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Term Definition RiFFEN

Product =f:
Refers to the MB30 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
FRAE BRI RBIEHMILZSHABIRAT (ATEH EVE) £789 MB30 S E7EE F itk

Customer &
Refers to the buyer in the product sales contract signed with EVE.
185 EVE REF-RHEERFHNERA,

Environment temperature #FI5EE:
The ambient temperature where the cell is located.
HtFT AR A B IRIBE,

Cell temperature EBR
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.
HEANBBREPONEEEBENEMNEMREEE, REFREMNVELRANEREE EVE MEFH
BB E.

Fresh cell Fififeaith:
Refers to the cell within 7 days from the customer's receipt date (for domestic transportation only)
EEFPWEARER 7 XLIRBEM (RENEH)

Power ThEE:
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 979.2 Wh and the charge/discharge power is 489.6 W, the
charge/discharge power is 0.5P; When the cell energy decays to 783.36 Wh and the charge/discharge power is
391.68 W, the charge/discharge ratio is 0.5P.
TS RMAR S RNEN BHVEERMENLLE, RFE P RF. BN, HEMEEN 979.2 Wh,
FERINEBIIED 489.6 W B, MIZEEBEBILEy 0.5P; HEEMAEERA) 783.36 Wh, ZEEEEUKAEIIE
79391.68 W By, MIZEERERIKEEIHZEN 0.5P,

State of charge I HEIRZ:
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 306 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.

AXHENERT, LR NHHE LR AR BN EMREREESRHEIENLILE, 85 A SOC

iv
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Tmo BltN: BB E) 306 Ah BRSNS 100% SOC, BEEA 0AhEY, SOC A 0%,

State of health fEERRE:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
306 Ah is 100% SOH, when the cell capacity decays to 244.8 Ah, it’s at 80% SOH.
B AESIRAENLLE, S5/ SOH RiR. fli0: BihAE 306 Ah A 100% SOH, BERF
244.8 Ah B}, SOH 73 80%o

Cycle {&If:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
The cycle includes short-term normal charging or a combination of regenerative charging and discharging processes.
In the charging process, sometimes there is only normal charging and no regenerative charging. The discharge can
be formed by combining some partial discharges.
BARMENFTRIRETR—RA—MER, BAEEENNEETEREBLETENRBEIENAS, &
REFEPENREERZEMEBERENER. KB UH—LBIBEHEE—RER M.

Open circuit voltage FFE&EBFE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
REENEAARNBEINGHNEMNERE, E5H 0CV RiFo

AC resistance 3ZPIFE:
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.
LIE AARGEN 1kHz BIERCR AR, MiXFRSRIMMMEE, B5R ACR Rin, MR ZMEHEHH
R 1.6 KFR,

DC resistance EPIFA:
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.
T4 THRONBEEECSHENNERENZLL, S5H DCR &, MW ENSRBRHRSE 1.6 F
Fri,

Module #4:
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.
EEFHEMEBHBRANES, NERFEMSTSEREBREMMEMRS pack 897E™dmo

Pulse current Bk H3:
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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.
UEREE WM RN ER, PERRRUE—AREM, RBUIE. AXETRS AL,
Compression force FE4817:

When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.

RAHRK, BMEARERNINREBR,

Swelling force BZHt/I:

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.

EEATETR, Ak EERESERFESEEMBEK, MR ENER.

Units of measurement.

MEBAA: RTE

Refer to following table

Table 1 Units of Measurement
£1MEBRA

No. Units Abbreviation Type of units

Fs B ) =Ryt
1 Volt R4 Voltage EB[EE{iI
2 Ampere &1H Current BBt
3 Ampere-Hour %1Z-/\B Ah Capacity BEEI
4 Watt-Hour E45F-/) VB Wh Energy HEEE (i
5 Ohm EXE Q Resistance EBFHS (i
6 Milliohm ZERRHE mQ Resistance FBFH&{i]
7 Degree Celsius B EKE °C Temperature 72 B8]
8 Millimeter XK mm Length 1< E 81
9 Second s Time B {E] S 111
10 Hertz #%%% Hz Frequency $AZR B (i
11 Newton 41 N Force 11 {i
12 Kilogram-Force F52 /1 kgf Force JJEA (i

vi
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1 Scope of Application iEMSEE

This document describes the specification of the MB30 lithium-ion cell manufactured by EVE Power Co., Ltd.
FEmASBERT EVE £/8 MB30 2 SEEF B,

2 Cell Specifications HEIE

2.1 Product Specifications F=gSniilg

Table 2 Product Specifications

|2 RS
Items Specifications Remarks
mE P &t
Nominal Capacity 306 Ah
AR 0.5P/0.5P, 25°C +2°C,25V~3.65V
Fresh cell
Nominal Energy 9799 Wi Fre¥eERth
IRHREER '
Nominal Voltage 32V /
IRFREEE ’
End-of-charge Voltage (Umax)
3.65V /
FEEBIREIBRE (Una)
End-of-discharge Voltage (Uin) 2.5V (T>0°C) /
BEBELEBE (Unin) 20V (T <0°C)
Standard Charging Power 0.5 259C £ 2°C
. . oC + 72°,
IREF IR
Max. Continuous Charging Power 0.5p 259C 4 2°C
- . O, :l: O,
BAREFTEINE
Standard Discharging Power 0.5 259C £ 2°C
. ] ot £ 79,
IRER B IIER
Max. Continuous Discharging Power 0.5 259C 4 2°C
= . (e :l: [
RARHENBINER
Initial Internal Resistance + AC, 1 kHz, Delivery SOC,
saram 018 m@ = 0.05mQ2 Fresh cell $REEAE3M, Hi% SOC
Weight 0 /
+
=8 5600 g+300 g
Dimensions Heightl With Terminal
. . . + 0.
(With =1 (1) 207.2 mm + 0.5 mm SRk
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insulation film) Height2 Without Terminal
. . =+ 0.
Rt BE2 (H2) 2046 mm = 0.5 mm TEEWE
(BERE) Length
173.7 mm 3 0.5 mm /
BE (L)
52
Thickness (300 kgf + 20 kgf compression force,
EBE (T) 71.7 mm £ 0.8 mm Delivery SOC)
T | (300 kgf £ 20 kef E48 1, HEE SOC) |
Center distance between
the poles 123.0 mm + 0.3 mm /
RAEFLE (D)
Charging Temperature
Operation SEHERE 0°C ~60°C /
Temperature
N=] Discharging Temperature
THRRE R -30°C ~ 60°C /
Amisz
! year 0°C ~35°C
Tersr;[;:ft?lre 15 Delivery SOC status
FIERE 1 month 55 SOC R
148 -20°C ~45°C
First Month
Self-discharee =)=] <3.5% /M Delivery SOC status, 25°C = 2°C
& storage
=)L After First Month <o HEE SOC KA, 25°C * 2°C {7
BAE <3.0%/M

2.2 Electrical Performance EE{$AE

Table 3 Electrical Performance Parameters

|/ 3 EMEESH
Items Specifications Testing Methods
1= kS MR 7%
Items | Discharging energy | Energy efficiency
& &) T
Rate Charge and Rate REREER REEME Appendix 1.11
Discharge Performance 0.5P B BB, > 93.5% ¥
N . 1 1 /E1293.5% ; .
CES I = L1
1P E2"> 95%*E,” E3"/Es > 87%
Items | Discharging energy | Energy efficiency
High/Low Temperature | Temp. HEges BEBME
Charge/Discharge Appendix 1.12
Performance 45°C E4"> 98%*Eq" E4'/E4>93% MR 1.12
BAGRRRE - - :
5°C Es™> 80%*E, Es/Es > 76%
Capacity Retention and Items Dlschargmg energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

_2-
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HERSSME REEfRIFX HEBREERE R MR 1.13
(100% SOC) = * .
25°C & 28 days Es¢ > 95%*Eo* E7"> 97%*Eo
45°C & 7 days Es*> 95%*Eo* Eo"> 97%*Eo”
Items Discharging energy recovery
Storage Temp. HEBREEIRE = Appendix 1.14
. ppendix 1.
TRt ——{25°C & 28days >08%*E," R 1.4
(50% SOC)
45°C & 28days > 97%*Eo"
Cycle Life 25°C Cycle . Appendix 1.15
wRES 25°CHBIR 10000 eyeles, 70% SOH Mg 1.15
Temperature rise refers
to the difference of the
_ 25°C. 0.5P cell surface temperature
Cell temperature rise discflarge’ <o before and after
B 25°C, 0.5P BkER S10°%C discharging
o B RIS RS
MREBREEE
Swelling Force 70% SOH < 50000 N Appendix 1.16
WK 60% SOH < 60000 N i 1.16

2.3 Charging Parameters 35EB#{

231

Charging Mode FEEIEE

Table 4 Charging Mode Parameters
x4 BERASH

Parameters Specifications Conditions
28 y L M
Standard charging power
— 0.5P 25°C +2°C
FREFE R IHE
Maximum continuous
charging power 0.5P 25°C+2°C
AT BB A LR =

Standard charging voltage

Single cell <3.65V

IREFEEBE BBt <365V
Standard charging mode Charge to 3.65 V with a constant power of 489.6 W
EFERBEN LA 489.6 W fBIHERFEHE 3.65V
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Standard charging N
temperature 25°C £ 2°C
EFRER
) No matter what charging mode the cell is in, once the
Absolute charging A
cell temperature exceeds the absolute charging
temperature (cell .
0°C ~ 60°C temperature range, stop charging.
e ) T T AR, SR —E B
. s ¥ n T mE—Bid
HIFTERE (BARE) ’ X P =
%475 RS, EMS LT,
No matter what charging mode the cell is in, once the
. cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8V .
charging.
43 FEEREBE =K38V

TieRAFEAMFEEEN, BitBE—-BlBde
XrEEEE, BELREE,

232  Other Charging Modes H{th7sBER

Table 5 Continuous Charging Modes (unit: P-Rate)
R S5 HEFTEEN (B4 P-Rate)

Cell temperature /°C 0 5 10 20 2 45 50 55 60
BStREE/°C 15 >
Max charging
POWEE 0% S~ 0180% 0.05 | 0.12 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0
BRAFRBIE (P)
2.4 Discharging Parameters S
2.4.1 Discharging Mode MEEIRT,
Table 6 Discharging Mode Parameter
=6 MEERSH -
Parameters P.roduc't Conditions
P specifications st
® = *
Standard discharging power
- 0.5P 25°C +£2°C
H R T :
Maximum continuous
discharging power 0.5P 25°C + 2°C
R AT R RHEThE
Standard discharge mode Discharge to 2.5 V with a constant power of 489.6 W
R EBE L 489.6 W BT RKEBE 25V
| Discharge cut-off voltage 25V Temperature T > 0°C
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gL BE BE T>0°C
Temperature T < 0°C
20V BE T<0°C
Standard discharging
temperature 25°C +2°C
EBEBRE
! ‘ 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 SA EH & SheE T

: ) T30 Bt R F R AR R, st — B B AR MRS

SWHBRRE (BHRE)
El, BMELERER,
No matter what kind of discharging mode the cell is on, once the
cell voltage is less than the absolute discharge voltage, stop

Absolute discharging voltage Min 1.8V discharging.

BRI FE F RNIBY | Eipeitb T AFEER, BitBE—BNFANHEaE,
BM{Z 1R,

2.4.2 Other Discharging Modes HAth B EBIET

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

Cell temperature /°C ‘
B3R FE/°C -30 _ 20 | -10 | -5 0 5 45 50 55 60
Mg%gg%a;g r(’;;ver 0% 3% | o 05 | 05| 05| 05|05 |05 |05 |05 0
2.5 Safety Performance ZEM8E
Table 8 Safety Performance Parameters
*® 8 RS
Items Specifications Test Methods
me HUAE Wit 75 7%
Over-charge No fire, No explosion Appendix 1.17.1
7R FRK. FEIF MiR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
TR FEK. TEIE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
prkic: FRK. TR MR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BE TN RIRIE MR 1.174




EVE g -EVE Power CO., LTD Confidential Proprietary-

Model Specification No. Version |
L] MB30 AR BIES PBRI-MB30-D06-01 bR A
Drop Test No fire, No explosion Appendix 1.17.5
BRTE FRK. TIRIF MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
RSE TiRR. TN NRIF MR 1.176
Heating No fire, No explosion Appendix 1.17.7
Ik TN, TIBIF M 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
AskE RN FIRIE MiSR-1.17:8

Notes #&iE:

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 ERARBSEENTEE. BRARRFELINREFEY, BEEFIRITRIE

3 Product End-life Management =S ip R 1L B8

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.

EMEABREARN, EFNEVYERNRRAZLENHEREMERBIRAEMNAENEE, NEREE
HMESEZMTERZREZFM EVE HEIMISHNNARE. Y466/ EMEIAREEE X4 Bt &7 e
150%NEB/NFIRFEEN 60%, MEILEHABM. FREMEK, §%FR EVE KiEr= RHEE DN R AL
BERNMABNF RRERIERERHLS | EREBEE—EXRE.

4 Application Conditions BZFA%{¥F

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

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

service life is provided.

ERNEBERNEBENSERS, mRiEE. EESRKRIPFS M, H@E EVE REEMERRGFANIITS
. RARA. BE. RAYBSHEXER, U EVE SZRFHITIRITHTE, FRUBMERNE, REST
B EERNENEE, ARREERR-RRERENSNESE, TASTENENALRERRRANE
¥IERY, EVE AREFmRERIERT.

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.

B ISR 7853 & RO K, BALFRE, Bt R ERE RITEMERBK. BEFR BFHK.
B iR S BAY R EVIRIF (B, £35. &), EVE RARBRERIERE.

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

the quality assurance.
RIEFRER S BhER—BMAATER, TN, EVE AEEREFRIRT.
4.4  The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

EMEEALKIRITRERER o MK 10 WRLBENRERERGIKMEG
Table 9 Safety Limit Voltage Parameters

® 9 RLREIBEESH
Items Categories Parameters Protective Actions
mE 1l 2% RIPEDE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FEERALE Yt AT 3.65 V BRI IE TR,
Charging Voltage Third BMS alarms
FEEE =4 37V BMS A4HRE
Second sy Reduce cell charging current or power
=% > BIEERTR R RRE
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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.
— 3.80V IR TR, SRAIE R L T/F, HUEBHLEER
24
%, EERARARBIREIZ,
Dischafei When the cell voltage reaches 2.5 V (0°C)or 2.0 V
ischarging o
End 25V (0°0) (£0°C), stop charging.
nds 0 N .
rra 20V 00— ST 2.5 V (5 0°C) BB 2.0 V(<0°C)
B AR IEFREE,
Discharei Third 20V (>0°C) BMS alarms
ischarging - o
Voltage =& 1.9V (20°C) BMS R&HRE
MEEBE 0
Second 19V (>0°C) Reduce cell discharging current or power
ot 1.8V (<0°C) e AFC Bt BB FR IR B E Th 3R
Caut off the current, force the cell to stop working and
First 1.85V (> 0°C) lock the BMS until the technician solves the problem.
—i5 175V (<0°c) | YIBRERIR, SEBIEFRMIEIL TIE, HYUERHEER
%, BEERAAR
Short circuit Short circuit is not ‘When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BMS G SRR R VAR HAEIEHEY, BRI

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BES 3N 24K specifications.
SRR BERAREHRARBRRTAAE
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 345.8 Ah nominal capacity.
FEBAELRE FTEEER/NTF 3458 Ah REEELRRFEY, RHAER/NTIHRNEEN
A 113%
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Table 10 Safety Limit Temperature Parameters
£ 10 REBEBESK _
Items Parameters Remarks
e B g
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C S —-—
| WERFEETE R SIS
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
RERERE MR BHEAREEBIRSRIERE, WERERN 0,
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
RIEIRIER MRBHEARERTREBRERE, WRBEMEN 0,
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
=R o] < = = ,.|.| y
RERLER MR EREAREEE RERSRE, RS Tz
KAMHF, BRERANAEETRERERE,
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.
RER2EE ISR eEHERRE B RERSRE, B s BT T
KAMIRT, RAPERRTY 1&?5&1&§é/m 0
Over heat protection Reference 2.3 & 2.4 Stop chargmg/dl'scpar.gmg. wh?n the temperature exceeds the
TSI B3] 24 % limitation in this specification
R SEE LI 2% YR AANEBAIERY, Z1TRKE

Notes &*:
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.
Mt T KL FERY, BAEIR N AV RIPEIERENIEME, X FE R FR R E B R I B[R, RRIRFEE,
B Lk BB NI RS W F B RIPBENSEIR SR B AR, EVE FREEARIRE.




EVE -EVE Power CO., LTD Confidential Proprietary-

Model MB30 Specification No. 30-D06.01 Version A
o] [ =] PBRI"MB ‘D =
Bs ARBRES R s

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.

BEMRIEAERET (0°CHUT) REREMAENRBRLBETHRE, TN EVE FABEMEMRERIESR
o BMERNERIGTERmBEELE, REhEHMIHRHASHNEMRERER, EVE FRIIBEFAR

£
4.5 Recommendations for Module Welding Parameters RZAIE1ESHEIN

Table11 Welding Parameters
& 11 BERBER

Items Specifications Remarks
Bif= LS {953
Laser Welding Depth 20 )
o <2
BSRER <20 mm
The maximum force on the poles in vertical
Max Pressure on Poles o . )
Weldin A S BAES 700 N direction with no deformation.
Paramstor AL R REASRAEESN, FREERH
Busbar
sSmyRisE Max Torque on Poles The maximum torls(i)(:;e(;n the poles with no
= 6 N'm .
= = -
2H REBERAIIE WA ESRA,
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
BREAZEARE MEEARERNRE, BRBRRETH

4.6 Cell Compression Force EBMESEH

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:

EETERRARARY, AT EEMEFNHTIEE, MEMEN— T EEEEARNESES, EENER, BiHlR
HeI g, BERK. BtEHEDMHFHOT:

-Compression area [E48EFR: 173.7 mm x 204.6 mm (L x H2)

-Compression speed [EZBIEE : 0.02 mm/s

-Compression direction [E4875[M: Y direction Y /5[H)

-Cell SOC B8 SOC: 15%~40%

-10-
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Y axis

L

X axis

Fig. 12 Diagram of MB30 cell directions
12 MB30 BBt 75 R EE

Table 13 Cell Compression Force Limit Parameters

&R 13 BMELENRHSEK

Items Compression Force
b= E4%7
Recommended compression force
3000 N ~ 7000 N
WEELE N
Instantaneous maximum compression force
< 10000 N

BB R A R8I

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.

A BESE DR 10000 N, BNFETRERMSZIIRE,

4.7 Cell Swelling Force FBEEAK 1

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:

EERATETR, BkAEERBESESHESHREMMEAK, MWAORKAFENERSN; Bt EEE Bt
BENTAMEM, Bitt BOL A EOL (60% SOH) WEKHSER 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 ~ 2.5mm expansion space
while grouping the cells.

FEPEIRTHRAR, M7 % 8RB HeIRIE, F~REERAIEPS=ERAKS, BSE 15 mm #WiE+0.0 mm
GAP (FIEETEEKME) MWIXFGETRAZE 0% B 14975 60000 N, BEFE~RIGITIRPREEL RE

“11-
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YRR RS, Ll)(EE.,uﬁJZfﬁfﬁ% 2.0 mm ~ 2.5 mm E’Jﬁﬁﬂﬁilﬁlo

4.8 Recommended Temperature Control 73 S IBEIN

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.
SHERMREHITRERSENR, BEERESHBEEREHZE. WABERAKPHRBENREHRNIFESHEN
&

Table 14 Cell Thermal Conductivity Parameters

& 14 BHSRARBESH

Thermal Conductivity W/(m: K)

SHREH W/(m-K)
Mean thermal conductivity
X/Z direction & Y direction /A {d
SHREBNE
9 ~ 11 W/m-K) 2 ~ 3 Wim-K)

Heat Capacity A& (kI/(kg-K))
Mean heat capacity

RAIYE
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%.

BiHITHRBE, SR1RER, UREBENBMERTHAEERK. AREEME, B SOC AN 30% ~ 40%
SOC, HWEMIFMERMER: 0°C ~25°C, BIRE<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.

B ANER, FERES (SOC, BERS) NFRIFE 15% ~ 40%, KEEE (STAML) BRbLEESELE
E57, NS 3 TARET-RIFERBRER ; BiRBIEEMEEREIRNET Y F, B FEERISHN R SRR,

-12-
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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;

EERSEPFRAFNZR. & ZRBIMIERERE, AEXEHIETRIDEE;, mRTATEREFN.
SHREBFEHEHR RS URRB;

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

=, ARAARERTAIANSRH#TLTE, BERINER, TEHI. 5E, S EiRF A
SNEIMEE, MRSRREREMYSEBE—E.

5 Safety Precautions &EPHE

» 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.

PREFBEBENKD, RETRN, NRETFRETRNIFRESD,
» 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.

Bibaihds, B, AEESIREBMEANARERNRE, FEMRENERD, BHNRGERRITSE
ERRBE 2R REFRPERDEMBH 43 %
» It’s necessary to set a reasonable charging time limit, otherwise, the cell may overheat, resulting in thermal runaway
or fire. BMS management failure of this kind shall be considered during module design.

RIx BRI R TR BB R IT S IR A, REBME KEMAESHRNITARK, #HMSERKRENKR, 7
RGBT RE RILEE BMS BIERRIE R,
» If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

EMAFIEEAIL 7R, JBRRNRERN BHEERRLORM, TRBREREHMRRREEER.
» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8 V, so as to avoid over-discharge.

T, EERMERCEAIER, ABHILERE, BHHEMFTSE, FBEMAGE 2.8V L.

» It is forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

BIESERTERARRERM, BUREESS|REEMTANTHEELR. FoRiE.

»  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.
FEEFREENERERLT, BHEETERET 65°C, MRBMBERT 65°C, BHMERRKRXFRM,
F1LEBMIETT,
»  Please use a special charger for lithium-ion batteries when charging.
TENFEAEEFELTATER,
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.
EERIREDR, MBRBATTMILEERBMERR, RIERAZTSE,
» 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.
Bt RS EEEEERMEHRER, SUNERERNBETESRASHEHAEARK.
» Itis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
BibRehsERE, mRX. NEEF—BERIE.
> It is forbidden to knock, throw, step on or bend the cell.
BibArEaiimis. EREAA TSRS,
»  Itis forbidden to directly weld the cell.
B ERIRRE,
» Itis forbidden to directly pierce the cell with nails or other sharp objects.
BRI FRACHSRE 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.
RO, EREZVMERD. RIBRE D PE, SUEMAZBETEERER, ~ESENAR,
» Tt 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.
RIEFRBENRMZN S ER, SUSRFEMRSFRIFEE, BRELER,
»  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.
EFNEEERSMEEEERGTEL, HFERARSHMREETSENNUE, LUBSREEMS EBEINMA
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.
P 3R FR B 35 B St B F BB T R RE I R IEMMY BB SRR S Al e ISR B E RSB R £ 3 R
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.

INRBMITE, BRBRBRIRHFEHRER L, MIUIARNKERZRMEE, MRBULLEME, BEE
HENREE. O, BFAGFREMI, MUMAREF KD, H5EXERT, SUENAKERTEGS. &
IE A SR B BB R ISR AL Et BB PR 2 4 o
» If the cell emits peculiar smell, heat, discoloration, deformation, or any abnormality during use, storage, or charging,
immediately remove the cell from the device or charger and stop using it.

MRBULHER, XA e, TRHER. LF. ZEIEFHAEARE, UEFEMMRESTE
BPBEHEA,
>  Itis prohibited to disassemble the product without the written consent of EVE.

KL EVE BERE, BIEFABIFRRE™ R

6 Disclaimer 3 FEEH

» 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.
MRBFRBREMHEAEFRERBHPOMEH#TER, EVE FERREFRRERIERERHIL
SIRMMEBESE—IIRXRE. BaiRiTA, WEVENEEERAERHN, EVEREER“RERS
R R ENF

» 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 REW A= RMEBERAINF, EFEITM EVE F~RA1, H5 EVE RATFIA® RBSHKS.
> 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.

FARBUPRNERR, WPRXOEFETHRE, UPXREENE,

-15-
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7 Risk Warning MEES

7.1 Warning Declaration Z/RmEBH

snEEREnE m,E&ﬁﬂﬁ#ﬁmﬁ%m%ﬁmmﬁﬁmpu_gwf

Aﬁﬁiﬁﬁfﬁﬂlﬁﬂlﬁ&?%ﬁ&f?%ﬁ&w 5 %:f;;.“ o

*ﬁﬁtiﬁ%ﬁ"ﬁﬁﬁ&%ﬁﬁﬁo : ”””W o #

7.2 Types of Hazards fgfaasHY
Customer must be aware of the following potential hazards in the use and operation of cells:
B AT RNERNIREIEREE UTRENZR:
a) There is a risk from electric shocks or electric arcs during operation.
FER I BEEHEBIMEEREL,

b) There is a risk from the electrolyte or other chemicals.
FERIBRRNHEM LR REEHNK,

¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

RBIERETIMERR, EMREIL. BIESRKE, BB EMNREAZRIFFER,
8 Others Hftt

8.1 Rights and Obligations of EVE EVE BIAFIFI X 53

» 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 RIS E R ETHH NPT ERITIRE, REM MNNSHNFERSHER;

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

EVE BEFIRHWNSHIAN. BETEMN™M;

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

with the standards promised by EVE;

-16 -
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EVE B XSHEFRiRARNMRS, IRSITER EVE FIREIIRERS

» 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.

EgFW%%F&Wﬁﬁ&ﬁ?ﬁﬁ¢ﬁﬂﬁﬂﬁﬁﬁw,Emﬁﬁ&ﬁmﬁﬁﬁﬁﬁm%o
8.2 Rights and Obligations of Customer % BINFIFIN

» 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 R RSIRER EVE IR A B R#ITER, MIBHIT EVE FRIR MR AR BRI R sBtpsehel. X2
PRI B2 tit R BR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

FEFEXSRIEEVE FRNRS, RRIMEMABAA. BKEER.
» 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.

BEFEXSEX EVE W@ AT, QAEFANERIERR-RIEROGENEE, AEF-RRERER
A0EE, FRASTENBUAAERRARANENESIEN, EVE FREBFRRERIRT.
»  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.

BEFEXSEEVE FREFREN, EoENERTEMN EVE AREE, THRSEERER.
» 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).

BREFREIEEETR, BERRLTURE. EXIBEBHBFGZIMEBRTRSBBEER M
BERERE) FIFENREHER, ARES EVELX, NEEFRIBENNEE.
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

EREHEBPRRERNEE, REWRSHEHRE.

8.3 Confidentiality agreement $RZ3HHNY

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

-17 -
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according to relevant laws.
BEPMNEENESERE, K& EVE A, FMEAE=ASEMEPNIARNSE, BN, BREEXAEE

Raff

9 Contact Information BB SR,

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

EXR Mt SBACBRINHEFARAXSHX- RIIKAEKE 68 S, MILZEhHERAT
BXREEIE: 86-0724-6079688

PHLE: http://www.evepower.com
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Appendix 1: Cell Drawing of MB30 [fi5 1: MB30 EithE4E
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Fig. 15 Diagram of cell size and appearance
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Appendix 2: Test Conditions and Methods MiF 2. iXI8EMHRFE

1.1 Environmental Conditions F1E%kHE

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.

BREAMES, HENEREN 25°C £2°C, HEXEE 10% ~ 90%, K=[EFIJI 86 kPa ~ 106 kPa FIFIE
#HiT. AMBBFHRRINER, B8 25°C+2°C,

1.2 Measuring Instraments EIEH

The accuracy of measuring instruments shall meet the following requirements:

HERBENFETIEKR:

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

B. Current measuring device BB MERE: +0.05 % FS;

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

D. Dimension measuring device R~ UE3E: +0.01 mm;

E. Weight measuring device EEMEEE: +0.1g

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).

g Mg ED, HFCRBE. BAR. MREENSWEE, BEERESBRNAREERENAE (K
mE) sl

1.3 Test Clamp Preparation and Installation MIAXREFNRE

1.3.1 Ordinary Steel Clamp E@WKE

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:

BEABMRRANKIE (BEE: 12mm) BE, RRREBSEBRMAE, KiRZERM 61 M8 BI2EE,
RIRE T EREELER, XRETRINTEFFT:

-20-
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 XETREE 2 Btk ALLERE

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.

KBaEERE (MR: PET, BE 0.1 mm) MITRKSME (MB: PC, BE 0.3 mm) BB (15% ~ 40% SOC)
BEFE, BT RADE, £ 6 1 M8 IRIREFE MR ARIEBNZREANBINESIN 300 kef + 20 kef, THRA
FHRUEFFIREMNEE (£, . T), EEERFLFNFET 03 mmo

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BitAEREE 4 BHRATREE

1.3.2  Swelling Force Clamp Rk 1A

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.

BEEAEE (FMR: PET, EE 0.1 mm) MINESMS (#5: PC, BE 0.3 mm) B (15% ~ 40% SOC)
BEFE, ETEKAIRATR, ATHEKIXAMERE, FEBRERREESIN 300 kef + 20 kef, ERIR
B, BRATHRVEFXIEEUNEE (£, . T), EEEZRBREMNTET 0.3 mm.
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Fig. 5 Diagram of cell with swelling force clamp

5 EtHEEMORATER
1.4 Dimensions R~J

Test instrument: Automatic wrapping machine;

HILeE: SEhEEN;

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.

HIEGE: EREMNEBENVLEMKE. BEMNSE, M0 300 kef + 20 kgf KHETT.

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.

HMEERE SOC HMARFIEN, FEEEMNEEMEAFMIEM, WtEEEHERBHNERE,

1.5 Weight B8

Test instrument: Electronic scale;
Hie&E: BFH;
Test method: measure the weight of the cell with the electronic scale.
% ERRFHNERMNES,
1.6 Internal Resistance PR

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

a. ZMAMA (ACR): EEEBRFMT, HIE SOC BitRA 1 kHz KRB A#ITII,

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

(adjust the SOC to 50%). Then rest for 1 h, and record the voltage V at the end of the period. Discharge the cell with a

.20
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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/ 306.0 (m€).
b. ERAME (DCR): B 0.5C NERIEREEE 3.65 VG, HIEEFZBEFEBM 0.05C #HiE,
HE 30 min, FASELL0.5C 1B 60 min (A% SOC J9 50%) , #AE 1 h, iIERWERMEBE V,, A ICIE
TER 10 s, IERMEBFRHALE V2, HHE DCR, DCR= (V:- V2) x 1000 / 306 (mQ)o

VR0 Specification No. RSO0
B = PBRI- -D06-
S BwS

1.7 Pretreatment FRZMIE

Before the formal test, pretreat the cell to ensure it is activated and stable. The steps are as follows:
ENMRFFIART, BMRERHITIRLIEER, LRREEN R EL TRENRENRS. AP ROT!
a. Charge the cell according to the standard charging mode;

a. BEMERIMETRRATE,

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

b. ERIRERATE R BRIV R

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

c. EE a-b FEE 5 K;

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.

MRBHEEAANHNBRETUTETIRFEEN 3%, WA EMFEM T HLE, tEaLidit,

1.8 Charge Calibration ¥J&{LFEER

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

Discharge at a constant power of 489.6 W to 2.5V, and rest for 30 min;
Charge at a constant power of 489.6 W to 3.65 V, and rest for 30 min.
TEIRIREE 25°C £+ 2°CIOEHT, HE Sh;

SERtLL 489.6 W IBTHERMEBE 2.5V, H#E 30 min;

XHERGHLL 489.6 W IBINERFEEE 3.65V, #HE 30 min,

1.9 Discharge Calibration ¥J38{CHEE

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

Charge at a constant power of 489.6 W to 3.65 V, and rest for 30 min;
Discharge at a constant power of 489.6 W to 2.5 V, and rest for 30 min.
TEIRIBE 25°C £+ 2°CIKHT, #E Sh;

RS EthLL 489.6 W fBINERFEEBE 3.65V, H#E 30 min;

X ERGthLL 489.6 W IBTHERKAEE 2.5V, H#E 30 min,
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1.10  Capacity and Energy Calibration #J¥3{L7IRFEEEER

A ‘

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 489.6 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 489.6 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*.

BEREREIFRRE 25°C +2°C, BRI (1.9) #HITMIELHE. LL489.6 WABIHERZEE 3.65V,
HE 30 min; LA 489.6 WIBINERBE 25V, HE 30 mine BE 5K, iCR/E 3 RFTLEBTINENE, 53
RBBREETINEN B , &3 RBBEEFIIEN Co'

1.11 Rate Discharge Performance {SZ3EBFB148E

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 489.6 W and rest for 30 min, note as Ei;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note as E*;
Charge the cell to 3.65 V at a constant power of 979.2 W and rest for 30 min, note as Ez;
Charge the cell to 3.65 V at a constant power of 489.6 W and rest for 30 min;

Discharge to 2.5 V at a constant power of 979.2 W and rest for 30 min, note as E»*;
Discharge the cell to 2.5 V at a constant power of 489.6 W and rest for 30 min;

Charge the cell to 3.65 V at a constant power of 979.2 W and rest for 30 min, note as Es;
Discharge to 2.5 V at a constant power of 979.2 W and rest for 30 min, note as E3*;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min;

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

0.5P energy efficiency = E;*/ Ey;

1P energy efficiency = E3*/ Es.

TEMBURRE 25°C £ 2°CHIRMG T, XYBitiRiR (1.9) PR LRE.

I 489.6 W IBINEEF B E 3.65 V, HE 30 min, i8A Ei;

1L 489.6 W BT RMEBE 2.5V, HE 30 min, i85 E*;

LA 9792 W IBTHEFTEE 3.65V, H#HE 30 min, 1279 Es;

B 489.6 W fBINEFERZE 3.65V, HE 30 min;

49792 W BIHEKEBE 2.5V, H#E 30 min, iEH Ex*;

L 489.6 W fBINEREBE 2.5V, H#E 30 min;

£ 979.2 W BIh=FEEZE 3.65V, H#E 30 min, iEX Es;

49792 W IBTHEMEE 2.5V, #E 30 min, iEH Es*;

LA 489.6 W fEIHERKBE 2.5V, HE 30 min;

1P JRHB BEERIF = E," E1™*100%;
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0.5P BEEWE=E,*/ E;*100%);
1P BEERE= Es*/ Ez*100% ;0

1.12 High/Low Temperature Discharge Performance =/AE:RBEB4EE

1.12.1 45°C Charge/discharge Performance 45°CFEHUEE 14 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 489.6 W and then rest for 30 min, note the energy as E4;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as Eq*;
Discharge energy retention rate = E4+*/ Eo*, energy efficiency = E4*/ Ea.

EREIRE 25°C + 2°CHUKHT, WEBMIRIR (1.9) MAKRS;

£ 45°C £ 2°CHHTHE 5h;

LA 489.6 W {BThEZEBE 3.65V, #E 30 min, 1BH Ed;

L 480.6 W BT EKEBE 2.5V, H#E 30 min, i2H E;

BB RER RIF®=E,"/ Eo"*100%, BEE3 %= E,"/E4*100%,

1.12.2  5°C Charge-discharge Performance S5°CFEREE 14 RE

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 489.6 W and then rest for 30 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

EIRIRE 25°C + 2°CHOKMHT, SRR (1.9) TIAMLIRE;

TE 5°C £ 2°CHR MG THE 5h;

LA 489.6 W {BZhEFEBE 3.65V, HE 30 min, 2N Es;

X 489.6 W IETHERREBE 2.5V, H#E 30 min, iITH Es";

B BE R RIFE=Es"/ Eo™*100%, BEER(ZE=Es"/ Es*100%o

1.13  Capacity Retention and Capacity Recovery fEEBRIFSRE

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CIHERIFSRE

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 489.6 W and rest for 30 min, note the energy as E¢*;

Charge to 3.65 V at a constant power of 489.6 W and rest for 30 min, note as Eg;
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Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as E7*;

Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = E;*/ Ep*.
EFRRE 25°C + 2°CRUKRHT, WEBMIRER (1.8) ¥ItatkzEes;

BTE 25°C + 2°CHR M THiE#E 28 X;

L 489.6 W IBTHERMEBE 2.5V, #E 30 min, i24 Es';

1A 489.6 W 1BIHEIREE 3.65V, HE 30 min, i2J9 Eg;

L 489.6 W IBTHEIMEBE 2.5V, #{E 30 min, i25 E*;

BB RER {RIFH= B¢/ Eo'*100%; HREBEEEME = E;"/ E¢™*100%,

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CRIEEfRIFS T 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 489.6 W and rest for 30 min, note the energy as Es*;
Charge to 3.65 V at a constant power of 489.6 W and rest for 30 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as Eg*;
Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eo*/ Ep*.
EWIRIRE 25°C + 2°CBISRHT, XWERMRER (1.8) MiAksEE;

BMTE 45°C 2 2°CRETHEFE TR, 7 25°C2°CHRHUTHE 5h;

EA 489.6 W IBETEMEBE 2.5V, HE 30 min, 279 Es’;

1A 489.6 W 1BTLEEFEEE 3.65 V, HE 30 min, B7 Er;

LA 489.6 W IETHEIREEE 2.5V, #E 30 min, iEH4 Es*;

T EB BB RIFE= Es"/ Eo™*100%; HEBAEEMRE H= Eo"/ Eo"*100%0

1.14 Storage 7FfiftERE

1.14.1 25°C Storage 25°CTEfi#

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

Discharge for 60 min at a constant power of 489.6 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 489.6 W and rest for 30 min;

Charge to 3.65 V at a constant power of 489.6 W and rest for 30 min, note the energy as Eg;
Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as Ejo*;
Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.

EFRREE 25°C + 2°CRUSRHT, XERR (1.8) YIAKRE;

LA 489.6 W {ELIZRE 60 min, $#AE 30 min;
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BBTE 25°C £ 2°CHRMTHETF 28 K, 7 25°Cx2°CH A THIE 5h;
1L 489.6 W IETHEKEE 2.5V, HE 30 min;

L 489.6 W {BIHEEFEZE 3.65V, #&E 30 min, i2A Es;

L 489.6 W {BTHZIKEBZE 2.5V, #E 30 min, IBX Eio';
FEEBREE S F= Es/ Eo*100%, MEEEEEREX= Ei0"/ Eo**100%.

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 489.6 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 489.6 W and rest for 30 min;

Charge to 3.65 V at a constant power of 489.6 W and rest for 30 min;

Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 min, note the energy as E1o*;

Discharge energy recovery rate = Ejo*/ Eo*.

EFRRE 25°C + 2°CHORGT, SRR (1.8) #IIBLRE;

L1 489.6 W EZHEEME 60 min, HAE 30 min;

EBATE 45°CH2°CR M THETE 28 K, T 25°C£2°CE A4 THIE 5h;

LA 489.6 W IBIHERMEBE 2.5V, $#AE 30 min;

LA 489.6 W fBINERFSBE 3.65V, #AE 30 min;

I 489.6 W {BINEKEE 2.5V, #E 30 min, €5 En’;

TREBBEB R E = E1"/ Eo*100%

1.15 25°C Cycle life 25°CiEH HFdp

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

MiRIRER 1.3.1 #TRREENRE,

Pre-cycle initial capacity test: test the cell energy according to (1.10).
EFFIBRAENE: WEMIERR 1.10 NFEHITEEN,

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

B HIRIRE 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 489.6 W and rest for 30 minutes;
c. Discharge to 2.5 V at a constant power of 489.6 W and rest for 30 minutes;

d. Repeat steps b~c 10000 cycles.
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a. XTEBHMIRER (1.9) ¥IIALHEE;

b. L1489.6 W BIIRZHRE 3.65V, H{E 30 min;

c. LL489.6 WIBINFKHEE 2.5V, HHE 30 min;

d. EE b~c &I 10000 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 Cui". rest for 30 min; The capacity retention rate = Ci1* / 306Ah x 100%.

7E 25°C £ 2°CHUIFM R E TRIFEBEMIN: L 489.6 W IBINEFEBZE 3.65V, HE 30 min; LL489.6 W iE
THEEMEBE 2.5V, #E 30 min; LA 489.6 W 1BLHIEEE 3.65 V, #E 30 min; 1L 489.6 W {ELHRKBE 25V,
ERBHEEN Cy', BE 30 min; BMEFERIFE = Ci'/306Ah *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, 489.6 W; 80% ~ 70% SOH; 391.68 W; 70% ~ 60% SOH, 342.72 W.

FEtW7E 80% SOH. 70% SOH, TRIRIRBMA R, EIEFMBINE: 100% ~ 80% SOH, 489.6 W; 80% ~ 70%
SOH, 391.68 W; 70% ~ 60% SOH, 342.72 W;

1.16 Swelling Force Test FERK 77035

Prepare and install the clamp according to 1.3.2. before the test.
MiAeiRER 132 #ITRAEENRE.
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.
®IR (115.1) #TEF, EREETHEIEPNEMEAFKHITRBRERFE,
1.17 Safety Performance &2148E

1.17.1  Over-charge Test T HBi1E

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 306 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)

TEMRIRE 25°C £ 2°CRYSRMT, MWEMIRER (1.8) ¥1%AkI e, RABKRE (13.1) NAERENIRA,
X 306 A EBRIERFERE 5475 V HFEEBEHELAE) 1 h, F1EFEE, W 1 h, (B GB/T 362762018 (EBA
fiERE SRR FEaithY)

1.17.2  Over-discharge Test T Bitle

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 306 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)

TEFIRIREE 25°C + 2°CHIRM T, SRR (1.8) #AkzEE, ABRKR (13.1) HNAERENARR.
1A 306 A BYERFEAS AR ER 90 min FEBERE) 0 V RS LEIER, YIEE 1ho (B GB/T 36276-2018 (HB/IfiERERD
HEE M)

1.17.3 External Short-circuit Test SMERKRIHLE

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 Ion
Battery for Electrical Energy Storage)

TEFIBIRRE 25°C £2°CIRM T, XTEMIRER (1.8) MALFER, ABRKRR (1.3.1) NAERENARLR,
BRAIE. iREIMEBIEEE 10 min, SMEBLEREERMBERLNT S mQo WAE 1ho (8% GB/T 36276-2018 (HB7fiE
BEFBRE FREit))

1.17.4 Crush Test $FERLE

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:

TERRE 25°C £ 2°CHISKHT, SEBMIRIR (1.8) #AKTE, BRIMTHRAHTIALE:

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) BFEAR: EETRMRIRS REE;

b) FERER: #2875 mm ¥ ERE, FEEENKE (L) ATFREERBREHRT,;

c) FFERE: 5+1 mm/s;

d) FrER2E: BEAD 0V RBHERF 30%HETESXE (13000 +780) N BMELESTE; R 10 min,

e) MEE 1h, (8% GB/T 362762018 BHfEREMEEFEt)
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Fig. 6 Diagram of the Extrusion Device

6 FIERETEE

1.17.5 Drop Test Z3Zikie

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)

EREERE 25°C £ 2°CHRET, MR (1.8) MAKTE, FRIEAREATM L5 m BELEH
BOEEKEME L, ME1h, (8% GB/T36276-2018 (HBHERERAERFEM))

1.17.6 Low Pressure Test {ESEIRLE

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 Jon Battery for Electrical Energy
Storage)

TEVIRIRE 25°C + 2°CHK M T, EBMIRE (1.8) MRz, ABRE (13.1) NAEREURARXR.
BAHRNESER®, BERBEEPSER 11.6 kPa, BEN 25°C + 2°C, HE6 h, ME 1 ho (3% GB/T
36276-2018 (EE/IfEREFATERS FHEit))

1.17.7 Heating Test (130°C) M#FIRIE (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)

TEFIRIREE 25°C £ 2°CHISMF T, STERIMIRIR (1.8) MAkFER, ARRKR (13.1) NAERENARE,
B MNRER, BEMAKRR S °C/min BEERERAE 130°C £2°C, FHRIFULEE 30 min FELMA. W
R 1h, (8% GB/T36276-2018 (FBIIEEERERFHHM))
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1.17.8 Thermal Runaway Test #5ITid i

(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) TEIFIRIRE 25°C + 2°CRIKHT, WEMIRIE (1.8) MidkzE, ABKRE (1.3.1) WAEREMNLK
=

(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) ERATERIEBFERNALE, AEARANESHE, ERALEE, MARENIIEER00 W ~
1200 Wo SERFRMBAHSIARENRE, MARESEMVEREM, MARBHRIMBNRAATEHE
HRGIRINAE; REBELNR, BENRERECRSFETEEAMESHN—M, BRREMARENNMENT
B). RESGENRFERENTL s, HAHEERN:2°C, BEERBRBNERN/NF1 mm,

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

() BHRTZE, HETEBMICHETRFEEL2 mino

(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 tum off the heating device.

(4) BEINAEE, HURBATHEWEMBEHTIENR, YREAKREHE BN FBEERB00°C

B, RLEfhE, XRAMPARE,

(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) MPFTIEFRIMALR 1 h A, MRRERA. BIFRKR, WidwLitk,

a) MM RF=EBER;

b) SRR B BB RIFIRE

¢) SMREBFRE dT/dr > 1°C/s,

When a) & ¢) 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)

Ya) &c) ®ED) &) REM, AERERKIE, (8% GB/T36276-2018 BAEEREEFHEH)
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Fig. 7 Diagram of thermal runaway test

7 REEREINATERE

ATLAS GR DUP 55,

AL. .IE.C‘L,éJ

~02-001 WA Dsz;:r“--'

?

|a )'\" 5_

-32-






