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Term Definition RIBEN

Product 7=fn:
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.
A BRI REIEHRILZEABRAR (UTEMEVE) £/ MB31 AMERESR FBEM,

Customer & 7:
Refers to the buyer in the product sales contract signed with EVE.
{ES EVE BEEF RiFEERPNER.

Environment temperature 15 RE:
The ambient temperature where the cell is located.
BTN A R IRE .

Cell temperature HHR
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.
RZEAEMKREROREERBZINENEMEREIVEE, REERFINSLRNEEDR EVE IZFH
B Eo

Fresh cell FrEfeaih:
Refers to the cell within 7 days from the customer’s receipt date (for domestic transportation only)
EEFPWREHARER 7 RUANSEM (RIREREZH) -

Power IhE:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1004.8 Wh and the charge/discharge power 1s 502.4 W, the
charge/discharge power is 0.5P; When the cell energy decays to 803.84 Wh and the charge/discharge power 1is
401.92 W, the charge/discharge ratio 1s 0.5P.
FMENES MRS ZRNEN EMRIEEENLE, AFS P RF. i, HEMEEER 1004.8 Wh,
FEEETRERTIZE A 502.4 W BY, MIZEERSNMEBIIZRY 0.5P; HEMEES =M /0 803.84 Wh, ZRBMBIIE
7940192 W BY, NIFEEREEMEBINERA 0.5P,

State of charge fa FBIK7&:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation 1s expressed by SOC. For example, if the capacity at 314 Ah 1s 100% SOC, the
capacity at 0 Ah is 0% SOC.,
TELAHNBERT, LLE/NEE UM ARMUITENEESERSESIFTEEMNILE, 858 soc

iv
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R BlIN: BRBEN 314 Ah FPREMA 100% SOC, HEEHR 0 AL B, SOC A 0%,

State of health FRE:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
314 Ah 1s 100% SOH, when the cell capacity decays to 251.2 Ah, it"s at 80% SOH.
BSERR B E SR MEEMILE, 5 SOH RiR. fliN: BMEE 314 Ah 9 100% SOH, BERAN
251.2 Ah B, SOH 79 80%,

Cycle {&If:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
The cycle includes short-term normal charging or a combination of regenerative charging and discharging processes.
In the charging process, sometimes there is only normal charging and no regenerative charging. The discharge can
be formed by combining some partial discharges.
Bt E M IR ERR— A — B, B REERNEEZENEBTERBNNBIENAS, &
FHEIREFENABEETEMEBEREMNE R, WEIUR—LHSMEHESTE RN,

Open circuit voltage JTEHBE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCYV.
RAEBRNERAHMBERITNENEBNEE, 85 HO0CV &R,

AC resistance 32 FA:
Apply 1kHz sine wave current between the positive and negative poles of the cell, and the internal resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described in appendix 1.6 of this
specification.
HEMIEARCEN 1kHz NIEKK B, MWIAPHSEIRIAMEE, 485H ACR &, Wil A EMNA AR
RE 1.6 R,

DC resistance B 7PAFA:
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.
THRFATRENBEEEUSHNNEREXZL, 85 H DCR &R, MAAZMEHEBRRSE 1.6 &
FRrid.

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.
BEFEMERHRXANES, MEEFEMIESEIEEESHARNEMS pack BHEI™ M.

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.
EHES HMARMAMCHER, BorERANZUE—ARAEN, H2UE, ARETRA M.
Compression force E4577:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RABLRN, BEMAIAREEINREBR,
Swelling force FEHET:
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.

EEAIER, ARFEERBSFEERESEEBEK, MYYRFA~LENER,

Units of measurement: Refer to following table

MEHEM: WTFFR
Table 1 Units of Measurement

*1 N8Rl

No. Units Abbreviation Type of units
Fs B S =R vgit
Volt fREF v Voltage BBIER I

2 Ampere TIE A Current BB
3 Ampere-Hour ZEE-/)\Bd Ah Capacity B8 U
4 Watt-Hour FL4F-7] B Wh Energy BEE A
5 Ohm FI4E Q Resistance EBPEEA{]
6 Milliohm =ZEFRIE mQ} Resistance EBPHE (i
7 Degree Celsius R EKE °C Temperature ;R B (U
3 Millimeter A mm Length iE 211
9 Second s Time BY/B]E I
10 Hertz 2% I35 Frequency MR B AiI
T Newton 44 N Force 718U
12 Kilogram-Force F 52 /] kgf Force JJEA (U

Vi
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1 Scope of Application EFEHE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.
A mABHERT EVE £ MB31 2 SEE T8,

2 Cell Specifications EBHFIHE

2.1 Product Specifications = fRilfg

Table 2 Product Specifications
=2 i

Items Specifications Remarks
= HIAR &
Nominal Capacity
FHAS 314 Ah 0.5P/0.5P, 25°C + 2°C, 2.5 V ~3.65V
Fresh cell
Nominal Energy Y EE S
S 1004.8 Wh e
FRATBESE
Nominal Voltage
- 32V ¢
FRFRERE
End-of-charge Voltage (Umax)
. 365V :
FERERAEBE (Unx)
End-of-discharge Voltage (Umin) 2.5V (T>0°C) ;
HEBEIERE Unin) 20V (T =<0°C)
Standard Charging Power
i e 0.5P 25°C4:2°C
IRETRERIIER
Mazx. Continuous Charging Power
= =z 0.5P 25°C £ 2°C
BRAFHETEBINE
Standard Discharging Power — ST IS
—a j °C +2°
PR R IR
Max. Continuous Discharging Power - ————
S 3 o] + O,
AR EBINE
Initial Internal Resistance " AC, 1 kHz, Delivery SOC,
IEAIE 0.1 m 25 008 mid Fresh cell #8fE, 453 SOC
Weight
= 5600 g + 300 /
55 . .
Dimensions Heightl With Terminal
) . ) + 0.
(With SE1 (H) 207.2 mm + 0.5 mm SRt
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insulation film) Height?2 Without Terminal
N 204.6 +0.5
Rt BE2 (H2) T T T FEERE
(gﬁﬂﬁ) Length
+
B (1) 173.7 mm £ 0.5 mm !
Thickness (300 kgf'+ 20 kgf compression force,
=E (1) 71.7 mm + 0.8 mm Delivery SOC)
s (300 kgf + 20 kgl 4877, tHEE SOC)
Center distance between
the poles 123.0 mm + 0.3 mm /
RAEHOEE (D)
Charging Temperature . .
Operation FEERBRET 0°C ~60°C /
Temperature
3B R Discharging Temperature
TAFEE e R -30°C ~ 60°C /
ANz
1 year
0°C ~35°C
Storage 1 5 Delivery SOC status
Temperature . w
TR 1 month ELe] G SR8
| 48 -20°C ~ 45°C
First Month
S disfimmge =P <3.5% /M Delivery SOC status, 25°C + 2°C
. storage
B Fifter Bisstforith 5 6, P H# SOC KT, 25°C + 2°C fiE7F
BHARE '

2.2  Electrical Performance EB4$8E

Table 3 Electrical Performance Parameters

® 3 EMESH

[tems Specifications Testing Methods
= S MiXT7 %
Ttems | DPischarging energy | Energy efficiency
ab= ab 2 spsr
Rate Charge and Rate TR REE HEEME Appendix 1.11
Discharge Performance ; p
N N 0.5P Ey Ei"/E1 = 93.5% MR 1.11
BRI EMEE
1P Ex"> 95%*E;" Ea"/Es > 87%
Ttems | DPischarging energy | Energy efficiency
High/Low Temperature | Temp, W EES E
Charge/Discharge Appendix 1.12
Performance 45°C E4"> 98%*Ey” E4*/E4>93% MR 1.12
S G = . .
3°C Fs™ > 80%*Ho Es /Es > 76%
Capacity Retention and Items Dlschargmg energy | Discharging energy pperdin 1,13
Recovery Temp. retention recovery

-2
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HERARESTE SEERREE WEBREE e = MR 1.13
(100% SOT) 25°C & 28 days Eg" > 95%%Eg* E7" > 97%%Eo"
45°C & 7 days Eg"> 95%*Ey* Eo"> 97%*E,"

Tratis Discharging energy recovery
Storage Temp. HEEERERER
SR Bk
FriEtkae 25°C & 28days > 0804*E,*
(50% SOC}
45°C & 28days > 97%*Eo"

Appendix 1.14
fisR 1.14

Cycle Life 25°C Cycle Appendix 1.15
0
EEE 25°CHEH 8000 ggoles, FORRSOH GESNE
Temperature rise refers
to the difference of the
_ 25°C, 0.5P, cell surface temperature
Cell temperature rise Jischaree . before and after
RS Eil g <10°C dischargin
- 25°C, 0.5P BB w8
BA SN ER /SRS
MREEEEE
Swelling Force 70% SOH <50000 N Appendix 1.16
%:5 ./ v =
BT 60% SOH < 60000 N M 1.16

2.3 Charging Parameters 7585

231

Charging Mode FEEB{ET(

Table 4 Charging Mode Parameters

4 BEELASR

Parameters Specifications Conditions
S8 Mg FF
Standard charging power
— 0.5P 25°C +2°C
RHETEEIE
Maximum continuous
charging power 0.5P 259C + 2°C
AR A IFEIN R

Standard charging voltage

Single cell <3.65 V

IR AT BREM <365V
Standard charging mode Charge to 3.65 V with a constant power of 5024 W
fRAEFEERTL LA 5024 W IBTHEFRHEE 365V
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Standard charging
temperature 259C 4 2°C
trHEERRE
_ No matter what charging mode the cell is in, once the
Absolute charging .
cell temperature exceeds the absolute charging
temperature (cell :
0°C ~ 60°C temperature range, stop charging.
cpenre) TS T AR, SRE— BB
i 5 o e 7 ] I\, 7 =N =P R
HIFERE (EHRE) A e
NEEREER, BELEFRE.
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.
43t 7R EE FRE RA38V

it FAMEE&E, BlEE—BEde
WREBEE, BfFLEFREE,

2.3.2  Other Charging Modes EfttZEEBEIRTL

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

x5 FETBEEN (Bl P-Rate)

Cell temperature /°C

. 0 5 w0 | 15 | 20 | 25 | a5 | s0 | s5 | 60
Ao/ =
Max charging
L1 0
power 0% ~100% | o5 | 012 | 03 | o5 | o5 | o5 | o5 | o5 | o5 | o

SOC

RAFBINE (P)

2.4 Discharging Parameters JHEES

2.4.1 Discharging Mode TXEBIRZ(

Table 6 Discharging Mode Parameter
K6 MEBERABE

Parameters spelcjrli?i(ci‘z‘;tons Conditions
= =SS A
Standard discharging power
R T 0.5P 25°C +2°C
Maximum continuous
discharging power 0.5P 259C 4 2°C
RAN BRI RHEDNE
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
AR ERAR T BL5024W BINRHEBE25V
Discharge cut-off voltage 25V Temperature T > 0°C




EVE

-EVE Power CO., LTD Confidential Proprietary-

Model Specification No. Version &
= MB31 N PBRI-MB31-D06-01
B MEBES hi s
R R BT BET>0°C
Temperature T < 0°C
20V B T <0°C
Standard discharging
temperature 259C 4 2°C
TR R
. . 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 A2 ; s uhcE ST
o . Tttt F AR EBET, BitRE—EEHANRERET
LIHERE (BHEE)
>, BME LT,
No matter what kind of discharging mode the cell is on, once the
cell voltage 1s less than the absolute discharge voltage, stop
Absolute discharging voltage Min 1.8 V discharging.
LI R SISV | et T AMKERER, SEE—B N TFAXREBRE,
Bl= 1 EH R,

2.4.2 Other Discharging Modes E BB

Table 7 Continuous Discharging Rate (unit: P-Rate)
*® 7 FHEENEBER (B P-Rate)

Cell temperature /°C
B SR EE 2O -30 =220 | -10 -5 0 5 45 50 55 60
Mﬂéj%;c;?;;;g FE;‘;Ier 0%§(}g0% 0 0.5 051 05 0.5 0.5 0.5 0.5 0.5 4]
2.5 Safety Performance &£ M8E
Table 8 Safety Performance Parameters
* 8 ReMEsH
[tems Specifications Test Methods
= g M 77 7%
Over-charge No fire, No explosion Appendix 1.17.1
) RN, NELE HR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SRR REMN. FIBIF PR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
gk FEA. TIRIF iR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BrE AN, TIRIE figR 1.17.4
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Drop Test No fire, No explosion Appendix 1.17.5

BATE AN TIRIF R 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6

RIE AR DA TEE fitsR 1.17.6
Heating No fire, No explosion Appendix 1.17.7

ho#k Ak, TRIE iR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8

RS2 RN, NELF MR 1.17.8

Notes &3F:

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.

MEREERBEBRENTTSE. BAXRABENLZLFTENE, FEFTFIRITEIE.
3 Product End-life Management = a5 a2 IE B8

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

BMERARER RN, BRNEIAMNRGEAKGNHERESNMERAMRRNEMNRENERE. ABMXEE
WNEAENMTEAZFTEZFN EVE HEITIRNARE. SEAREMAEBEEX Bt A E
150%WBE/NTFARFB ER 60%, NELIERBEM. ERETER, FEkk EVE fRIE~ REE NI A RAFTRE
FRr AN~ mRERIERERB LS ENRABES—IEXRE,

4 Application Conditions BZFFH

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

PR RSB T U T 5 AR 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.

ERNEESMERENGEZRAS, MRER. EESFRIPESNEM, Hm EVE RIEEMERERFIFANIRITTS
B, AHGHR. BR. AF¥IESEXER, DU EVE WRALKHITIRITIEMG, HEUBHEREME, RER
Y EERAVESIEGE, AMERENRFmREREYN2NEE. FASTENENARSERAIREARLE
#ER, EVE AAEFREERIERT.

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, ete.) of the cell caused by waterproof and dustproof problems.

BRIt RN 7S E REMEIR K. BB, BEIREERE XAEMRENAK. BEFR BFHK.
PiEmAMSHA BRI NEH. £, %), EVE FRERERIERE.

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

the quality assurance.
RIETRE S EMER —HEMWASFFTER, TN, EVE FRERERIERE.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

EEMMEBERFIRITRMER 9 ME 10 NE2BENRIEEERFIFMG
Table 9 Safety Limit Voltage Parameters

= 9 REREIBESH
Ttems Categories Parameters Protective Actions
= il 28 RIFENTE
Charging Ends 165V When the cell voltage reaches 3.65 V, stop charging.
FEEAIL HEMBERE 3.65V HE LT,
Charging Voltage Third BMS alarms
FERAEE =4 53 BMS RARE
Second Reduce cell charging current or power
— 375V i 55 s
—4% FR{RERth FE B FE AT A B Th =
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Cut off the current, force the cell to stop working and
Fivat lock the BMS until the technician solves the problem.
— iR 380V LB R, SRAIE B MIFLE T, HPlEBMEIER
4, BERRARBERFI,
. . When the cell voltage reaches 2.5 V (0°C) or 2.0 V
Pischarging ZEVE ) (<0°C), stop charging.
E&zzzgm 2V LS ERE 2.5 V (- 0°C) BE 2.0V (<0°C)
B2 1E 8,
Pisehunging T_hird 20V (>0°C) BMS alarms
Voltage =% 1.9V (=0°C) BMS RZHRE
TR Second L9V (> 0°C) Reduce cell discharging current or power
—iR 1.8V (<0°C) PR BB R E ThE
Cut off the current, force the cell to stop working and
Fipf 1.85V (> 0°C) lock the BMS until the technician solves the problem.
— % 1.75 V (< 0°C) DI ER R, SRF(E R AEIE T /E, HEiEEMEER
%, HERAAR
Short circuit Short circuit is not When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BN B SERRY RS KAITHAY, TSR

Ovwer current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BEE I 245 specifications.
RRIP N EERSIEH TR B BRI
Upper limit The charging capacity shall be less than 113% of the

charging capacity
FERE LREF
1

Charging capacity < 354.8 Ah
FEEBEEFENT 3548 Ah

nominal capacity.
RHEFELREP, TEEE2/NTHENEEN
113%
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Table 10 Safety Limit Temperature Parameters
= 10 R2REBRESH

Ttems Parameters Remarks
MH 28 &iE
Regemmentsd oporling Recommended cell using temperature range
temperature range 10°C ~ 45°C e L S B S
WA fEREEE TR R
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
e R ERE MRBMEAEREEIRERFRE, WEFERN O
Minimum operating If the cell temperature exceeds the minimum operating
temperature 30°C temperature, the cell power needs to be reduced to 0.
R IERE MRBMEARERTFRIURERE, WRJFERERN 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
SRREEE MREEHEARERTRBRLRE, SR ER BT
KANERIF, HﬂF‘ ﬁ)ﬁﬁ?%ﬁ?%%ﬁﬁéiﬂgo
If the battery temperature exceeds the minimum safe temperature,
o it will cause irreversible and permanent damage to the battery, and
Mmimum safe the user should not lower the minimum safe temperature when
temperature .35°C using it.
FEREmE MPRMERRESIRARSRE, BREMBHT AL

KANESIR, BRERNARERTREZEE

Over heat protection

Reference 2.3 & 2.4

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

R Fei DAl B 4R BB A AL BHUERY, LT
Notes &iE:

a) If the cell charging voltage exceeds the cut-off voltage, corresponding protective actions need to be taken. If the

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

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

exceeding the protection voltage.

Bt 78 B T

£IFERER, R

IR RV RIP D ERENFE I, 2 BBt BB ER R 2R

KIFEER, FERRFTE,

B LE B H NS BOR TS W TFEHFRFBENERIRSENVEMRERS, EVE FABEMRIERE.
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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 1ssues caused by the pack heat dissipation design.

BEMBIEEUE T (0°CULF) REEREMENRKE2BE THRE, S EVE AEBEMEEMRERIER
£, BMENERKTSFmENIEE, AR HMERALTIRASHENRERR, EVE FEBLERR
%

4.5 Recommendations for Module Welding Parameters #R£AIEESEEIN

Table11 Welding Parameters
& 11 FEBHK

[tems Specifications Remarks
= HIAE f-opas
Laser Welding Depth )
kL P4 i <2.0
B IRIER -
The maximum force on the poles in vertical
Max Pressure on Poles N . .
it T 700 N direction with no deformation.
Welding SEmANE s =i = A TR
o T WHASRABEN, FRETH
Busbar
$9 e e Toriieon. Bolas The maximum torlsmn on the poles with no
AL RS R A Pl o
=¥ = =
B S WA EE SARE, T
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
EAARRARE WMEAZRARE, BERBFLETR

4.6 Cell Compression Force EBMELES]

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:

FEAMTEIRAREARY, AT {FEMEFNHSIEE, NEAEN— T EEEEAQNESE S, EHENEXR, BN
LRI BEUREIR S, EERR. BMEEDMNAZHGNT:
-Compression area [E48MEFR: 173.7 mm = 204.6 mm (L. x H2)

-Compression speed [E4EIREZ: 0.02 mm/s

-Compression direction FTE#EF[E: Y direction Y F[A)

-Cell SOC BBt SOC: 15 % ~40 %

-10-
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Fig. 12 Diagram of MB31 cell directions
B 12 MB31 Bt ARTEE

Table 13 Cell Compression Force Limit Parameters

= 13 HMESE RGBS

Items Compression Force

mH E487

Recommended compression force

YEFELE

3000 N ~7000 N

Instantaneous maximum compression force

< 10000 N
BB R KRR 7

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
I ARSZ M E4E /1R 868 10000 N, BUIATSERMSTZEIRE,

4.7 Cell Swelling Force EBAMEAE

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:

TEEREEF, ARFEERBEERFMSEEMEK, MYARKESENIERT; BmEKIMEEE
BENREMEN, BHMBOL fl EOL (60% SOH) EEIBER 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 1s 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 1s suggested to reserve 2.0 mm ~ 2.5mm expansion
space while grouping the cells.

BPEIRITRAR , N 7802 SRR, ~ me AR PR ERAKTT, BOE 15 mm #iR+ 0.0 mm
GAP (FAIHEESEKETED) IEHEA TRRE c0%NEEMKNLY 60000 N, BAEF R IETEFEEEE

-11-
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tsRE R Sett, EINBERHETE 2.0 mm ~ 2.5 mm BNEK=IE,

4.8 Recommended Temperature Control ;RfE BIREIY

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 EEMEREH T REREN, BNAERESAEEREHZIE. WAERERRTRMRENEGRNESHLT
.
Table 14 Cell Thermal Conductivity Parameters
* 14 BSHRABRSY

Thermal Conductivity W/(m-K)

SHAR W/(mK)
Mean thermal conductivit .
CAnLETN EonnE X/Z direction 75181 Y direction 751
SHEHIYE
9~ 11 W/AmK) 2 -3 W/(m'K)

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

RAEHE
0.9 ~ 1.1 kJikg 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%.

BH#iTRER, ERMMER, UaEBNEMEMRTHEEERE,. EEEEME, FIE SOC FEN 30% ~ 40%
SOC, WEMFMEEHER: 0°C ~25°C, HIHRE<60%.

4.10 The state of charge (SOC, capacity state) of the cell should be kept at 15% ~ 40% during storage. In order to
prevent the performance differences after long-term storage (more than three months), perform a standard
charge-discharge cycle every 3 months. It is recommended that the storage time after receiving the cells should not

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

MBI, FBA (SOC, BERD) MR 15% ~40%, KHALE (= MALL) BB LEEEEEE
EF, NE 3 MA#TRERRERER, BRI EEEENENELFF, B EEERERN B

-12-
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411 It is not allowed to ship with inflammable, explosive and corrosive articles in the same wvehicle 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;

TR EFARTNZN. BIR. BEMIYIRRERE, AEEENIEFRIEHE; FRFATFEEM.
SR AR RS M,

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.

FraREl, RAARENTAIAN~mET ETE; ERIER, AENHE. BE, SRERRFEA
BEIMEE, MHESRRTFERYmBTE i,

5 Safety Precautions ®EFAE

» 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 HEMENKF, REFHKN, WRETFRETENFER,
» 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.

ZIEEMIEFE, [N, AIRESIREEME AN RERNLSE, ERMRENERY, BEHENRGRERTEE
AR ERF. REFRPERLAAES 43 F
» 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 3t R R B AKHIT R IERE], REBMNEE KEMAIESBIEARINR, #HM5IERREMAK. 7T
RPN RZ Rz BMS BEXHIE L.
»  If improper charge termination oceours, the root reasons shall be found and resclved before reuse to avoid negative
effects on electrical and safety performances.

BMIFIERE LT BN, NBERAMERXEMEERLZ2NZm, FRBIRTREHYERREHEER.
» Tt is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8 'V, so as to avoid over-discharge.

RIEIWE, EEMESERALRESR, ALEIWE, BMNERTE, FEEEFTE 28V ML
» It is forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

RUEESETEASRESR, SRS EEMEHANIIRRM. FihBGE,

»  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.

EEMESHERERT, BHEREREET 65°C, MRBMBEET 65°C, BMEBERAFTRFRM,
=1 BIET T,
»  Please use a special charger for lithium-ion batteries when charging.

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

EEAIER, MRIREARTRHRAEREMERR, BlEkm7E,
» 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.

2 tREEEREEBMEARER, SNEEERNSEESBASAELE MR,
» ltis forbidden to transport or store the cell with metal, such as hairpins, necklaces, ete.

RIEREMSERE, AR, TEEF—EEhIIF.
» Itis forbidden to knock, throw, step on or bend the cell.

BIFEr s, BRSNS,
» Itis forbidden to directly weld the cell.

2 H IR E,
» ltis forbidden to directly pierce the cell with nails or other sharp objects.

2 LRI FREENERIZ 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.

RAfriFeM, EEZHMED. MEREDHE, TN EMASAIERER, ~ESRMNANR.
» 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.

Rt EREnnt A ER, SUSBRFBEAReFRIPEER, TRESREE.
»  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.

ERNBEREBZEMEEEEATEL, HRERARSHRETSENNUE, OSERERMmS AT X
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

R RES R E N AERHTESER A ERNESEES SR BEMERAIRET R ET AN
Ko

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

-14-
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water. If the cell leaks and the electrolyte enters the eyes, mouth, nose and other open parts of the human body,
immediately wash with plenty of water and seek medical treatment immediately, otherwise serious injuries will be
caused to the human body. No person or animal is allowed to swallow any part of the cell or any substance contained in
the cell.

MREBMRR, BRRBRIREKEKRRL, WA EReINKEXRR X, MREMALHE, BRRK
HANRES. O, 8FAEFREBA, NZAAEBKFR, #SLEEERT, SWSMABSHTEHRS. 2
IEEAIA S EhiE & B R A I 3R (i 5 B FR 2 4R
» Ifthe 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.

MRBHMRHZRK, KA, TE, TRHER, 077, REFERLIERNSE, LENSEMMEERARS
SEhBEEHER,
»  Itis prohibited to disassemble the product without the written consent of EVE.

AL EVE BERS, R BFESm.

6 Disclaimer %RERSFA

»  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.
MRAFHFmBERBUNERE RS RABRAGMEHTER, EVE FRREFGREFRIERTIRAL
SIENMARBERSE—TIEXHEE. BfikiTA, W EVE NEEERAEEME, EVE REER™mHBRE
A RREF

» 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 fREX A= mA8 BERNNF, FFEIIMWEVE ™MmAl, &5 EVE 121 IAFT mBYSFTIRS.
»  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.

FAEBLRRIE R, MPROEFTARE, PSR,

-15-
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7 Risk Warning RSZE&

7.1 Warning Declaration Z/r7= 05

Warning B
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.

FEFEAENER, ERFN4HN N ASRENE SR
HAE A IETRE T HH &R FEit,
AP S AR RS BT W RIRHEI R 2N A THRTT.
BT EARE ST REE R ST A M.

7.2 Types of Hazards fEfeaE8
Customer must be aware of the following potential hazards in the use and operation of cells:
B AZETENERANREIERET LT BENER:
a) There is a risk from electric shocks or electric arcs during operation.
FERI BEEE BN HERNE,
b) There is a risk from the electrolyte or other chemicals.
FEZREEERIHEMEFmEEX .
¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

AGLIEREEINTR, EEEL. BERRKE, SEESENRESERFIPEE,
8 Others Eitt

8.1 Rights and Obligations of EVE EVE BIAXFIFI 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 RS E P EITMNHINPRREREH#ITRE, REFRNSSHNPENSHEK;

» EBVE shall provide customer with stable and reliable products confirmed by both parties;
EVE MZEFRENFGHIAR. RESFEN™&;

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

with the standards promised by EVE;

-16-
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EVE XS AEF mE RS, IRSIMER EVE FiiBeIEmRSS ;
» 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.

REA AL MR R I ETIER PR R IER, EVE #1TRABIRAS R MRS

8.2 Rights and Obligations of Customer %5/ FIIFIFI X 55

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

FFRFERER EVE IRIERI A Z A BITER, MEHN1T EVE PREMEIRAREH A EMETEEE. ®2
R Al 70 B2 5t %R 1F 35 BA
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

BPFEXSHFIEEVE FaiiRe, MRIMENAHA. FHKEHER.
»  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.

BERA XSS EVE W miH A, AEFANERIERAFmEEmnENEE, AFFrmRE8nEn
DHNEE, FAFTENBENASKEHHRARNINSIEN, EVE ARIB™mRERIERTE.
»  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.

EREXSZEEVE FmiaEREN, ErRERTEMNEVE AREE, THEREMER.
» 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).

BEREr-REIEIEY, AERER2TIRE. EFMEBRAFEZIMERR™REBREER M
BRRBRE) FIFENRERSER, HEES EVE XX, HAZFRIBHENSEE.
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

FERFAMBBRRERNED, NERHNERE.

8.3 Confidentiality agreement {RZHIN

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

not disclose any content of the technical agreement to a third party. Otherwise, the customer will be held responsible

-17-



Em -EVE Power CO., LTD Confidential Proprietary-

Model — Specification No. D Version
s s BeRsS ) it hiZs

according to relevant laws.
EPNYEFASESERE, KE EVE WE, MIAEZAERIBENEARSE, TN, BKEBAXZERE

i ff.
9 Contact Information BERZF T

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

Website: http://www.evepower.com

BCEMmE: I ERITTTEFARKERX RAXHEAE 68 5, #MILZEGmHERAT

XA EBIE: 86-0724-6079688

ML http//www.evepower.com
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Appendix 1: Cell Drawing of MB31 Fi5 1: MB31 E3ithE4
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Fig. 15 Diagram of cell size and appearance

15 B R~ RS RE
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Appendix 2: Test Conditions and Methods PR 2: X £ERFEZ

1.1 Environmental Conditions IFIE &M

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

BRABEAEIN, HIEMEERER 25°C £ 2°C, HEIEE 10% ~ 90%, KEHF 86 kPa ~ 106 kPa BYFFRH

#H1T. AR BAERINER, Z1825°C+2°Co

1.2 Measuring Instruments I 218 &

The accuracy of measuring instruments shall meet the following requirements:
HERBNAS THIER:
A. Voltage measuring device BBEMZEE: +0.05 % FS;
B. Current measuring device EBFUNEZEE : + 0.05 %FS;
C. Temperature measuring device ;REMEEE . + 1°C;

D. Dimension measuring device RJMEZEEE: +£0.01 mm;

E. Weight measuring device EEMNEEE: +0.1 g

Note: During the testing process, voltage, current, ambient temperature, and cell temperature must be recorded. 1t is
recommended to collect the cell temperature at the terminal and the center of the large surface (or side surface).

i MRS, HIF/IEREE. B MEEENENEE, SREXE R BEXAETEREN AR (3
fE) ik,

1.3 Test Clamp Preparation and Installation ;Iif 3 B/EFMELE

1.3.1 Ordinary Steel Clamp EiENE A

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:
BEBMERANER (EE: 12mm) BE, EARFEBSEEMAE, FIRZEIRE 6 T Ms B2EE,
kiRETEREBAEEE, FAETENTEMRTR:

-20-



M : -EVE Power CO., LTD Confidential Proprietary-

Model — Specification No. D Version &
B=S MEFdRS ) e hi s
Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film

1 XETREE 2 Btk AEESER

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 MS8 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.

BeBAER (ME: PET, FE 0.1 mm) MRS (#5: PC, BE 0.3 mm) BIEH (15% ~40% SOC)
HEWG, BETRERE, £ 6 ™ M8 BizEE WX ARIEBMZFAMEINETTN 300 kgf = 20 kgf, FTHKB
FRARMNEHRREMNEE (£, P, F), EEERFEFNTET 0.3 mm.

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BMEETREE 4 BHihHk AR EE

1.3.2 Swelling Force Clamp BHKIFEEA

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.

KEBAER (ME: PET, [EE 0.1 mm) FMTNESMLS (F8: PC, BE 03 mm) AYEH (15% ~40% SOC)
HEIE, BETEKAOEAEDRE, PTEKHORAMERE, EEFRETREEELSTI 300 kgl + 20 kef, EFEiR
5, BXATHRNETRRBMNEE (£, R T), EEERFEWNTFFT 03 mm,
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Fig. 5 Diagram of cell with swelling force clamp
5 HBMHEEK O XETEE
1.4 Dimensions R~

Test instrument: Automatic wrapping machine;,

REgE: BhEE;

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. EREHERENMRENKE. RENSE, Fil 300 ket + 20 kgf ET,

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.

HEREREE SOC MM=BFEM, MEERNEENZHRFEEN, LREEEHENEMNER,

1.5 Weight B=

Test instrument: Electronic scale;
WIIRE: BT,
Test method: measure the weight of the cell with the electronic scale.
W% FHEFIENEEMNES,
1.6 Internal Resistance FE

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

a. ZMAIFE (ACR): EEBEMT, HEE SOC BMEMA 1 kiz [EZK BT,

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 V2 at the end of the rest, and calculate the DCR.,

DCR= (V) - V) * 1000 / 314.0 (mQ).

1.7

b. ERAME (DCR): BLL 0.5C MERIERFTBE 365 Vg, BlEEREEREERER 0.05C &L,
B 30 min, FAGELL05CIERME 60 min (GAEE SOC I 50%), @B 1h, CRHEBFRAEE VI, B1C|E
R 10s, IERMEBREABEE Vo, 115H DCR, DCR= (Vi- V2) x 1000 /314 (mQ)o

Pretreatment FAME

Before the formal test, pretreat the cell to ensure it is activated and stable. The steps are as follows:
IEUMIAFF4aRT, BT AHITIG RGN, LSRRI RO TFRGENRENRES. ES BT
a. Charge the cell according to the standard charging mode;

a. EMIRIBAT/EFTE R E;

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

b. BRI BRI ;

¢. Repeat a~b no more than 5 times;

c. B8 a-b AL 5 R,

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

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

1.8

1.9

NREBMELEFRNESET U TAANREEN 3%, WIANBTTA T FAE, FibiEr Pk,

Charge Calibration #J¥8tFEER

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.
TEIRRRE 25°C + 2°CHEMT, #HE 5h;

XYL, 5024 W BTHRMEBE 2.5V, HE 30 min;

XYEELL 5024 W BIERFBE 3.65 V, HE 30 min.

Discharge Calibration ¥J8HE

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.
EIFRRE 25°C + 2°CHEHET, HESh;

SR 5024 W BISFRIEEE 3.65 V, fEE 30 min;

XYFREALL 5024 W BISRBEBE 25V, #HE 30 min,
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1.10 Capacity and Energy Calibration #)i8{LFENEBRES

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™.

BERIRERENEE 25°C+2°C, XBMIER (1.9) #ITRELHKE. 5024 W BHEFEBE 365V,
HEE 30 min; WL 5024 WIBTIEMEBE 25V, HE 30 mine BEE SR, EREIRFTEREEFHERL, 53
RHEBEEFIIEN ", B3 RAMBETEFIEN O
1.11 Rate Discharge Performance {ZZ B 48E

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

Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as Ep;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note as E1 ¥,
Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as Ea;
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 E2*;
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 Ea;
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*/ Eq ¥,

0.5P energy efficiency = E1*/ Ey;

1P energy efficiency = E3*/ Es.

TEIFERE 25°C = 2°CHUSF T, XPEMiglE (1.9) #iamaE,

I 5024 WIBLEFEEE 3,65V, #E 30min, A Ei;

BL 5024 WIBTAEEREBE 2.5V, $E 30 min, 279 Ei*;

B 10048 WEBTHEFRBE 3.65V, H#E 30 min, 127 Es;

L5024 WIBIIRFEBE 365V, HE 30 min;

LA 10048 WIBZHERMEBE 2.5V, #§E 30 min, 1259 Eo*;

A 5024 WIBLSERBEBE 2.5V, HE 30 min;

B 1004.8 WBTHERFEBZE 3.65 V, #E 30 min, 125 Ea;

LA 1004.8 WIBTHEMEBE 2.5V, #E 30 min, i Es*;

BL5024 W BIAZERBE 2.5V, HE 30 min;

1P BB BEE fRIFZE= B, E1"*100%;
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0.5P BEERE=E, "/ E;*100%;
1P BEE M E=F,"/ F3*100% ;¢

1.12  High/Low Temperature Discharge Performance /&/{f:RMEBERE

1.12.1 45°C Charge/discharge Performance 45°CFEA B M BE

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

Rest the cell for 53 h under the ambient temperature of 45°C + 2°C;

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

TEFRIERE 25°C + 2°CHUSR T, XIetiiE (1.9) #iafmeEs;

E 45°C £ 2°CHR AT TRE 5 h;

B 5024 WIBLIEFEBE 3.65V, #E 30 min, 127 Es;

B 5024 WIBIHEMEBE 2.5V, HE 30min, i2A 5

IR REBRIFE- E4"/ Eo*100%, AEBRIEE- E4/ E4*100%s.

1.12.2  5°C Charge-discharge Performance S°CIEREBH4EE

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

Rest the cell for 5 h at the ambient temperature of 5°C + 2°C;

Charge to 3.65 V at a constant power of 502.4 W and then rest for 30 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

TEIFRIREE 25°C + 2°CHOSRF T, XPEMIRlR (1.9) #iRfLme;

£ 5°C + 2°CHR M THE 5 h;

B 5024 WIBIAZEIFEEBE 3.65V, #E 30 min, 279 Bs;

I 5024 WIBTAEMEBZE 2.5V, HE 30min, i85 Es";

T BEE RIFER= Bs” By™100%, BEEXF=Es" E5*100%,

1.13  Capacity Retention and Capacity Recovery {5 EBBIREFSRE

1.13.1 25°C Capacity Retention and Capacity Recovery 25 *CIEBB{RIFSHE

Charge the cell according to (1.8) at the ambient temperature of 25°C = 2°C;
Store the cell for 28 days at the ambient temperature of 25°C + 2 °C;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E¢*;

Charge to 3.65 V at a constant power of 502.4 W and rest for 30 min, note as Eg;
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Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as E;*;
Discharge energy retention rate = E¢*/ Eo*;, Discharge energy recovery rate = E7*/ E¢*.
TEFBERE 25°C + 2°CHSKMT, MWEMIZE (1.8) Miak7EeE;

FESHTE 25°C = 2°CH M ThEE 28 X;

LA 5024 WIBINEMEBE 2.5V, HE 30 min, i B

BL502.4 WIBINEEFEEBE 3.65V, #E 30 min, 29 Ee;

B 5024 WIBTRMEBE 2.5V, 8 30min, i2AE;

TR REERIFE- B/ E)"™*100%; TREBEEEMEZR-E/"/ Ey™100%,

1.13.2  45°C Capacity Retention and Capacity Recovery 45 *CT BB{REISME

Charge the cell according to (1.8) at the ambient temperature of 25°C + 2°C;
Store the cell for 7 days at 45°C + 2°C and rest for 5 h at 25°C + 2°C,
Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 min, note the energy as Eg*;
Charge to 3.65 V at a constant power of 302.4 W and rest for 30 min, note the energy as Er,
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*/ Ho*; Discharge energy recovery rate = Eo®/ Eo*.
TEIFERIRRE 25°C + 2°CEUSR T, XPEMIEiR (1.8) #D3AfkIme;
ERTE 45°C = 2°CR A TERF 7 R, 1 25°CH2°CHRMATRE 5h;
B, 5024 W IBIIZEEE 2.5V, B 30 min, 1059 Es";
LA 5024 WIBTHEFBE 3.65V, H#E 30 min, 24 Er;
LL5024 WIBThZEREBE 25V, & 30min, 1245
TREBREE IRIFER- Bs"/ Bo™100%; TREBREEMEER-Eo"/ Eo™100%.

1.14  Storage TEfiEIEHE

1.14.1 25°C Storage 25°CTE(i#

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

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

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

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

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

TEFERIRRE 25°C + 2°CHUS TS, XPEMIEIR (1.8) #)3ALe;

I 5024 W BT ER 60 min, $HE 30 min;
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BEHTT 25°C + 2°CE& M TRETE 28 K, 7F 25°CH2°CEHTHE 5h;
{5024 WIBTH=RREBE 2.5V, 188 30 min;

L5024 W IBTHERFEBEE 3.65V, E 30 min, 24 Es;
L5024 WIBETHERBEE 25V, B 30min, 1874 B’}

FTEHEEME =Ly L*100%, MEBREEMEZE=[E1"Eo*100%;

1.142  45°C Storage 45°CTEfi&

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

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

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

25°C = 2°C;

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

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

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

Discharge energy recovery rate = E10¥/ Eo*.
FEIREIREE 25°C £ 2°CHOE T, XTERMIEEE (1.8) ¥Rz,
BL 502.4 W fBIHZERER 60 min, #E 30 min;
BT 45°CH2°CHRMGTHETE 28 K, TF 25°C2°CHMH THE 5h;
L5024 WIBISEMEBE 25V, #HE 30 min;

BL5024 WIETNEREBE 3.65V, HE 30 min;

L5024 W IBTHEMBE 2.5V, 88 30 min, 128 En’;

MERESEME = E"/ Fo ™*100%,
/4 11/ Fo

1.15  25°C Cycle life 25°C{&F HEfn

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

ML RIFRER 1.3.1 #HITREEENRE,

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

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

EIFMA . FRE

B 25°C + 2°C;

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

BEIRAFEEENR. SYEMRER 1.10 N7 EETRENR,

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

¢. 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. XTEHIRER (1.9) #IAHIAER;

b. L5024 WIESHZRFEREE 3,65V, #EE 30 min;

c. L5024 WIBIHEKEBE 25V, HHE 30 min;

d. EE b-c & 8000 B,

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

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity C1". rest for 30 min; The capacity retention rate = C11™ / 314 Ah x 100%.

TF 25°C + °CHHMERE TRIFEEEMIR: L 5024 W BIHEFEBEE 3.65V, #E 30 min; L5024 W 18
INEWMEBE 25V, HE 30 min; L5024 WIBTHEFTEE 365V, & 30 min; L 5024 W IBDHERBBE 25V,
IERBMBEN Cy', BB 30 min; WEBBEEREE - Cn'/ 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% ~ 8§0% SOH, 502.4 W; 80% ~ 70% SOH; 401.92 W, 70% ~ 60% SOH, 351.68 W.

FEHITE 80% SOH. 70% SOH, RILFRFEMEE, (ZIEFMBIIFE: 100% ~ 80% SOH, 502.4 W; 80% ~70%
SOH, 401.92W; 70% ~ 60% SOH, 351.68 W,

1.16 Swelling Force Test FERc /7Nl

Prepare and install the clamp according to 1.3.2. before the test.
ML RIIEER 132 #HITRAESENLE,
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.
‘g (1.15.1) #T1EIR, CEREERRBEIREPNEMSRAFEARDNRBEE SRR,
1.17 Safety Performance &2 4HE

1.17.1 Over-charge Test 1378 B 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). Charge the cell to 5.475 V at a constant current of 314 A or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium Ion Battery for Electrical Energy Storage)

TEIRIRIRE 25°C = 2°CRURMTT, STEMRER (1.8) #AkFE, ABKR (13.1) NAZERENHRR,
BA314 A BHRIERITRE 5.475 V e AETEIAS] 1 h, FIE78MH, I 1h, (£% GB/T 36276-2018 (A
fERE R F et ))

1.17.2  Over-discharge Test iTHERIALE

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

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

TEIFIRIRRE 25°C + 2°CHUSMT, IPTARMIRER (1.8) #iakzmE, ARKR (131) MAZZENHXE,
K314 A BOERIEFRELER 90 min SCRBEIAEI 0 V BHEIERE. WE 1 h, (BF GB/T 36276-2018  {FEIfi#GE
TR FEEM))

1.17.3 External Short-circuit Test #MEIg1k%

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 m€. Observe for 1h. (Refer to GB/T 36276-2018 Lithium Ion
Battery for Electrical Energy Storage)

TEIFRREE 25°C 2°CRIR T, STEMIRER (1.8) W7 E, ARRR (131) NAEZENHER.
R, RESMREEER 10 min, HMEPLEEREBFEERN/T 5 mQo WEE 1he (HE GB/T 36276-2018 (EBAfE
BEFRERES T REM))

1.17.4  Crush Test /EiR¥

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:

EFIRIRRE 25°C £ 2°CEORMH T, WEMgER (1.8) ¥BEksEE, BRINTFRAH#TIHR:

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.

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

a) BrEAM: EETEMRIRTG AKE;

by FIEMRAZIN: F2 75 mm WFEEE, FEEENKE L) XKFEFERBEENRT,

o) FFERE: 5+ 1 mms;

d) BIEARRE: BERE 0V HERERE 30%FTE/RE (13000 £ 780) N EMFIEHE; REF 10 min,

e) WIZ 1 ho (B% GB/T36276-2018 B3 HfEEEF 25 7 Fith)
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Fig. 6 Diagram of the Extrusion Device
6 FFERETREE

1.17.5 Drop Test BFiAIE

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)

TEIFIRIRE 25°C = 2°CHUSRAT, WML (1.8) #MAKFTRR, BBEHEAREETM 1.5 m ELBH
BREEACEME Lo W1 he (BE GB/T36276-2018 (FBIfEREAER T B

1.17.6 Low Pressure Test {ES[Eid

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 Ion Battery for Electrical Energy
Storage)

EFRRE 25°C + 2°CHOGRM T, MEBMIRR (1.8) FEkRE, ARKRR (1.3.1) NAEEENH%E,
BMBARSERT, BATIRBRRBEPSENRN 1.6 kPa, BEHN 25°C + 2°C, BB 6 h, W1 h. (B GB/T
36276-2018 (FBOfEREFAER )

1.17.7 Heating Test (130°C) ANFIRE (130°C)

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

TEFGERRE 25°C « 2°CHORMAT, MBMIRR (1.8) ¥HRLRER, ARKRR (13.1) NAZETENHER,
RN ERERS, BEMREE 5 °C/min FERRERAE 130°C+£2°C, FRPBIEE 30 min FELEMNH.
W 1h, (B%F GB/T36276-2018 (FEHEEERERE T )
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1.17.8 Thermal Runaway Test FASIFHIE

(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) EIFREE 25°C + 2°CRMET, WEMIREE (1.8) ¥iALzRE, AERE (1.3.1) NEERRENRE
=

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

Q) FRTERIEERMAEE, FEHRAONEBEERR, SRIUALLEE, MPAEENIITEERA600 W ~
1200 Wo SEREMBHRSMPRENER, MPKESBMVERER, IMREENR TSN AT EME
FREInAE; REEEENE, SIEETRSFETTEALTEN—MN, BREFTMAEBENMET
E. REFIERNRFERE/NT s, EREERII+2°C, BEFRERKINEREN/NT1 mm.

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

(3) BMIHFEZE, HEEXTEBMICEMRIER2 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 tum off the heating device.

4) BEINAEE, HUHESADERNBMPAHTHEMSD, JEEAKZELE BN RERER00°C

B, L%, XHAMAEER,

(5) Stop the test whenever fire of explosion occurs within or afier 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.

() MAIIEPRMALR 1 h A, MREER A BIFISR, MiHiELLt,

a) MIEXN R~ EBEFR;

b) il RRERE MR RIFEE;

¢) BMMRETRIEE J7/di> 1°Clso

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

Ha) &co) WED) &c) RER, AERERKE. (5% GB/T 362762018 BFIMEREMAERFHH)
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Fig. 7 Diagram of thermal runaway test
7 HEERHEMATREE
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