battery for Electrical Energy Storage)

TLIRDRE 25°C £ 2°CIZRMT, XERMIZIR (1.9 #iak7aE, BEMEARERATM 1.5 mEELERH
BEZEKRHE L. MR 1h (8% GB/T 36276-2018 (FEIfEERER FHit))

1.17.6 Low Pressure Te§kSEifie

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 lpwessure 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 iEd&dEnergy
Storage)

TEIFIRIRE 25°C + 2°CHUSRM TR, XTERMIRER (1.8) #Miafk7E, ABKE (1.3.0) WAELTEMIAXA,
BHRNESERF, BETHIREHEEPSER 11.6 kPa JBEN 25°C + 2°C, #E6 h MK 1 h (B%F GBIT
36276-2018( BB /I fERE AR FEB )

1.17.7 Heating Test (130°C) MN#IXIE (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 (B.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 36278@18Idn Battery
for Electrical Energy Storage)

TEMBDRE 25°C £ 2°CHFRMHT, XWEBMIRER (1.8) MRk RE, ZAERKRE (1.3.) NAERENLRE,
R MM NRER, REMIZRE 5 °C/min NEFHRERBAZE 130°C +2°C, FHREFIEE 30 min/5ELEMA. W
"/1h (% GB/T 36276-2018 (FEIfEEEAEEFHBh))
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1.17.8 Thermal Runaway Te#i5kizTid e

(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) TEMERE 25°C £ 2°CAYRMT, XTEBMIRIR (1.8) #iAk7eE, AEIRE (1.3.) NAELTEMIKX
1=

(2) Use a flat or rod-shaped heating device, and its surface should be covered with ceramar, immiklting
layer. The heating power of the heating device should be in the range \of 6200 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 afgldetieati
should not be larger than the heated surface of the cell; Install a temperature monitor, and the peitctemperature
sensor is arranged on the far side of the principle heat conduction. That is, on the opposite side of the heating device. (
the picture below) The temperature data sampling interval should be shorter than 1 s, the accuracy shéd|dubd +
the diameter of the temperature sensor tip should be less than 1 mm.

(2) ERFERIEHFRMAREE, HEERANBEME, TRNLEE, MAEENINERERF600W ~
1200 W SEREMBRASMARENEE, MAEESHE MV EEEM, MARENRIABN AR FEME
FRWMAE; REEERNE, BIREEFRSHETEEMESH—MN, EIREZMAEENMEIT
E). REHUERRFERN/NTL s, HEREERNL2°C, BREFRBRENERNMNFL mm

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

(3) BRI Z G, HEXTEMICEMFTEL2 min

(4) Start the heating device and continue to heat the test object with its maximum powerhgvimeah tunaway
occurs or the temperature of the monitoring point reaches 300°C, stop heating and turn off the heating device.

(4) BoHIIFREE, HFUESKINEWBMPBAEFHITIREMA, SRERKENE BN EEXE300°C

B, {FlEf%, XAMREE,

(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) MAIIEFRMALR 1 h(N, MREEEAN. BIFRR, WAL,

a) ML 7 4 BB FERE ;

b) M URE AR EMARIFEE;

c) HWNSBLRARE dT/dt> 1°C/s.

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) HED) &c) RER, HEREAKE, (5% GB/T 36276-20180 /1 fifAe FHTE RS F B ith)
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I
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= B

©

- Heating unit
_.f- Heating unit(resistance wire)

[ ] Temperature monitor

Fig. 7 Diagram of thermal runaway test
7 RREBHR AR EE
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