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Term Definition RIBENX

Product 7=fa:
Refers to the MB31 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
T BRN~mEEBIZENERAT (LUTEM EVE) £/ MB31 AHZ$E7IEE FBith,

Customer & :
Refers to the buyer in the product sales contract signed with EVE.
155 EVE 8B mEESRPNEA,

Environment temperature 158
The ambient temperature where the cell is located.
BT A B IRRE

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
[EEE.

Fresh cell e th:
Refers to the cell within 7 days from the customer’s receipt date (for domestic transportation only)
EEFPRERIAER 7 XURNEM ((IREERIEHE) .

Power IhZK:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1004.8 Wh and the charge/discharge power is 502.4 W, the
charge/discharge power is 0.5P; When the cell energy decays to 803.84 Wh and the charge/discharge power is
401.92 W, the charge/discharge ratio is 0.5P.
FIMEBENESHHMRAZRNENEMEEENLER, BFE P RR. Fli0, ZEMEESE77 1004.8 Wh,
TSR ERIIR A 502.4 W BY, MIFERENREETIZEN 0.5P; HEEMEEERIM 803.84 Wh, FERBEKEIIE
79401.92 W BY, MIFEEBEREBINER 0.5P,

State of charge i IR
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation is expressed by SOC. For example, if the capacity at 314 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
EXAHNERT, ULENNHE UR N AR ENENESERESITMBEMNLE, 485 SOC
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Rino U0 BB EN 314 Ah BRI AT 100% SOC, HAEH 0Ah B, SOC A 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
314 Ah is 100% SOH, when the cell capacity decays to 251.2 Ah, it’s at 80% SOH.
BMLREESTAEMIE, B85 SOH KRR, fId0: BEE 314 Ah Jy 100% SOH, BE=REN
251.2 Ah B, SOH 7J 80%.

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

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

AC resistance 3Z7PIPFA:
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.
EMIEAMGEN 1kHz BVEZCR BT, MIAPMSEIRMPAE, 485 ACR &R, M7 AW B
R 1.6 KR,

DC resistance E7tPIFA:
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.
TRFHTEMNEETUSHENNERELZIL, £5H DCR &R, Mid A ZMAIEEHRE 1.6 5
Ffridko

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 ¥ EB7i:
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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.
UEMBESHIMNBERARKARER, BoFEASEEUR—FAREHM, HEUE. ARBTIRARAEHR,
Compression force FE4877:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
WRAALRE, BMAAZERNINETLIBR,
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.
EERIRES, ARFEERBEFERISFESHEMBAK, MWORKA=ENIERTI,

Units of measurement: Refer to following table

MERhM: WTFER
Table 1 Units of Measurement

&1 NESM

No. Units Abbreviation Type of units

Fs =Ry EE =Ry it
1 Volt R4 \Y Voltage FBEE 1
2 Ampere Z1Z A Current B8R E{iL
3 Ampere-Hour &1Z%-/)\B¢ Ah Capacity BE B
4 Watt-Hour TL4%-7)\B Wh Energy BEE S i
5 Ohm BR#E Q Resistance F8FHEE{iL
6 Milliohm ZRUE mQ Resistance F8FE L
7 Degree Celsius BEKE °C Temperature SRR
8 Millimeter 2K mm Length KE 1L
9 Second s Time BB 8241
10 Hertz fifiz% Hz Frequency $RZE BB i
11 Newton 417 N Force 77811

12 Kilogram-Force 5277 kgf Force 71811

vi
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1 Scope of Application &F3EE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.
=@ BERT EVE £70 MB31 & S5 E F i,

2 Cell Specifications E8th3HE

2.1 Product Specifications = aiig

Table 2 Product Specifications

R 2 = mAIE

Items Specifications Remarks
= A fipas
Nominal Capacity
A S 314 Ah 0.5P /0.5P, 25°C +2°C, 2.5V ~3.65 V
Fresh cell
Nominal Energy st ER S
e 1004.8 Wh L
MRIREES
Nominal Voltage 32V /
FRFREE '
End-of-charge Voltage (Umax)
3.65V /
FEEBREIEBE (Umnax)
End-of-discharge Voltage (Unmin) 25V (T>0°C) )
HEBEILEEBIE (Umin) 2.0V (T <0°C)
Standard Charging Power 0.5 5500 4 2°C
— . 5°C£2°
7“/]‘/&3‘5 EEJjJ%

Max. Continuous Charging Power 0.5 550C 4 9°C
= 2= : 5°C £2°
RAFFETRINE

Standard Discharging Power 0.5 5500 4 2°C
s . 5°C £2°

AR IThER

Max. Continuous Discharging Power 0.5 550C 4 9°C

= . > . 5°C£2°
RAFFENEBINER
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
FaAME 0.18mQ £ 0.05 mQ Fresh cell #r&feRi, HE7 SOC
Weight 600 g =300 /
+
8 P00 5009
Dimensions Heightl With Terminal

(With BE1 (H) 2072 mm 0.5 mm VAT
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insulation film) Height2 2046 05 Without Terminal
- . +0.
R~ BE2 (H) mm =55 mm TR AT
(/Z\Eﬂﬁ) Length
o . +0.
BE (L) 173.7 mm £0.5 mm /
Thickness (300 kgf iéo IIggf coggogssmn force,
BE (1) 71.7 mm %0.8 mm elivery SOC)
= (300 kgf 20 kgf [E4& 77, HEZ SOC)
Center distance between
the poles 123.0 mm +0.3 mm /
wAEFRLEE (D)
Charging Temperature . .
Operation FSEEE 0°C ~ 60°C /
Temperature
TEBRE Discharging Temperature o oo
e E 30°C ~ 60°C /
L year 0°C ~ 35°C
- Storage 15 Delivery SOC status
emperature . "
BRRE 1 month S 5 SOC s
14A -20°C ~ 45°C
First Month < /
3.5% /M i
Self-discharge Elz e Delivery Soius)trit;s’ 25T 2T
e After First Month < 1 SOC 7, 25T + 2T 8%z
<3.0%/M
BAE

2.2 Electrical Performance EB148E

Table 3 Electrical Performance Parameters

& 3 BMLESH
Items Specifications Testing Methods
il= A MR 7575
Items | Discharging energy | Energy efficiency
; ap = ab 2 xpse
_Rate Charge and Rate BEEREE BEERER Appendix 1.11
Discharge Performance N N
N ab 0.5P E1 E1 /El >93.5% [}ﬁ-i 1.11
BRI E
1P EZ*E 95%*E1* E3*/E3 >87%
ltems | Discharging energy | Energy efficiency
High/Low Temperature | Temp, MEsES BeERE
Charge/Discharge Appendix 1.12
Performance 45°C Es"> 98%*Eo" E4a"/E4>93% MisE 1.12
BRI AE - - -
5°C Es > 80%*Eo Es"/Es > 76%
Capacity Retention and Items | Discharging energy | Discharging energy Appendix 1.13
Recovery Temp. retention recovery

-2-
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(100% SOC) R N R
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. MEBREEME =R Appendix 1.14
S B ppendix 1.
FRATERE 25°C & 28days > 98%*Eo" PR 1.14
(50% SOC)
45°C & 28days > 97%*Eqo"
Cycle Life 25°C Cycle | . Appendix 1.15
E =i 25°CTEIF 8000 cycles, 70% SOH Mz 1.15
Temperature rise refers
to the difference of the
_ 25°C, 0.5P, cell surface temperature
Cell temperature rise discharge <10°C befqre and.aﬁer
B ot 25°C, 0.5P BER = discharging
T B RIS A SRR
MREREEE
Swelling Force 70% SOH <50000N Appendix 1.16
KT 60% SOH <60000 N FI3R 1.16
2.3 Charging Parameters 78E2&%}
2.3.1 Charging Mode 7EBIZT
Table 4 Charging Mode Parameters
x4 ZTHEENSH
Parameters Specifications Conditions
28 A M4
Standard charging power
— 0.5P 25°C x2°C
7“/]‘/&3‘5 EEJjJ%
Maximum continuous
charging power 0.5P 259C +2°C
AT B PIHRERIE
Standard charging voltage Single cell <3.65V
TS B E B{REEith <365V
Standard charging mode Charge to 3.65 V with a constant power of 502.4 W
FEFERERT I 5024 W IEIHERFTHEE 365V
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Standard charging
temperature 25°C 42°C
WEFTERE
Absol harai No matter what charging mode the cell is in, once the
solute charging cell temperature exceeds the absolute charging
temperature (Cell o o temperature range, stop charging.
temperare) v T e T AR, BEE— BB
N L~ 7 7 R ) MmE—E 2 4
HtFBRE (LR o ORI, A =
WRERETEE, BMEILERE,
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.
4EXT TR EBE A 38V

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

2.3.2 Other Charging Modes H 17z EBE =

Table 5 Continuous Charging Modes (unit: P-Rate)
&5 R BRI (Bl P-Rate)

Cell temperature /°C
BHRE/C

0 5 10

15 20 25 45 50 55 60

Max charging

power 0% - 100%
SOC

RATBNE (P)

0.05 | 0.12 0.3

0.5 0.5 0.5 0.5 0.5 0.5 0

2.4 Discharging Parameters R EB&

2.4.1 Discharging Mode FEEIER,

Table 6 Discharging Mode Parameter
xR 6 MEERASH

Paran?faters spez:?igzggns Conditions
2 . el
Standard discharging power
e 0.5P 25°C x£2°C
Maximum continuous
discharging power 0.5P 25°C 42°C
=P CEEIES oA E S
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
FREREBRT A 5024 W IETNEMEBE 2.5V
Discharge cut-off voltage 25V Temperature T > 0°C
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MR LEEE mE T>0°C
Temperature T <0°C
20V BE T<0°C
Standard discharging
temperature 25°C +2°C
TRERERE
_ _ 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

T M T MR EBEELN, BEE —BBHANKRERET
&, BMEEmRE,

HWHBERE (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.
L3S T FE B s/ 18V TIC A T RSN, BlBE—B/NFENREBBEE,
BM{= LR EB,

2.4.2 Other Discharging Modes ELfthiEEIE R,

Table 7 Continuous Discharging Rate (unit: P-Rate)
R 7 FEMEBER (21 P-Rate)

Cell temperature /°C
B3R o C -30 | -20 | -10 | -5 0 5 45 50 55 60
Max discharging power 0% ~ 100%
2 HEE (P) sOC 0 05 | 05| 05|05 | 05|05 )| 05| 05 0

2.5 Safety Performance &2 aE

Table 8 Safety Performance Parameters

x8 TSN

Items Specifications Test Methods
=] A& ML 7575
Over-charge No fire, No explosion Appendix 1.17.1
TR REEX. RIEVE MR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SR AN NIENE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
)i AN NIENE MR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BtE RN RIRIE MR 1.17.4
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Drop Test No fire, No explosion Appendix 1.17.5
i RN RIENE MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
RSE iR RN TIEVE MR 1.17.6
Heating No fire, No explosion Appendix 1.17.7
I REEN. FIENE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
A S RN RIENE MiF 1.17.8
Notes &FE:

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.

UENREREBSERANTEE, RAXARAERINZE2RTEY, BFERTFIZTRIL,
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.

BtEAERER IR, EFNETERNRERASSNHIERE MERMARRNEBNRENESE. AEKESE
NNEFZMHTELZFTEZ M EVE HETIENN AL REE. ZHERREMARBEE X8t &EIAER
150% B E/NFAIRMBE £/ 60%, NIFIEABM, BERZMERK, Kb EVE (KIE™mEE MRS
BRI AENSRRERIERERBLENRABESE—IIEXTEE.

4 Application Conditions FZFA& ¥

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.

ERANEERMEENSERS, mREkE. EESFRIPS BN, HE EVE RUBMEERSIFMANILITTS
B, AR BR. RARIESHEXES, MU EVE WZRAHTSITHEL, HEUBHEENE, RES
ERVEMIEHASNEE, AYRSENR”mRERENNINEE, FTASTENBMASERIARAATSEN
HHERY, EVE RERIEFRREBRIERE.

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

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

MBI RN 7R E SR, R, BiEIUEEERE RTEMERNMK. BEFRk. BTHK.
B SHAVEMATRE (B, £35. F), EVE 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.
R ERFRS BMER—BHMRETREA, &N, EVE AEEREFRIERE.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

RMBBRFAIGITRHAER 9 R 10 WL EBEMRERERS &M
Table 9 Safety Limit Voltage Parameters

&9 R2REBESH
Items Categories Parameters Protective Actions
=] ]l S RIFEHE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
TR Y EMEBEXE] 3.65 V BT IE 7R ER,
Charging Voltage Third BMS alarms
F I FE = 37V BMS R4IRE
Second Reduce cell charging current or power
3.75V

- PR EE St 78 ER ER SR B 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.
—45 380V IR, RFIFEERMEL T, HEIERMBER
i, EERANAGRREZ,
Discharai When the cell voltage reaches 2.5 V (0°C) or 2.0 V
ischarging o
End 25V (>0°C) (<0°C), stop charging.
nds o N . R
N 20V (=0°C) W B EAE] 25V (> 0°C) HE 2.0 V (< 0°C)
SIS TR
Sischarai Third 2.0V (>0°C) BMS alarms
ischarging - o
Voltage =% 1.9V (=0°C) BMS RZRE
TR e B & °
Second 19V (>0°C) Reduce cell discharging current or power
4 1.8 V (£0°C) PR BB BB ThER
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.
s 175V (<0°C) | YIMRERSR, EEIEEMELT IR HHEEHEER
%, 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 £ KRR RAVFER RERTRES, BTSN
Over current Reference 2.3 & 2.4 BMS controls the charging/discharging current within

protection BEFE23M24% specifications.
SR Bt EIE RS R AT S
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 354.8 Ah nominal capacity.
TRAELRE THEAE/\T 3548Ah REBELRREP, TERENTHNEEN
i 113%
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Table 10 Safety Limit Temperature Parameters
* 10 R2fRERESE

Items Parameters Remarks
= 28 = pEd
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C i 5 03
R ERETE FRRRIBRRRL
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
EaiRfERE NRBMEAREEIRSIRFPRE, NEFEREN O
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
HIMRIERE NRBMEARERTRERERE, IRFEEN 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.
RERRE R EME AR EBL RS RRE, HAEmR B A
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.
RER2RE IR ERREBT RERSRE, FREMR BRI
KAMIIF, ARERRARRTFRERZEEE.
Over heat protection Reference 2.3 & 2.4 Stop charglng/dl_schargmg whe;n the temperature exceeds the
N P o limitation in this specification
RS BEB23M 245 38 R ARSI, KL/
Notes &E:

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.

3t 75 FR BT AR L R, B

RIBAR N AV RIF B EREXFEIE, = FRN B BB EEIAR LR, FRIRTE,

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.

BEMBIEERET (0°CUTF) REREMENREL2EE THE, B EVE FABEFBMEAERIER
£, BMBNEMLITSRMEMMELE, REMEERILITRASBRNENRER, EVE FRIBAEM[R
o

45 Recommendations for Module Welding Parameters R£BI21ESEREIN

Tablell Welding Parameters
& 11 BESHK

Items Specifications Remarks
=] A& &
Laser Welding Depth 20 }
N NI =Fiva N S .
B BRER o
Max Pressure on Poles The mz:.(lmu_m forpﬁ on t(:wef poles in vertical
Welding bk S B ) 700 N irection with no deformation.
SZHX D f=r =] ¥ ki A
Busbar
0 myEss Max Torque on Poles . The maximum torlscl)%r;e?]n the poles with no
i m .
=¥ = . - = -
5= RERERAHRE RS BAE, FH
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
RIEEARRRRE MEARERRE, BREALELTH

4.6 Cell Compression Force EEjthE4SE/T

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:

EMTERRA AR, AT EBMEFNHYIERE, WEMEN— N EEEERRANESESN, EE7EK, BA
e REW EIRfS, BEERRK. BHEHFDMAFZFHNT:
-Compression area [E4ER: 173.7 mm x204.6 mm (L xH2)

-Compression speed E4&RE : 0.02 mm/s

-Compression direction [E4E /A Y direction Y 73]

-Cell SOC E83th SOC: 15 % ~ 40 %

-10-
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Fig. 12 Diagram of MB31 cell directions
12 MB31 BBt AR EE
Table 13 Cell Compression Force Limit Parameters
xR 13 BtESESIRFISH
Items Compression Force
= E4877

Recommended compression force

WEESR

3000 N ~ 7000 N

Instantaneous maximum compression force

BB SR K E4E 7

< 10000 N

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
FRMARZ NESE S EEEIE 10000 N, BRTEEEBMSZEIRE,
4.7 Cell Swelling Force E3ithfisthk /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:

EEAERETR, ARAEERBEFERRFIESHEMEK, MUARKEFENIERT; BHMBEKOIEER
BEMZORMMIEIM, Bith BOL #1 EOL (60% SOH) EAKHEER 3:

Customer shall fully consider the influence of the cell swelling force when designing the module. The product generates
expansion force during use, and the expansion force is about 60000 N when the cell capacity attenuates to 60% under the
test conditions of 15 mm steel plate + 0.0 mm GAP (the space for cells to expand). Customers shall consider the
reliability of structural strength in the product design process, and it is suggested to reserve 2.0 mm ~ 2.5mm expansion
space while grouping the cells.

B EIRITRARN , N7 5 (& BB K IR E . ~ mEERIERREFKT, BISTE 15 mm iR+ 0.0 mm
GAP (FIHE MR =E]) MIXFM TRIAE 60%EIRZAK 12979 60000 N, ZFEM~RIgITRIZEHFEE RS

-11-
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MsaER M, BINESEATE 2.0 mm ~ 2.5 mm B IE),

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

Thermal Conductivity W/(m K)

SRR WI/(m K)
Mean th | ductivit
ean therma conductivity X/Z direction J5A] Y direction A
SRABIIE
9~ 11 W/(m K) 2~ 3W/(m K)

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

HRAIYE
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%.

BtHTRERE, FRIRXMEA, UERBREMEKETAEENKL, ERERFME, NI SOC FHEA 30% ~ 40%
SOC, HEMEMERMHR: 0°C~25°C, HEITHEES60%.

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 AICER, FBAS (SOC, BERE) MREFE 15% ~ 40%, KEINE (= 1NBULE) B AbhLEETHEE
EF, N 3 MA#TRANETRERER ; BRI KR EHEEREIAEIFF, SR FiEE SR RER .

-12 -
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411 It is not allowed to ship with inflammable, explosive and corrosive articles in the same vehicle during
transportation, and stacking is prohibited during large package transportation; The product shall not be exposed to rain,

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

>

EEIRERAATHZA. 5B BERNYREERE, KREEChZIEFTEILLHES;, FRTATERN.
FERIEYIFRIHEZRS IR

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

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

5 Safety Precautions REME

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

PR BMENKR, REFAN, NRETFRRTIENIFER,
» Do not over-charge the cell. Otherwise, cell overheating and fire may occur. During cell installation and use,
hardware and software must be protected against multiple over-charge failures. See 4.3 of this specification for the
minimum requirements of protection.

Bz, [N, AJREsREBME RN RERNEAE, TRMEENERS, BHENRGREELTEE
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.

RZ3Y BRI TR B KOHIT R IERE]. RENEE KBRS HITRINR, #HMm5lEAREMNR, 77
RABIGITIIRE RIS BMS BIERMIE 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.

EBMIFERA L TENY, NBRRANEEXNEMMERZ2NTN, RRBRKAREHYREREBER,
» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8V, so as to avoid over-discharge.

BIEIHEE, EEMEBERSER, ABLEIHRE, BN ERZEE, FBELEFE 28V UL,
» Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

RitEsE MEAMESRY, SNWAER5IREMIAIINERA. Finmia,
»  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.

EREFEENERBELT, BHEEREET 65°C, NRBMREBT 65°C, BHUEERATXABM,
= IEBMIETT,
»  Please use a special charger for lithium-ion batteries when charging.

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

EERERER, MREEBIRTINAEZEEMENR, BiERAFTE,
» It is forbidden to use metal to directly connect the positive and the negative of the cell to short-circuit. Otherwise,
strong current and high temperature may cause personal injury or fire.

Rt AT REEEZEEMEARIER, SNRERNSEITESBRASHEREAR,

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

BIEREMEERE, Ak, EE—EEHHITF.
> Itis forbidden to knock, throw, step on or bend the cell.

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

BRI EEIR S,
» ltis 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, FEERVMERD. MEREIAE, SNEMAIETEER, mESRMNAR,.
> It is forbidden to use it in places with strong static electricity and strong magnetic fields; otherwise cell safety
protection devices may be damaged and cause safety hazards.

BIEERFR RNt S €A, SNSRFENRSFRIFEE, FRRERE.
»  Customer shall securely fix the cell to a solid surface and bind the power cord in a proper place to avoid arcing and
sparks caused by friction.

BRMBNZeMEEEEGTEE L, HEBREATSMRETSENME, OB EEMS BN
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

DRBH R RN AEA#ITESER A EMNEREES AT RKERBMEATIERLRES

Ko

> If the cell leaks and the electrolyte spills onto the skin or clothes, immediately wash the affected area with running
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water. If the cell leaks and the electrolyte enters the eyes, mouth, nose and other open parts of the human body,
immediately wash with plenty of water and seek medical treatment immediately, otherwise serious injuries will be
caused to the human body. No person or animal is allowed to swallow any part of the cell or any substance contained in
the cell.

WNREBMIRR, BRERBEIRKEIARLE, NIZERAR/KERZEMXE, NREMEEME, BRR
HNIREE. 0. 8FAEFREAL, NIZBPBAAEEKAE, S EXERT, BUSNAKEHR™EHRSE
IEEEI A SIS & BBy I ER i 3 BB PR 24 52,
> 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.

MRBMEHREK. 2P TE TEREH. 07 7BIBPHREARE, LARKBHEMEENTE
BRBEHEH,
> Itis prohibited to disassemble the product without the written consent of EVE.

KEZ EVE BTEHAEE, FLIEMBEFRE o

6 Disclaimer Sz BH

> 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.
MBRTEmBERBUNERAENRERABFOIMEHTER, EVE ABAEFRRERIERERAL
SIENMABEE—UIMEXET. FRaHR1TH, X EVEEESHHEEMN, EVE REERTmBERE
ALERTTENRF

» EVE reserves the right to modify the product specification. Before ordering EVE products, customers need to
confirm the latest status of the products in advance with EVE.
EVE REX A ™= RIS BEARIINF], ZFEIIW EVE =mAl, &5 EVE RailIA=mi&RHTRES.

»  This specification is written in both Chinese and English. In case of any difference between the Chinese version and
the English version, the Chinese version shall prevail.

BB LUARRBIERRL, MPRXYEFEARE, URXREAE
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7 Risk Warning RBSE4&

7.1 Warning Declaration Z;RxERH

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!
WA R IE M T H B iPES IR ER .
BRI R B A BT WAIRHE S R2FIIN A THRIT.

BT ERE S rTRRIS R S F A,

7.2 Types of Hazards 8!
Customer must be aware of the following potential hazards in the use and operation of cells:
BRI NERNRESEPEEUATEENRGRK:
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.
FERI BRRIEEMLE REENX L,
c¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

FBFLEREEIMER, EREBIN. BIEIAKE, BEBERENIRIEREMBIPES,
8 Others Hith

8.1 Rights and Obligations of EVE EVE BIAFIFI X 5

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

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

EVE RS E A EITHN NP RITESITRE, RHFREFSMYPEMSHEK;

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

EVE AEFRHNAGHIAN. RETEN~m;

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

with the standards promised by EVE;
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EVE B XS NE RiREMERIARS , IRSATER EVE FRAERTERS
» 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.

EBEFPNARSR T AV ERREFIIZETEE R NMIEN, EVE #1TREARARSZHRARS.
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, RERReTURE. ERIBBRAZRGZIMEAR™mEBREEE JFm
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,

8.3 Confidentiality agreement {RZZ MY

The customer shall keep the cooperation content highly confidential. Without the permission of EVE, the customer shall

not disclose any content of the technical agreement to a third party. Otherwise, the customer will be held responsible
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according to relevant laws.
BEFNYSENESERE, KE EVE 8], AMERE=ZFEEARBHNEFRNRE, BN, BKEBBEXEZZEE

o==

ﬂm{io
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Appendix 1: Cell Drawing of MB31 Mg 1: MB31 EthE4K

4
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RYMEAFLE AR,

Fig. 15 Diagram of cell size and appearance

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

1.1 Environmental Conditions IfiZs&{4

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

BREBHES, HIEMTERERN 25°C £2°C, HEIHEE 10% ~ 90%, K=SESI77 86 kPa ~ 106 kPa AYIF 15+

#H1To AR BFIIRIINER, 25 25°C £2°Co

1.2 Measuring Instruments ME1&&

The accuracy of measuring instruments shall meet the following requirements:

HEEEWAFS THIENK:

A. \oltage measuring device EB[EM=E3EE: +0.05 % FS;

B. Current measuring device EERMEXEE . +0.05 % FS;

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

D. Dimension measuring device R~ ME3E: +0.01 mm;

E. Weight measuring device E2ME%EE: +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).

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

1.3 Test Clamp Preparation and Installation Jllif 52 B /AE MR

1.3.1 Ordinary Steel Clamp @M% R

The single cell shall be clamped with steel splints (thickness: 12 mm). The splints need to cover the large surfaces
of the cell and be fixed with 6 M8 bolts. All sides of the splints need to be covered with insulating film. Clamp as shown
below:

BABEMERAWEER (BEE: 12mm) BE, RIRFEBZEBMAE, KiRZERA 6 1 M8 #i2EE,
KRENEEFEELSE, XETENTEMMT:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 REREE 2 Btk AE s RE

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.

KeEBERKE (ME: PET, EE 0.1 mm) MIARENLA (M5: PC, EE 0.3 mm) B9 (15% ~ 40% SOC)
HEEWE, BETXASRE, £/ 6 1 M8 1Ei2EE Wk B {RIEE = RAFIATIE /779 300 kgf +£20 kof, XA
FHARMNEFXRIRBUNEE (£, . F), EEEZEFEHNTFETF 0.3mm,

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BHERREE 4 BHERAREE

1.3.2  Swelling Force Clamp FERf /1R E

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

RKEeEBRHE (ME: PET, EE 0.1 mm) MIARENLA (M5 PC, B 0.3 mm) BIEE (15% ~ 40% SOC)
EEE, ETREKDXAERE, PTEKOXRAEMEEE, EEREREEEI/I 300 kgf £20 kof, E£XIR
&, BXRATHARNEFEXIREUNEE (L. B F), EEERFEH/NTFEF 03 mm,
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Fig. 5 Diagram of cell with swelling force clamp
5 BitHEEKIXRAREE
1.4 Dimensions R~

Test instrument; Automatic wrapping machine;

Rt BnhBREN;

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

HEAE: EREHEENNLRMKE. BEMNSE, HEil 300 kgf +£20 kgf BIE o

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

FEMEREREE SOC IEINSEFEM, MEERINEIEINSEREN, Y EERELENEMNERE,

15 Weight E2

Test instrument: Electronic scale;
R HE: BT,
Test method: measure the weight of the cell with the electronic scale.
RIFE: FRBFEISBEHNES,
1.6 Internal Resistance FIFE

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
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cell with a constant current of 1C for 10 seconds and record the voltage V- at the end of the rest, and calculate the DCR.,
DCR= (V1- V2) %1000 / 314.0 (m®).
b. ERMWEE (DCR): EBLA 0.5C BRRRIEMFTEE 3.65 VG, HIEEFZBEFTBEMA 0.05C #LL,

#E 30 min, FA/FLL 0.5C 1EEAKER 60 min (A% SOC /9 50%) , HE 1h, IERBWERILE V., A 1CIE

1.7

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

1.8

19

JRER 10s, IERMEBERAIBE V2, E DCR, DCR= (V1-V;) %1000 /314 (mQ).

Pretreatment FAbIE

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

EDVMAFF46RT, BMFEAHITHAIRREF, UHERIALN RS EL FHENRENRS P BIT:

o

Charge the cell according to the standard charging mode;
B IRIRIE TR TV TE R
Discharge the cell according to the standard discharging mode;
B IR BR AR E T AR TV B
Repeat a~b no more than 5 times;
c. EE a~b FEI 5 K;

o T

o

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

NREMELERRNBESETUASTAITEEN 3%, WINNEMTER T FILIE, FAER AL,

Charge Calibration #J¥51¢ 75

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

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

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

SYEEMLA 502.4 W IBTHERNEBE 2.5V, #&E 30 min;

XFEELL 502.4 W {BISZRFEBE 3.65 V, HE 30 mino

Discharge Calibration #J#&1¢HEE

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

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

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

EMIRRE 25°C £2°CHIELET, H®ESh;
TR 502.4 W IBIEFZEZE 3.65V, #HE 30 min;
STERMLL 502.4 W [BIHEKREBE 2.5V, #{E 30 mine
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1.10 Capacity and Energy Calibration #¥J3A{t 7= EBEEE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperature of 25°C +£2°C. Charge the
cell at a constant power of 502.4 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 502.4 W to
2.5 V and rest for 30 min. Repeat 5 times and record the average of the last three charging energy as Eo, the average of
the last three discharging energy as Eo* and the average of the last three discharging capacity as Co*.

BEMTEREIFMREE 25°C £2°C, XEMIRER (1.9) #HITHANMEB, LL502.4 W BN FEBE 3.65V,
#®E 30 min; LL502.4 WIBINZEMKEBE 25V, HE 30 min, EE5X, BRE3IRNFGEBEETFHENE, B3
RIEBREETIYEN B, f5 3 RMEBBREFIIEN Co'

1.11 Rate Discharge Performance 2= 4AE

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

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

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

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

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

0.5P energy efficiency = E1*/ Eg;

1P energy efficiency = Es*/ Es.

TEIRRE 25°C 22°CIRMHT, XWEBMIRER (1.9) ¥R LKE.

L 502.4 W IBINEFEEHZE 3.65V, #E 30 min, i85 Ey;

L 502.4 W IBINEREE 2.5V, HE 30 min, 124 Ei*;

1 1004.8 W fBIfZFEEBEZE 3.65V, #E 30 min, i85 Ez;

A 502.4 W IBINERFEEZE 3.65V, H#E 30 min;

L 1004.8 W IBIHZE KB E 25V, #{E 30 min, i85 E*;

L 502.4 W IBINEHKEBE 2.5V, #E 30 min;

L 1004.8 W fBISZEFEBZE 3.65V, #E 30 min, 1279 Es;

L 1004.8 W IBIHZEMEE 25V, #{E 30 min, i85 Es*;

b1 502.4 W IBIHEHKEBE 2.5V, #E 30 min;

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

1P BEE

E=E3" E3*100% .

1.12 High/Low Temperature Discharge Performance =/EBREE4EE

1.12.1 45°C Charge/discharge Performance 45°C e B2 14 AE

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

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

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

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

Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Ea.
TEMRRE 25°C 22°CIFRHET, XWEMIRER (1.9) #BILKES;
£ 45°C £2°CHRMHTHEE 5 h;

I 502.4 W fBINEIFEEBE 3.65V, #E 30 min, i2A Es;

I 502.4 W fBINEMEBE 25V, #E 30 min, i249 Es;

T EBREERIFER= B4/ Eo™100%, BEERE= E4 E4*100%,

1.12.2 5°C Charge-discharge Performance 5°CZEIREE 4 EE

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

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

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

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

Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.
TEIFRIRE 25°C +2°CRYSRM T, XTERMIRAR (1.9) #IAMKRE;
£ 5°C £2°CHMHTHE 5 h;

I 502.4 W fBINEIFEEBE 3.65V, #E 30 min, 24 Es;

L 502.4 W IBINEMREE 2.5V, #E 30 min, i2A Es;

T EBREE RIFER= Es'/ Eo™*100%, BEEMZE= Es’/ Es*100%.

1.13 Capacity Retention and Capacity Recovery faiEE{RiF5ME

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °Cfai BR#F5 M E

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

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

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

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as Es;
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Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E7*;
Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = Ez*/ Eo*.
TEIFRIREE 25°C +2°CRUSRM T, XTEMIZIR (1.8) #IRKTE;

EBHTE 25°C 22°CHR M4 TERF 28 X;

I 502.4 W fBINEMEBE 25V, #E 30 min, i29 Es’;

I 502.4 W 1BINEFEEBE 3.65V, #E 30 min, 279 Es;

L5024 W EINRKEBE 25V, #E 30 min, 124 E";

TR EBREERIFER= E¢"/ Eo™*100%; M EBREERE == E/"/ Eo™*100%.

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °Cf BR#F5 I 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 502.4 W and rest for 30 min, note the energy as Es*;
Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note the energy as E;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Eo*;
Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eg*/ Eo*.
TEMRRE 25°C 22°CIFRHET, XWEMIRER (1.8) #BILRTES;

EBIHTE 45°C +2°CHRMTHEF 7R, 1E 25°C2°CHRMHTHE 5 h;

I 502.4 W IBINERMEE 2.5V, BB 30 min, iBH E;

L 502.4 W IBINEFEEHZE 3.65V, #E 30 min, 24 E7;

L 502.4 W IBINEKEBZE 2.5V, HE 30 min, 129 Eo*;

TR EBREE REFER= Eg"/ Eo™100%; M ERREEMRE == Ey"/ Eo™*100%.

1.14 Storage 7ZfiEI4AE

1.14.1 25°C Storage 25°CTZfi#

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

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

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

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

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note the energy as Esg;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E1o*;
Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.

EIRERE 25°C 22°CIRMHT, XWEBMIRER (1.8) ¥R,

A 502.4 W IBINZTER 60 min, HE 30 min;
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EIHITE 25°C £2°CEK A TETE 28 K, 7E 25°C2°CRHTHRE 5 h;
L 502.4 W IBINEKEBZE 2.5V, #E 30 min;

B 502.4 W IBINEKFEEHZE 3.65V, #E 30 min, 279 Es;

A 502.4 W fBINRKEBE 25V, #E 30 min, i2A Ew’;
FEEBREE S %= Eq/ Eo*100%, HEBAEEME == E1"/ Eo™*100%o

1.14.2 45°C Storage 45°CTZf#

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

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

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

25T £2<;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min;
Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min;

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

Discharge energy recovery rate = E1o*/ Eo™.

FEIFRIRRE 25°C £2°CHIR T, XJEBMIEIR (1.8) ¥k,
L 502.4 W BINZE R E 60 min, #E 30 min;

BB MTE 45°C2°CR A TiE1F 28 X, 7E 25°C2°CH M THIE 5h;
L 502.4 W IBINEKEBZE 2.5V, #E 30 min;

L 502.4 W IBINZEFEEBE 3.65V, #E 30 min;

Bl 502.4 WIBINZEMEZE 25V, H#E 30 min, i£A Eu’;

FEB BE 2R E = Ey" Eo™*100%s.

1.15 25°C Cycle life 25°CT&M Hip

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

MIHFTIRER 1.3.1 #HITHREAEEMRE,

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

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

EFMIR: FEIRE 25°C +2°C;

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

b. Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 minutes;
c. Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 minutes;

d. Repeat steps b~c 8000 cycles.
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a. XTEHIREE (1.9) #IMALHEE;

. L5024 W IBTHZKFEEBE 3.65V, HE 30 min;
c. LA 502.4 W ETHERKEE 2.5V, #E 30 min;
d. EE b~c &£ 8000 A&,

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

(ox

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity Cu". rest for 30 min; The capacity retention rate = Cy" / 314 Ah x100%.

£ 25°C + 2°CHIF B BE TR EREMIX: L5024 W BINEFEHBE 3.65V, #&E 30 min; LL502.4W I8
ThEREZE 2.5V, E 30 min; LL502.4 W 1EIHEFEHEZE 3.65V, E 30 min; L1 502.4 W [ELHRKEE 25V,
EREBHEEN Cy", HE 30min; MEBBERKTE = Cu'/ 314 Ah *100%.

When the cell is at 80% SOH and 70% SOH, modify the charging and discharging power according to the capacity
of the cell: 100% ~ 80% SOH, 502.4 W; 80% ~ 70% SOH; 401.92 W; 70% ~ 60% SOH, 351.68 W.

FE7E 80% SOH. 70% SOH, FiZBEMEE, BIEFRKMBINZE 100% ~ 80% SOH, 502.4 W; 80% ~ 70%
SOH, 401.92W; 70% ~ 60% SOH, 351.68 W,

1.16 Swelling Force Test F&AK 77303

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.
R (1.15.1) #1T1EIF, EREBEFZRBIEZTHBEMSRAFKONBRESEREE,
1.17 Safety Performance &2 MAE

1.17.1 Over-charge Test id FREEIX L

Charge the cell according to (1.8) at the ambient temperature of 25°C #2°C, and install the test clamp according to
the methods in (1.3.1). Charge the cell to 5.475 V at a constant current of 314 A or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

TEIFEIRE 25°C £2°CHIKM T, XTERMIRER (1.8) ¥MiakzxEs, ABEKE (1.3.1) HNAELTEMNAXA,
I 314 A EBTRIERFZHE 5.475 V FEHBELAEI 1 h, {E1E78E, ME 1 h, (8% GB/T 36276-2018 (87
fifi BE FA$E B8 F FR L))

1.17.2 Over-discharge Test 3 HEIXLE

Charge the cell according to (1.8) at the ambient temperature of 25°C %£2°C, and install the test clamp according to

the methods in (1.3.1). Discharge the cell to 0 V at a constant current of 314 A or for 90 min, and then stop discharging.
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Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium lon Battery for Electrical Energy Storage)

EIRERE 25°C £2°CHIZMT, XTEBMIREE (1.8) #MiakzxE, AERKRE (1.31) NAERENLEE,
B 314 A BYEERIE AN ER 90 min S{FBEAEI O V BHE L. W 1 h, (5% GB/T 36276-2018 (EB/Ifi#kE
T
1.17.3 External Short-circuit Test SMEE&IRLE

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

TEIFRIRE 25°C £2°CHZMT, XEEMIRER (1.8) #iakzeE, AERKRE (1.31) WAZEENHARXE,
RriE, SRESMERIZER 10 min, SMEBLRRREBFEERN/NF 5 mQ. Y% 1h, (Z% GB/T 36276-2018 (FB/Ifi#
REFRSEE T ERI))

1.17.4 Crush Test $EiAL%

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:

TEIIRIRRE 25°C £2°CHORMT, MR (1.8) WAk e, BRIMTHREH#TIAR:

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

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

¢) Crush speed: (5 £1) mm/s;

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

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

a) FEAm: BEETEMRIRGEREE;

b) BYERAE: F12 75 mm BFEE, FEBENKE (L) KATFREERBREENRT;

¢) FEERE: 5+1mm/s;

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

e) ME 1h, (B%E GB/T 36276-2018 B IfiEREAAEE FHBith)
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%—’E 75 mm
—

D75mm\

Fig. 6 Diagram of the Extrusion Device
6 HIEEETEE

1.17.5 Drop Test Bk&idie

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)

R 25°C £2°CRUSMT, XTEMIRIR (1.8) ¥IAKFEE, KEMEARZEAETM 1.5m SELBH
ECEENCORME L, ME 1h, (5% GB/T 36276-2018 (E8 /1fifAEFA SRR 7 E87t))

1.17.6 Low Pressure Test {8 Eif

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

TEIFRIRE 25°C +2°CRYSRM T, XTEMIRER (1.8) #MMA7RE, AREKR (13.1) HWAEEEMNIAXA,
BMBNESERD, BAHIRRAEDSER 11.6 kPa, BEAN 25°C +£2°C, B#E 6 ho M 1 h, (8% GB/T
36276-2018 (FEAIfEREREE FHM))

1.17.7 Heating Test (130°C) HI#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 lon Battery
for Electrical Energy Storage)

TEIFRIRE 25°C +2°CRYSRM T, XTEMIRER (1.8) #MMA7RE, ARKER (131 HWAEZEMNIAXA,
RBMBNEER, BEFMKR 5 °C/min FIERRREEAE 130°C £2°C, FHRIFIEE 30 min FELMMA. A
" 1h, (5% GBIT36276-2018 (FB7IfEREFATEE F M)
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1.17.8 Thermal Runaway Test #skizitie

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

(1) EMERRE 25°C £2°CAYRMT, XTEMIEIR (1.8) #MiAkRE, AERRE (1.3.1) NAEELZENIRX
=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.

() ERTERIEFERINARE, FEEXANEZRE, TRALSE, MAKRBERTIERERFI600 W ~
1200 W, FERERMSEASMARENELR, MARESHEMNEZZR, MAZENRIABNARFE LR
FORIMAR; RREREENE, BNSEEFRBAETTEAESIN—MN, BNLRETMARAEEHTINET
B, REHERNRFERE/NTLs, BREZERN+2°C, BEFRBIRENERN/NFLmm,

(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) BEINAEE, AUHKRANREMBAESITRHEMA, SREAKENE RN SRERE300°C

By, fFIEf%, KAMAEE,

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

a) The test object generates a pressure drop;

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

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

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

a) A& = 4 B ERE;

b) MM =UREAE BMARIFREE;

c) HMRBVRFIERE dT/dt > 1°C/so

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

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

- Heating unit
f Heating unit(resistance wire)

@ Temperature monitor

Fig. 7 Diagram of thermal runaway test
7 ARERRINAREE
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