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Term Definition RIBENX

Product 7= f:
Refers to the MB56 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
NG BRN=REEHIZEHBERLAT (UTE EVE) £7=8 MB56 AR/ SEREE FBM,

Customer & :
Refers to the buyer in the product sales contract signed with EVE.
{5 EVE EEFmHEERPNER.

Environment temperature 158
The ambient temperature where the cell is located.
EB A AL BY A B IR R R

Cell temperature EEjthiREE:
The temperature measured by temperature sensor installed at the center of cell surface. The selection of temperature
sensor and measuring line shall be jointly agreed by EVE and the customer.
HEABMKRARONEEEZRBNENEMREVEE, BEEFRIMNNBLRIEER EVE IZFRH
il

Fresh cell Frffeaith:
Refers to the cell within 7 days from the customer’s receipt date (for domestic transportation only)
ERXFWIRABRER 7 RUANBM ((NREWIEH) -

Power If:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1004.8 Wh and the charge/discharge power is 1004.8 W, the
charge/discharge power is 0.5P; When the cell energy decays to 1607.68 Wh and the charge/discharge power is
803.47 W, the charge/discharge ratio is 0.5P.
FIMBNESBHURAALRANENEMHNEEENLER, BFE PR, G0, ZHEMEEE 2009.6 Wh,
FEERAEBINZEN 1004.8 W B, NFEEBINMEINZERF 0.5P; HEMAEE M 1607.68 Wh, FREEINET)
279 803.84 W BY, MIFEEEEXMERTIZR Y 0.5P,

State of charge I FBIRZ:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation is expressed by SOC. For example, if the capacity at 628 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
EXAHNERT, ULE/NEE LR NN BRI ENENEERSERMBENLLE, 485 SOC
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RN . BRBEN 628 Ah BRI 100% SOC, EBEJI 0Ah BT, SOC K 0%

State of health f#EHIRZA:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
628 Ah is 100% SOH, when the cell capacity decays to 1004.8 Ah, it’s at 80% SOH.
BMLREESTAEMLE, B85 SOH KRR, fId: BEE 628 AhJy 100% SOH, BEZREN
1004.8 Ah B, SOH 73 80%-

Cycle fi&¥f:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
The cycle includes short-term normal charging or a combination of regenerative charging and discharging processes.
In the charging process, sometimes there is only normal charging and no regenerative charging. The discharge can
be formed by combining some partial discharges.
BN ENTBIRERR—RA—NMER. BREEENNEERENERETBMREIENAS, &
FHEIEFERNREEEZEMAEBETENE K. MBI UR—LEHRIMELASTEER M.

Open circuit voltage FFE&EEE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
BREERNEAAHMBRITNSHEMNEE, 4858 OCV Ko

AC resistance 3Z7tPIPH:
Apply 1kHz sine wave current between the positive and negative poles of the cell, and the internal resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described in appendix 1.6 of this
specification.
LEMIEAREN 1kHz NIEZKR R, NIXPRSEINAMRE, B85 A ACR &RT, MIAG EMATE FHH
R 1.6 KR,

DC resistance E7APFA:
The ratio of the voltage changes to the corresponding current change under working conditions, and the
abbreviation is DCR. The test method is as described in appendix 1.6 of this specification.
TEFHTRMNBEZHVSHENNBERENZL, B85 A DCR £, MiAA EZMNAIMERHIRE 1.6 &
ik,

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

Pulse current Bk e :
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The currents that appear periodically are called pulse currents. The pulse currents appear either in the same
direction or in alternating positive and negative directions.
LEAES LM ERMAAERN, BAERINEUR—AREI, HEUE. ARBTEA LM,
Compression force [E4877:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RAARERY, BMAIAZEREINREUR,
Swelling force BEH/T:
The force on the clamp due to cell expansion during use, which may caused by inherent characteristic changes, such
as the rebound of electrode thickness.

EERAERER, AkAEERESFERFESEHEMERK, MYLAREEFENIER,

Units of measurement: Refer to following table

MEANR: WTFR
Table 1 Units of Measurement

&1 NESM

No. Units Abbreviation Type of units

Fs B EE ==NjyE3it)
1 Volt R4 \Y; Voltage FBEE 1
2 Ampere &2 A Current BB {iL
3 Ampere-Hour &1EZ-/\By Ah Capacity RE 811
4 Watt-Hour F4F-/) VBt Wh Energy BEE2 8
5 Ohm RR3 Q Resistance F8FEEfiL
6 Milliohm 2RI mQ Resistance F8FHEE{iL
7 Degree Celsius REKE °C Temperature SRE S I
8 Millimeter 2K mm Length KE BRI
9 Second #b s Time BYfj&] 41
10 Hertz #Z% Hz Frequency S g 1{i
1 Newton 15 N Force /781

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

vi
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1 Scope of Application &F3EE

This document describes the specification of the MB56 lithium-ion cell manufactured by EVE Power Co., Ltd.
A= EmAMASBIERT EVE £ MB56 B SRR FEB M,

2 Cell Specifications E8th3HE

2.1 Product Specifications = TRiHE

Table 2 Product Specifications

&2 A

Items Specifications Remarks
S| A &
Nominal Capacity
HRAE 628 Ah 0.5P/0.5P, 25°C +2°C, 2.5 V ~3.65 V
Fresh cell
Nominal Energy i G B
—tronpem 2009.6 Wh AR
MRIREES
Nominal Voltage /
FRARERIE 32V
End-of-charge Voltage (Umax)
3.65V /
FREREIEE (Una)
End-of-discharge Voltage (Umin) 25V (T>0°C) }
MEBELLEEBE (Umin) 2.0V (T <0°C)
Standard Charging Power 0.5 5 Soc
— s , °C 4 2°
IR TR ¢
Max. Continuous Charging Power 0.5 5 Soc
= %7 . N :t °
BARERBYE C
Standard Discharging Power 0.5 5 Soc
—pa , °C 4 2°
FRATR T C
Max. Continuous Discharging Power 0.5 5 Soc
= . - . O, :l: O,
BABEHEE C
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
LA 010mQ = 0.05me Fresh cell #7&%M3t, 415 SOC
Weight )
+
58 11500 g 300 g
Dimensions He|ght1 With Terminal
; - . +0.
(With BE 1 (HL) 207.2 mm 0.5 mm EULE:
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insulation film) Height2 2051 0 Without Terminal
- . +0.
R BE2 (H) >t mmE05mm TaakE
(/E\Hq_'ﬁhﬂ%) Length
B (L) 352.3 mm *0.5 mm /
D=
Thickness (300 kgf 20 kgf compression force,
EE (T) 71.7 mm 0.5 mm Delivery SOC)
T (300 kgf +£20 kgf [E4E 1, 38 SOC)
Center distance between
the poles 180.0 mm =+0.3 mm /
HKiEHLE (D)
Charging Temperature 3 .
Operation 75 EE R 0°C ~ 60°C /
Temperature
8 Er Discharging Temperature
TARRE R -30°C ~ 60°C /
1 year 0°C ~ 35°C
TerSntggiggj " 14 Delivery SOC status
R 1 month 3 SOC RS
14 B -20°C ~ 45°C
First Month
Self-discharge =5 S35%/M Delivery SOC status, 25<C +2C
) storage
skl After First Month <30% /M 1% SOC K7, 25T + 2T i##7
E=l= ST

2.2 Electrical Performance EBIfEE

Table 3 Electrical Performance Parameters

& 3 BMLESH
Items Specifications Testing Methods
= A MR 7575
Items | Discharging energy | Energy efficiency
=2 =" EA=—N 5>
_Rate Charge and Rate MEBEEE REE R Appendix 1.11
Discharge Performance N N
. " 0.5P E: E1/E1>94% M5 1.11
BRI EIEEE
1P E>"> 95%*E;" Es"/Es > 90%
Items | Discharging energy | Energy efficiency
High/Low Temperature | Temp, LS BEERE
Charge/Discharge Appendix 1.12
Performance 45°C Es"> 98%*Eo" E4"/E4 > 95% M 1.12
BEHER ISR A - - -
5°C Es™ > 80%*Eo Es’/Es > 80%
Capacity Retention and Items Dlschargmg energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

-2-




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

Model MEBSG Specification No. SBRI-MBS6.D06.01 \ersion A
Bs MEPRS ) e hi s
FRERESME REERIFE HEEEME MR 1.13
(100% SOC) . . .
25°C & 28 days Ee > 95%*Eo* E7">97%*Eo
45°C & 7 days Es"> 95%*Eo* Eo" > 97%*Eo”
Items Discharging energy recovery
Storage Temp. HEEREMER Appendix 1.14
i B ppendix 1.
TATEAE 25°C & 28days > 98%%*Eq" R 1.14
(50% SOC)
45°C & 28days > 97%*Eo”
Cycle Life 25°C Cycle . Appendix 1.15
BRSS 25°CHBIR 8000 cycles, 70% SOH S 1.15
Temperature rise refers
to the difference of the
) 25°C. 0.5P, cell surface temperature
Cell temperature rise discharge <10°C befgre and-aﬁer
B SR 25°C, 0.5P BES = discharging
o pobag s il G} =i
MREREEE
Swelling Force 70% SOH <45000N Appendix 1.16
BT 60% SOH < 55000 N ISR 1.16
2.3 Charging Parameters 3tEE&%K
2.3.1 Charging Mode FEEBIE=
Table 4 Charging Mode Parameters
x4 mEEREASH
Parameters Specifications Conditions
o5 & i
Standard charging power
- 0.5P 25°C %2°
SR ¢
Maximum continuous
charging power 0.5P 259C 42°C
BATEBATE
Standard charging voltage Single cell <3.65V
TR EE B <3.65V
Standard charging mode Charge to 3.65 V with a constant power of 1004.8 W
FEFEEETR X 1004.8 W {BIEFREBZE 3.65V
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Standard charging
temperature 25°C +2°C
RS IRE
Absol harai No matter what charging mode the cell is in, once the
¢ S0 utetc arglr:lg cell temperature exceeds the absolute charging
emperature (ce 0°C ~ 60°C temperature range, stop charging.
temperature) TiCBM T A EE, BtEE—BEds
N Lo P A=Y R s MmE—EH il 4
SRR (FBHRE) OIS, A
X7 ERESEE, BMELEFEE,
No matter what charging mode the cell is in, once the
. cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8 V charging
LB REBEBE RA 38V

TS FEFEEEKEN, BlBE—BBEde
NIEEBEE, BMFLETTE,

2.3.2 Other Charging Modes Efth 7 BEi&

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

15 20 25 45 50 55 60

Cell temperature /°C 0 . 10
BHRE/C
Max charging 0% ~ 100%
ower 0o~ 0
p sOC 0.05 | 0.12 0.3

ERAFHEINE (P)

0.5 0.5 0.5 0.5 0.5 0.5 0

2.4 Discharging Parameters FEEZ%K

2.4.1 Discharging Mode FEEIEZ

Table 6 Discharging Mode Parameter
&6 MEERASH

Param\feters spez:fc‘)ig:fitms Conditions
2 o 04t el
Standard discharging power
BT 0.5P 25°C £2°C
Maximum continuous
discharging power 0.5P 259C 42°C
ISP CEEIES S0 B
Standard discharge mode Discharge to 2.5 V with a constant power of 1004.8 W
FRE BT X 1004.8 W {BIfEKREBE 25V
Discharge cut-off voltage 25V Temperature T > 0°C
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TR EB LB RE T>0°C
Temperature T < 0°C
20V mE T<0°C
Standard discharging
temperature 25°C 42°C
e RE
. . No matter what discharging mode the cell is on, once the cell
Absolute discharging temperature exceeds the absolute discharge temperature range, stop
temperature) -35°C~ 65°C

T BT MR EBEL, BiEE —BBHANKERET
E, BMZLEME.

HWRERE (BHEE)

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.
2chbp CLNES FN18V | b F AR EER, BitBE—B/ ) FAXHEBE,
BI{= LETRCER,

2.4.2 Other Discharging Modes EfthiEBE T

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

Cell temperature /°C
BB SR EEoC -30 | 20 | -10 | -5 0 5 45 50 | 55 | 60
Max discharging power 0% ~ 100%
S ETE (P) soC 0 05 | 05| 05|05 | 05|05 )| 05| 05 0

2.5 Safety Performance &£ 4AE

Table 8 Safety Performance Parameters
&8 KeMRESH

Items Specifications Test Methods
=] A& MR 75 7%
Over-charge No fire, No explosion Appendix 1.17.1
S IEEE RN RIRIE MIs1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SRR RN RIRIE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
)i REEN. FIBNE MR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BE RN, FIBNE MR 1.17.4
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Drop Test No fire, No explosion Appendix 1.17.5
KSR REEN. FIENE MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
RSE iR RN TIEVE MR 1.17.6
Heating No fire, No explosion Appendix 1.17.7
o RN RIENE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
A S RN RIENE MiF 1.17.8
Notes &*:

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

U ENKREBSEBENFTEHE. REARRARENLZL2HFEY, FERFIRITRIE
3 Product End-life Management F= @& iR 1L EIE

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

BMERRRERRN, EFNETEMNRRASKENHIERESMERRARREMNRENSE. AEKESE
NMERZMHEAZREZ M EVE HENTHEHNAREE. ZH6ER R E MR BB X Bt &I AR
150% B E/NFAIRMBE £/ 60%, NIFIEABM, BERZMERK, Kb EVE (KIE™mEE MRS
BTN AEBR MR ERIERERABLLS EARARESE—IIEX R,

4 Application Conditions FZFB& ¥

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

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

service life is provided.

ERVEERWEENGERS, MRGE. BESKRIPS M EM, F@ EVE REBNEERFFANIRITS
. R R, BR. RAMEFEXER, MUt EVE WZAFHITIIHTML, HEUSMEERE, ®REx
ERVEMIEHASNEE, AYRSENR”mRERENNINEE, FTASTENBMASERIARAATSEN
#hiERY, EVE AAEFRRERIERT.

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

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

B RIRITTRN TS ZE EEMEMIK. LR, BHEIHEERE XTEMERIMK. BEFR. BHFK.
B SHAVEMATRE (B, £35. F), EVE FAEBERERIERE.

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

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

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

&9 RERHBESH
Items Categories Parameters Protective Actions
= el S8 RIFTH1E
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FZEALL ' & FB St EIA T 3.65 V TR IEF5 RS,
Charging Voltage Third BMS alarms
ZSEBERE = 37V BMS RZIRE
Second 3 Reduce cell charging current or power
=’ oV M R R IR
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Cut off the current, force the cell to stop working and
First lock the BMS until the technician solves the problem.
—4p 380V IR, RFIFEERMEL T, HEIERMBER
gt, BEERARARBBRAIZ,
Discharai When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging °
End 25V (>0°0) (<0°C), stop charging.
nds o . .
e 20V (=0°C) U SR ESAE] 25V (> 0°C) B 2.0V (< 0°C)
a BY£2 1 7R,
Discharai Third 20V (>0°C) BMS alarms
ischarging — .
Voltage =% 1.9V (£0°C) BMS R4IRE
WEBE °
Second 1.9V (>0°C) Reduce cell discharging current or power
= 1.8V (0°C) BRI BB B R B =
Cut off the current, force the cell to stop working and
First 1.85V (> 0°C) lock the BMS until the technician solves the problem.
—4 1.75 V (< 0°C) HIRTEM, sadI Rt L T (F, HPiERMNEER

i, HERAAR

BMS protection
BMS fR1F

Short circuit

protection

FEERERIP

Short circuit is not

allowed

A RVFRZER

When a short circuit occurs, the overcurrent

protection device will disconnect the cell.

REFGREY, BT mesk M

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BEE 23 24 5% specifications.
AR Bt EIERSITH RN B RS
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 709.64 Ah nominal capacity.
FEBELRK FEAE/VTF 709.64 Ah FREBELREFP, RESENFIRMEEM
£d= 113%
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Table 10 Safety Limit Temperature Parameters

& 10 R2RHEESHK

Items Parameters Remarks
=] S s
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C W7 (o5 P B A SR S
BERIEREEE FRRRANERCHE
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
EEiRtERE NRBMEAREBIRSIRELE, NRFEEN 0
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
EMRIERE NRBMERARERTRMFERE, IERFEREN O
If the battery temperature exceeds the maximum safe temperature,
] it will cause irreversible and permanent damage to the battery, and
Maximum safe the user should not use it higher than the maximum safe
temperature 65°C temperature.
RERZRE MR ERREBR RS R SRE, FREM BRI
XKAESE, BREANAEETEERERE,
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.
REZZRE ISR EBME AR BT RERDRE, B EMR B A
KAESE, BRERANAERTEREEEE,
Over heat protection Reference 2.3 & 2.4 Stop charglng/dl_schargmg whe:wn the t_empe_rature exceeds the
e BE% 237 - limitation in this specification
AR SEH 23 245 SR R AU BALERY, 41k FRees
Notes &i*:

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.

7S EEEg A LE BER, 7

HIIEAE N A IRIPEHERENE R, S BN BERA

KA ILBER, FRRF7EE,

B LE B tE NS BOAS . N FEBHARIFEEMNENIRSBRAEMRERR, EVE FEABEARIERE,
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b) It’s prohibited to charge the cell at low temperatures (lower than 0°C) and the minimum safety temperature of
this specification, otherwise EVE will not be responsible for any quality assurance liability. The heat dissipation
design of pack may affect cell electrical performance, EVE will not be responsible for any liability regarding cell
quality issues caused by the pack heat dissipation design.

BMBIEEMEAT (0°CUT) TEREMENRELRSEE THE, BN EVE RABAEREMBEERIER
£, BMBNEMLITSRMEMMELE, REMEERILITRASBRNENRER, EVE FRIBAEM[R
£

4.5 Recommendations for Module Welding Parameters &40 18358 521N

Tablell Welding Parameters
* 11 BESHER

Items Specifications Remarks
S| A &
Laser Welding Depth ) )
N Mz B o S .
BRI R 0 mm
The maximum force on the poles in vertical
Max Pressure on Poles directi ith no def .
P 500 N irection with no deformation.
e BEAZBAEES, FLETH
Welding . . .
Parameter of Al Max Torque on Poles The maximum torsion on the poles with no
Busbar RS B AN SNm joosen
o e <R RIERZRAHE, AR
mERsE
B .
= Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
RIEEARRRRE MEARERRE, BREALELTH
Suggested number of When using under high-power conditions, it
welding rings 1~2 is recommended to weld 2 circles
BRI B HEERITRERN, BiEE?2

4.6 Cell Compression Force EEjth/EZ4E/

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:

BMERARARN, AT FEBMEFNHYIEE, NBEtEN— M EEEEABNESEN, EEIZK, BHERN
EETREM RIS, BEERRKR. BMEEDMRNFGNT:
-Compression area [EZEEFR: 352.3 mm x205.1 mm (L x<H2)
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-Compression speed [E4&iRE : 0.02 mm/s
-Compression direction E4& 5 [A: Y directionY /[
-Cell SOC E2jth SOC: 15% ~ 40 %

Fig. 12 Diagram of MB56 cell directions
12 MB56 Bt AR EE

Table 13 Cell Compression Force Limit Parameters

7 13 HMESEIRFIZ

Items
e

Compression Force

E487

Recommended compression force

HEESRT

3000 N ~ 7000 N

Instantaneous maximum compression force

BB SR KR 48 7

< 10000 N

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

BBt A MELE D ARERET 10000 N, BNEIgEREMEZEIRE,

4.7 Cell Swelling Force EEjthfg Rk

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:

EEAIER, ARAEERBFERFESEEMEK, MYARXKESENIERT; BHNEKAEER

REMT ML, =t BOL 1 EOL (60% SOH) Bk HEER 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

-11-
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test conditions of 15 mm steel plate + 0.0 mm GAP (the space for cells to expand). Customers shall consider the
reliability of structural strength in the product design process, and it is suggested to reserve 2.0 mm ~ 2.5mm expansion
space while grouping the cells.

BEREIRIHRARN, N7 50 E [SEMREK DRI, ~miE AP~ £, BT 15 mm $4Rk+ 0.0 mm
GAP (FIftET R AKAY==E]) MR T RIME 60%ETRZAK 172979 60000 N, ZFE~MIgITRIZERFEE RS
1R E R FEME, BINETAATIE 2.0 mm ~ 2.5 mm B AK= 8,

4.8 Recommended Temperature Control ;EEEIREY

The recommended temperature collection points are the poles and the code when collecting temperature of the cell
surface.The cell thermodynamic parameters needed in the thermal management system are shown in the following table.
X EMREHITEEREN, BICRERESBETRITHZIE. WAEBERFFRFENERSARANESHAT
&
Table 14 Cell Thermal Conductivity Parameters
& 14 HHUSARUESE

Thermal Conductivity W/(m K)
SRR WI/(m K)

Mean thermal conductivity

SRRTYE

X/Z direction 75 A Y direction 75 1&

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

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

HRAIE
0.9 ~ 1.1 kl/(kg K)

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

relative humidity < 60%.

BMHETRER, ERRMER, UGHBEREBEMER AR ERK, EEEEF(E, NF SOC EERN 30% ~ 40%
SOC, WEMFMEEZMEN: 0°C ~25°C, HIHEE<60%o
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4.10 The state of charge (SOC, capacity state) of the cell should be kept at 15% ~ 40% during storage. In order to
prevent the performance differences after long-term storage (more than three months), perform a standard
charge-discharge cycle every 3 months. It is recommended that the storage time after receiving the cells should not

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

BB AIFR, FEES (SOC, BERE) MNIRFE 15% ~ 40%, KEAICE (= MNAMLE) B ARALLEESERE
ER, NS 3IMNAHTRIVERKBER,; BN REEEREIRETFE, R EiEBiEmmRER .

4.11 It is not allowed to ship with inflammable, explosive and corrosive articles in the same vehicle during
transportation, and stacking is prohibited during large package transportation; The product shall not be exposed to rain,

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

HizRARBFAARTFNEH. BB ZEMEINYmRERE, REEHEEFRIES;, FafRAIFERN.
F R BRI ERSHRIRG;

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

e, AXRAABRENTATIANTRET LETE;, BRIER, FEINA. 5k, S Bz A
BNEIMAE, mRSRHSFERYISBIE—,

5 Safety Precautions ®EM5E

> 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.

FRRFEMENKR, REFBEN, NHETFRRTFIENIFRES,
» 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.

R 7E, [0, FJEES|REMEPRIANRBRVEAE, ERMLENERS, EHENRGRELTEZE
EREBLZL2EFF. RIBFRIPERDAIMES 435
» It’s necessary to set a reasonable charging time limit, otherwise, the cell may overheat, resulting in thermal runaway
or fire. BMS management failure of this kind shall be considered during module design.

Rz BRI R AR 1T R IR T, FTENEE KBRS HIT AR, #Hm5lEAKRETENMAR, 77
IRB IR E B2 BMS BIERAKIE o
> If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

FMIFERAIL B, J@RRMERNEMERERRENTI, FRBRARRAYKBREEER.
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» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8V, so as to avoid over-discharge.
BIEIRE, ERMESERIRES, NEIWE, BUNERTE, BEEHERFE 28V ML,
> Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.
RiEESE MEANKERN, SNETES5IREEMIARINGER. FanEiE,
»  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.
AEFEENERRBERLT, BEERREET 65°C, MRBMEBERET 65°C, EHUEERAFTXALM,
{FLEBMIETT,
»  Please use a special charger for lithium-ion batteries when charging.
FEIEEAEE FRENEATESR,
»  During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.
FEEAISER, FRIRRITRMIREBEREMENR, BIERAETEE,
» 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.
BItREREZREEBHENRER, SNERBANSRIESBRASHERE XK,
> Itis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
BILREMEERE, A%, TEEF—RizEEITF.
» ltis forbidden to knock, throw, step on or bend the cell.
R IEBEE S, R E B,
» ltis forbidden to directly weld the cell.
R EEIFZEM,
> Itis forbidden to directly pierce the cell with nails or other sharp objects.
BIEAsTFEEERZBERIZ B,
»  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.
RAORIFEM, FEEZVMERD. MEREIAE, SNEMAIETERER, ~ESEMNANR.
» It is forbidden to use it in places with strong static electricity and strong magnetic fields; otherwise cell safety
protection devices may be damaged and cause safety hazards.
R EsRFRR MRt A ER, SNZRFENRSFRIPRE, TRRERE.
»  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.
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BERN B MEEEERGEFER L, HFEBRATSMRETSENME, LOBSEEEMS|BElFA
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

TR AR B s AR TT R RER, A EMNBEERS N RS BERAIER R EI AR
Ko
> If the cell leaks and the electrolyte spills onto the skin or clothes, immediately wash the affected area with running
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.

NREBHMIFR, BERREIRKNKRL, NZEIARBDIKERREIMKE, INREMEEME, BRR
HNREE. O 8FAEHBEML, NIZEAAREEKA L, 5 EXERT, TSNS AKSHTEHRS. B
IEERASEIYIE | Bt E RSB S Bt 2 Y 5.

»  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.

MREBMLERE. KR TE, TEAER. 0FE. ZEIERHREEIRE, LEEEEMEERTHE
BRBEEH R,
> Itis prohibited to disassemble the product without the written consent of EVE.

REZ EVE BTEHAE, R BERE” @

6 Disclaimer = EA

»  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.
MRBETFRBRBMUNEAENZERABFOAEHTEM, EVE FEAEFRRERIETERRBL
SIENMABEE—UIMEXET. FaHR1TH, X EVEWEESHHEEMN, EVEREERTRERE
AR SAENF

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

EVE REXI A = RIS BIEAAINFl, FFEITW EVE = &REl, &5 EVE RAiHIAT=RNRITRE.
»  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.
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A BUFEIERI, WPERXNEFEEHRE, UPXIREAS &,
7 Risk Warning RBSE4&

7.1  Warning Declaration ZRARH

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

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

electric arcs, explosion or thermal runaway.

ABIEREEINGEE, BB, BIERAKLE, BEABESENRIEREZNBIFES,
8 Others Hith

8.1 Rights and Obligations of EVE EVE BIARFIFI X 55

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

provided shall meet the requirements of various parameters in the protocol;
EVE REBS5E R EITRIMN PRV IARERITIRR, REFREFESMNPEMSHRENRK;

»  EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE AEFRUENAHIAN., BETSEN~5Hm;
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» 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;

EVE EXSHEFmRMINERIIRSS, BRSITER EVE FRAERERSS ;
» 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.

AR ARAF AERRAEIPIIZT B AR IERN, EVE #1T RN ARZHRRS.
8.2 Rights and Obligations of Customer 2 F BIFF)FI X 5

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

B N BIZ0R EVE IR AR B RFHITER, ™EHIT EVE FRR MR AR TP BEMIETER. 22
PR #5110 8 4% VE 351 BR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

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

BEFBXSEX EVE N @mEH AT, AEFANERRERM~mizENENEE, BEFEmREsnEl
DNEE, FTEETENBMARERARANSENEIEN, EVE ARB~RREFRIERE.
»  Customer has the obligation to notify EVE's personnel to be present and be informed of the actual situation when
products of EVE operate abnormally.

BEPBXSEEVE FmialERERN, ErRENIERTEM EVE AREG, THSEMRER.
» In the process of product manufacturing, customer shall take all corresponding responsibilities for the problems or
accidents caused by the operation in violation of the safety rules, the use beyond the conditions specified in this technical
agreement, or the combination of the product and the circuit (not the quality defects of the product itself).

EREFREEIRES, RiERZeTURE. ERABBRAZGZIMERAR™mEBREEE = m
BERERE) FI=EMRMgER, HEMES5 EVE X, NAKFABHENNIEE,
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

ERAEMEBRREROED, NEWRS DERE,
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8.3 Confidentiality agreement {RZ5 1Y

The customer shall keep the cooperation content highly confidential. Without the permission of EVE, the customer shall
not disclose any content of the technical agreement to a third party. Otherwise, the customer will be held responsible
according to relevant laws.

BEFNWEEASEERE, KEZ EVE Fr], AMEMAEZAFEBARBNEFARS, TN, FREBEHEXEZRE

o==

ﬂm{io

9 Contact Information BERE A

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

Website: http://www.evepower.com

&ML SHILERITHEFARKSHEX SITIXHIEAE 68 5, HILIZEHBRAT

BXZ FiE: 86-0724-6079688

UL :  http://Awww.evepower.com
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Appendix 1: Cell Drawing of MB56 H#® 1: MB56 HithEI4R

Fig. 15 Diagram of cell size and appearance

15 MRS RINLE
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Appendix 2: Test Conditions and Methods M#® 2: iRIER RS

1.1 Environmental Conditions IfiE%H&

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

FREBEMESN, HENEREN 25°C £2°C, HXEE 10% ~ 90%, KSEII7 86 kPa ~ 106 kPa HYIF 5

#H1T. AAUSBFIRIINER, =1 25°C £2°Co

1.2 Measuring Instruments I E1&&

The accuracy of measuring instruments shall meet the following requirements:

HEEEWAFS THIENK:

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

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

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

D. Dimension measuring device R~ME%E: +0.01 mm;

E. Weight measuring device EEMEEE: +0.19.

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

B3 M RER, WRIERBE. B MEREMSEMEE, BMEERERENAEERTNAR (K
WE) ik,

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

1.3.1 Ordinary Steel Clamp @M< H

The single cell shall be clamped with steel splints (thickness: 15 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:

BABEMERAWEER (BEE: 15mm) BE, RIRFEBZEBMAE, KiRZERMA 6 1 M8 #i2EE,
KIRENEAREBLEE, KETENTEFRT:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 XATREE 2 Btk AEHEIEE

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.

RKeEBERHE (ME: PET, EE 0.1 mm) MIARELS (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
HEEE, ETXRARE, £/ 6 T M8 EizEENFEERIEEMTFEMIATIXTI/ 300 kgf £20 kgf, FXRA
FHORVEHERREMNEE (£, P T), EEEEREFNFET 0.3 mm.

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

1.3.2  Swelling Force Clamp FERK/13%H

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

KEeEBEREE (ME: PET, EE 0.1 mm) MIAERENLA (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
EEE, ETRKDRAERE, ATEKIXEMERE, RERETIEEEL /I 300 kgf +£20 kgf, E£3RIR
B, BRATARNEFRREMNEE (£, F. T), EEERFEFNFETF 0.3mm,
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Fig. 5 Diagram of cell with swelling force clamp
5 BitHERKIXRAREE
1.4 Dimensions R

Test instrument: Automatic wrapping machine;

g BEIEEN;

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.

HIEH%: EREMEENNLEMKE. BENSE, Kl 300 kgf £20 kgf B9E.

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.

FMERERES SOC IBMSBFEM, MELANEENZBFMEM, EEEEEENEMNERE.,

1.5 Weight E&2

Test instrument: Electronic scale;
HIIEE: BFE,;
Test method: measure the weight of the cell with the electronic scale.
RIFE: FRBFEISBEHNES,
1.6 Internal Resistance PIFE

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

a. 3MAPFE (ACR): EERBFKMT, HET SOC BRA 1 kHz KK B AR#H T,

b. DCR: Charge the cell to 3.65 V with constant current of 0.5C, and then charge at a constant voltage of 3.65 V
until the current decreases to 0.05C. Rest for 30 minutes, and discharge at a constant current of 0.5C for 60 minutes
afterwards (adjust the SOC to 50%). Then rest for 1 h, and record the voltage V1 at the end of the period. Discharge the
cell with a constant current of 1C for 10 seconds and record the voltage V- at the end of the rest, and calculate the DCR.,

DCR= (V; - V) %1000 / 628 (mQ).
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1.7

b. EMFE (DCR): HihLl 0.5C HEERIERIEEE 3.65 VG, HIEEFZBEFBEREAN 0.05C 1L,
#&E 30 min, FAELA 0.5C 1B E 60 min (JH% SOC /9 50%) , H&E 1h, ICRWERIALEE V1, B ICIE
TRINER 10s, IERMEBRIAEE Vo, 118 DCR, DCR= (V1-V,) %1000 /628 (mQ)o

Pretreatment FAbIE

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

VA aET, BABRE S HITIRIEER, UBRIZAENRVERL FAENRENRS. EFRIT:
a. Charge the cell according to the standard charging mode;

a. FHMIRIRIRET BRI E;

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

b. EMIEERAT AN EEAR TN ;

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

c. EE a~b FEBiE 5 &;

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

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

1.8

19

MRBWESEHANREBET MRS TIRMBER 3%, WIANBMTTH T FE, FbER] UL,

Charge Calibration #J3A1t 75

At the ambient temperature 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.
TEREEIRE 25°C £2°CHIKMHET, HWES5h;

XJELL 1004.8 W IBINEREBZE 25V, #E 30 min;

XYEEMLL 1004.8 W IEINEKFEHEE 3.65V, #AE 30 min,

Discharge Calibration #J#&1¢HEE

At the ambient temperature of 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 power of 1004.8 W to 2.5V, and rest for 30 min.
FEIFRIRE 25°C £2°CHEMT, #@E 5h;

XJERLL 1004.8 W BINEFEEE 3.65V, #AE 30 min;

XJEE LA 1004.8 W {BTHERTAEEZE 2.5V, #EE 30 min,
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1.10 Capacity and Energy Calibration #3815 EEREE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperature of 25°C £2°C. Charge the
cell at a constant power of 1004.8 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 1004.8 W to
2.5V 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*.

REMEREIRIRRE 25°C £2°C, XHEMIZER (1.9) #ITHHBKKAE, L 10048 W BINRFTHE 365V,
#E 30 min; LA 1004.8 W {BTHZMEBE 25V, BE 30 mine EE 5K, 1IEREIATRBEETFIIENE, F3
RIMEBREETIIEN B, f7 3 RNMBREFIERN Co'

1.11 Rate Discharge Performance {4 AE

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

Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as Ej;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note as E1*;
Charge the cell to 3.65 V at a constant power of 2009.6 W and rest for 30 min, note as E;
Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min;

Discharge to 2.5 V at a constant power of 2009.6 W and rest for 30 min, note as Ex>*;
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, note as Es;
Discharge to 2.5 V at a constant power of 2009.6 W and rest for 30 min, note as Es*;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

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

0.5P energy efficiency = E1*/ Eg;

1P energy efficiency = Es*/ Es.

TEMIRIRRE 25°C 22°CRIFRHET, XWEMIRER (1.9) #BILKE,

L 1004.8W {EIHZFEEBZE 3.65V, #E 30 min, IBH Ei;

L 1004.8 W IBIHZEREBE 25V, #E 30 min, 24 Ei*;

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

14 1004.8 W fBINZZEEBZE 3.65V, #E 30 min;

L 2009.6 W IBTHRREBE 25V, #E 30 min, 24 E*;

1A 1004.8W fBIHEKEBZE 25V, #E 30 min;

L 2009.6 W fBIHZEFEEBZE 3.65V, #E 30 min, 1279 Es;

L 2009.6 W IBTHREBE 25V, #E 30 min, 27 Es*;

1A 1004.8 W fBIHZEKEBZE 2.5V, H#E 30 min;

1P BB REEfRIFER= E,/ E1™*100%;
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0.5P BEE XM= E,"/ E;*100%;
1P BEE M= E3" E3*100%;.

1.12  High/Low Temperature Discharge Performance /MR EMERE

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

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

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

Charge to 3.65 V at a constant power of 1004.8 W and then rest for 30 min, note the energy as Eg;

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E4*;

Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Ea.

TEHFRR

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

FE 25°C £2°CHYSM T, TEMIRER (1.9) ¥IsALIKEE,;
7E 45°C £2°CHEMHTHE 5h;

L 1004.8 W 1BIHZEEFEEHZE 3.65V, #E 30 min, 12} Es;

Bl 1004.8 W [BTHEMEBE 2.5V, HE 30 min, i279 E4*;
TR BE R RIFE= E4" Eo™*100%, BEEMZE= E4" E4s*100%,

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

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

Charge to 3.65 V at a constant power of 1004.8 W and then rest for 30 min, note the energy as Es;

Discharge to 2.5 V at a constant power of 1004.8W and rest for 30 min, note the energy as Es*;

Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.
TEIMRRE 25°C 22°CHIRMT, XEBMIRER (1.9) #IARLKES;

7E 5°C £2°CH% M4 THE 5 h;

L 1004.8 W 1BIhZ=EFHZE 3.65V, H#E 30 min, 12} Es;
L 1004.8 W IEIHZKEBZE 2.5V, #{E 30 min, 12N Es;
R REERIFE= Es’/ Eo™*100%, HEERZE= Es’/ Es*100%,

1.13 Capacity Retention and Capacity Recovery i BB{RIFS5IRE

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CTETBBIRIFS5 R E

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

Store the cell for 28 days at the ambient temperature of 25<C +2 T;

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E¢*;

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as Eg;
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Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E7*;

Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = E7*/ Eo*.
TEIFRIREE 25°C +2°CRUSRM T, XTEMIZIR (1.8) #IRKTE;

EBTE 25°C 22°CHK M4 T#EF 28 X;

1A 1004.8 W IBTHEREEE 2.5V, #E 30 min, icH9 Es;

11 1004.8 W 1BTHERFTEBE 3.65V, H#E 30 min, 279 Es;

1A 1004.8 W IBTHEKEE 2.5V, #E 30 min, igH Er;

fR¥FE= E¢'/ Eo™100%; MEBREEME = E/"/ Eo™100%,

IREEREE

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CTaI BRIF5 1M E

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

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

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

Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eg*/ Eo*.
& 25°C +2°CRYSRM T, XJEMIZRR (1.8) #AKTE;

EBMTE 45°C £2°CHRHTHER 7 R, 1E 25°C2°CR A THE 5h;

A 1004.8 W IBTHEIEBE 2.5V, #E 30 min, £/ Es';

1 1004.8 W 1BTHERFEEBE 3.65 V, #E 30 min, 24 Er;

11 1004.8 W IBTHEKEE 2.5V, #E 30 min, i£/ Eo;

TR BB RE B RIFER= Eq"/ E0™100%; JAEBREEME = o’/ Eo™100%,

TEHFRR

1.14 Storage

1.14.1 25°C Storage 25°CTZfi#&

e i1k

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

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E1o*;

Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.
TEMFERIRRE 25°C 22°CRUSM T, XJEMIEIR (1.8) #ELTE;
1 1004.8 W 1BIHZE L ER 60 min, #E 30 min;
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BIITE 25°C £2°CEK A TETE 28 K, 7E 25°C2°CHHTHRE 5 h;
LA 1004.8 W BTHERFEBE 2.5V, #E 30 min;

1 1004.8 W 1BINZEFEEE 3.65V, B 30 min, 124 Es;

L 1004.8 W IBIHZKEE 25V, #E 30 min, 1274 Ew’;
FEERREE RS == Eo/ Ec*100%, MEBREEME == E1"/ Eo™100%s,

1.14.2  45°C Storage 45°CTZf#

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 45C £2<C and rest for 5 h at the ambient temperature of

25C £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 energy as E1o*;

Discharge energy recovery rate = E1o*/ Eo™.
EIRIRE 25°C £2°CRUKRHT, WEMIRER (1.8) BT E;
A 1004.8 W IBIHEZRFLEE 60 min, #@E 30 min;
EBMTE 45°C2°CHR A TETF 28 X, 1E 25°C+2°CHK M4 THIE 5h;
1A 1004.8 W IBTHEREE 2.5V, H#E 30 min;
1A 1004.8 W IBTHEFFHEE 3.65 V, #E 30 min;
14 1004.8 W IBTHEMEBZE 2.5V, #E 30 min, 24 Eu’;
B REE R E == B/ E¢™*100%.

1.15 25°C Cycle life 25°CTEIF & 6p

Before the test, prepare and install the clamp according to 1.3.1.
MIXEIIRER 1.3.1 #1TRAEFNRLE,

Pre-cycle initial capacity test: test the cell energy according to (1.10).
BIFRIAIAREMIN: XTEBMIRER 1.10 MAZEH#ITERENIK,
Cycle test: at ambient temperature of 25°C £2°C;

BN IFRIRE 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 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. WEBHMIRER (1.9) #IIALIKER,;

b. L1 1004.8 W |ELHRFEEZE 3.65V, H&E 30 min;

c. b1 1004.8 W {BTHZKEBZE 2.5V, H#&E 30 min;

d. E% b~c &¥f 8000 &,

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

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity Cu". rest for 30 min; The capacity retention rate = Cy" / 628 Ah x100%.

£ 25°C + 2°CHOIF B RE TR ERENIL: L 1004.8 W fBINEFEHZE 3.65V, H#E 30 min; LL 1004.8 W
BINERWEBE 25V, #&E 30 min; LA 1004.8 W [EZHZHFEEZE 3.65 V, #E 30 min; LL1004.8 W {BIIRKEBE
25V, IBREBMAEN Cu", HE 30 min; MEFEMRIFE = Cu"/ 628 Ah *100%s.

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, 1004.8 W; 80% ~ 70% SOH; 803.84 W; 70% ~ 60% SOH, 703.36W.

FE7E 80% SOH. 70% SOH, FIXIREMAE, EIEFTMBIIZ: 100% ~ 80% SOH, 1004.8 W; 80% ~ 70%
SOH, 803.84 W; 70% ~ 60% SOH, 703.36 W,

1.16 Swelling Force Test F& K 7313,
Prepare and install the clamp according to 1.3.2. before the test.
MIXATIRER 1.3.2 #ITRAEENRE,

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

ZER (1.15.1) #1718, EREBZREIETHNEMSRAEKOINRBEESERTFTE,
1.17 Safety Performance Z214£8E
1.17.1 Over-charge Test i 7 BEiX10

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

TEIFRIRE 25°C £2°CRYSRM T, XYEMIRER (1.8) #MA7RE, ARKER (131 HNAEEEMIAXE,
L 628 A BYERIRIERFTEE 5.475 V FEEBAELNAERI 1 h, F1E7EE, WM& 1h, (5% GB/T 36276-2018 (7]
fEREFATE R FEE )
1.17.2 Over-discharge Test IHREBIRLE

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 628 A or for 90 min, and then stop discharging.
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Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

TEIFRIRE 25°C +2°CRYSRM T, XTEMIRER (1.8) #IMAk7mE, AREKR (1.3.1) HWAEEENIAXE,
I 628 A BYBBIRIEARMNES 90 min BREEEXE] 0 V BHMELEREE, MZ 1 h, (B%F GB/T 36276-2018 (EE/Ifi#idE
TREFEEM))

1.17.3 External Short-circuit Test MSE&IR%IE

Charge the cell according to (1.8) at the ambient temperature of 25°C #2°C, and install the test clamp according to
the methods in (1.3.1). Short-circuit the positive and negative terminals of the cell externally for 10 min, and the
resistance value of the external circuit shall be less than 5 mQ. Observe for 1h. (Refer to GB/T 36276-2018 Lithium lon
Battery for Electrical Energy Storage)

TEIFRIRE 25°C £2°CHOZM T, XTEEMIRER (1.8) #iakmE, ARKRE (1.31) MAZEEENARXE,
ReEtIE. AREIMNERRTES 10 min, SMEBARREBFRERN/NF 5 mQ. WEE 1h, (B% GBIT 36276-2018 (FEEIfE
REFRSEE T ERI))

1.17.4 Crush Test HfEIRXTE

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:

TEMRRE 25°C £2°CZRHET, XWEMIRER (1.8) MBhRE, BRRNTHREHITIHE:

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

b) The form of the crush plate: a semi-cylinder with a radius of 75 mm, the length (L) of the semi-cylinder is
greater than the size of the cell being crushed (refers to the figure below);

c) Crush speed: (5 £1) mm/s;

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

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

a) FEAm: BEETEMRIRGEREE;

b) HFERFEI: F12F 75 mm BFERE, FEFENKE (L) KFREEEMEENRT;

¢) FIE®RE: 5+1mm/s;

d) HFFEEE: BEAT 0V HERERE 30%3BTESIXE (13000 +£780) N EHELEHTE; REF 10 mino

e) M 1h, (B# GB/T36276-2018 B ififac AR FHth)
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%—’E 75 mm
—

D75 mm‘..ll Vi

Fig. 6 Diagram of the Extrusion Device
6 FrERETREE

1.17.5 Drop Test B3Zi{I6

At the ambient temperature of 25°C #2°C, charge the cell according to (1.8). Drop the cell from a height of 1.5
meter to the concrete floor with its positive or negative terminals downwards. Then observe it for 1 hour. (Refer to GB/T
36276-2018 Lithium lon Battery for Electrical Energy Storage)

FEIRIRE 25°C £2°CHURHT, XWEMIER (1.8) MRk RE, BEHNEARIFATM 1.5m sELEH
BEZEKRHE L, M 1h, (B% GBIT 36276-2018 (FEIfEEEMAERFH))

1.17.6 Low Pressure Test {ESEiXe

At the ambient temperature of 25°C =+ 2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1). Put the cell into the low-pressure box, adjust the pressure to 11.6 kPa, keep the temperature at 25°C
+2°C, and rest for 6 h. Then observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy
Storage)

TEIFRIRE 25°C £2°CHUSKM T, XTERMIRER (1.8) ¥iakmxEs, RAEKE (1.3.1) HNAEZTEMIAXA,
BMBNESERD, BAHIRRAEDSER 11.6 kPa, BEAN 25°C +£2°C, B#E 6 ho M 1 h, (8% GB/T
36276-2018 (FELfEREREE FEBi))

1.17.7 Heating Test (130°C) HI#AIRLE (130°C)

At the ambient temperature of 25°C =+ 2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1). Put the cell into the temperature box, rise the temperature to 130°C £2°C at a rate of 5 °C/min, keep
the temperature for 30 min and then stop heating. Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery
for Electrical Energy Storage)

TEIFEIRE 25°C £2°CHISKM T, XTERMIRER (1.8) #MiakzxeE, RABEKE (1.3.1) HNAELTEMIAXA,
BEBEMBNRER, REFMIRE 5 °C/min HERFHERAE 130°C £2°C, HFHFRKFLLRE 30 min FELEMHAR. W
" 1h, (8% GB/T36276-2018 (FE/IfEEEFAERETHB))
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1.17.8 Thermal Runaway Test izl

(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) EFIRIRE 25°C £2°CHIKRMT, XEMIZIR (1.8) #HRksE, AEKE (1.3.1) NAELTENL%E
1=

(2) Use a flat or rod-shaped heating device, and its surface should be covered with ceramic, metal or insulating
layer. The heating power of the heating device should be in the range of 600 W ~ 1200 W. Complete the assembly of the
cell and the heating device, the heating device should be in direct contact with the cell, and the size of the heating device
should not be larger than the heated surface of the cell; Install a temperature monitor, and the detection point temperature
sensor is arranged on the far side of the principle heat conduction. That is, on the opposite side of the heating device. (see
the picture below) The temperature data sampling interval should be shorter than 1 s, the accuracy should be £2°C, and
the diameter of the temperature sensor tip should be less than 1 mm.

() ERFERIEFRMARE, HEERANBEME, RNALLEE, MAEENINEERI600W ~
1200 W, FeREBMBEAESMARENRA, MARESBHNVEREEMR, MARBENRIABEAKXFEHER
FORIMAR; RREREENE, BNSEEFRBAETTEAESIN—MN, BNLRETMARAEEHTINET
E)o BEZIERNRFRERN/NTFLs, EMEERNx2C, REFRBRFENERN/NTFLImm,

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

() BMRRZIE, AEXTEMICERFTEL2 min,

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

(4) BEhIREE, FAUESKINERWNBEMBAEHITHEIMNR, SRERKRENE BN REEIXE300°C

B, FLEf%, KAMARE,

(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;

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

(5) MHIEFRMALR Lh N, MREEEAN. FIFRR, MWiKLKIE,

a) LIS & 4 B FE RS ;

b) EM=UREAEEMARIFRE;

c) HMRBVRFIERE dT/dt > 1°C/so

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

Ha) &c) HE D) &c) REM, HEREARKE, (BF GB/T 36276-2018 B fiEREFAER F M)
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cell Cylindrical cell-I Cylindrical cell-I1

©

- Heating unit
f Heating unit(resistance wire)

® Temperature monitor

Fig. 7 Diagram of thermal runaway test
7 ARIEHE AT EE
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