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Term Definition RIBEN

Product = gm:
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.
S BPIFmRIEILZSHNNERAT (LUTEMR EVE) 478 MB31 JSZ iR EE FHitt,

Customer EP:
Refers to the buyer in the product sales contract signed with EVE.
185 EVE &Er miHEERPFRILT.

Environment temperature IHERE:
The ambient temperature where the cell is located.
FEit TR R EIRIERE.

Cell temperature EEE:
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.
HEANBEPREPONEEERENENEDRENEER, REERSMNELIZIEER EVE fIEFH
[EREE.

Fresh cell FhtfeR;t:
Refers to the cell within 30 days from the customer's receipt date (for domestic transportation only)
TR N A HARHE 30 RUARRYREI ((XPREMIEH).

Power IjE&:
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.
FRIEBINRSHEMRAZXNENEPAIBERERILE, B8P Fr. flal, ZHEittsEE) 1004.8 Wh,
FERREGIFETNER ) 502.4 W Y, MUFEEBERAEBINZRYY 0.5P; SFEIthAEERIA /Y 803.84 Wh, FEFEEINFETNER
79401.92 W B, NIFEEEELMEETNZT 0.5P,

State of charge fRrEBIRS:
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.
ERLGERIBR T, DR/ NSSE RSN AR BRSNS SRS ERILLE, 485 soC
. BE0: EIEEET 314 Ah BRI 100% SOC, BHEE/ 0AhRT, SOC /3 0%,

v
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State of health {BEIRS:
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.
FESCRRS E SIS ERNE, 485 SOH For. flal: FithZE 314 Ah J3 100% SOH, BEZRR/Y
251.2 Ah B, SOH /9 80%,

Cycle 7&IA:
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.
FE R ER R TR —RA— MBI, BAEIEEERERENEBERENELEES, £
FEIEPEINREEEREMABEERBIER. MEILR—EEoMEBEESE—RAMK.

Open circuit voltage FFESEBIE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
IREENMHTREAIRBIRESAEIAYEE, 485/ OCV R,

AC resistance 3ZiPIBA:
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.
EEPIERATGEN 1kHz RUIESZIREER, WIKFTSEIRIAREE, 485R ACR R, WRTT ZUNA G
RE 1.6 KATA,

DC resistance EIifPIFR:
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.
TYERM TERIRIREZCSTENAVEREIL LY, 85 DCR Fx, WS ENARUS MRS 1.6 5
AT,

Module ¥&E48:
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.
HEFEISHEAFKSNAS, BRI ESEIRREREAARIES pack FYFE~m,

Pulse current BKHERiF:

The currents that appear periodically are called pulse currents. The pulse currents appear either in the same

\
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direction or in alternating positive and negative directions.
VABRRES HIRVERIRAPKIREER, FPEREEIUE—ABH, S0ELIE,. fRRETRSHHIL,
Compression force E4&]T:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
HRAEERRES, BEitAAZEENNZSINRA.
Swelling force EZBT:
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.

EEREES, BiRkAERERESESFESEEIRK, MYYREE~EMER.

Units of measurement: Refer to following table

SR : WX
Table 1 Units of Measurement
=1 WER[

No. Units Abbreviation Type of units

FS B 5] EAf\3ERY
1 Volt A% \% \Voltage EBJEER{3]
2 Ampere &z A Current FEFE R
3 Ampere-Hour Z25-/)\it Ah Capacity B2
4 Watt-Hour E4-/\B Wh Energy BEEE{I
5 ohm KKt Q Resistance FBPE B3
6 Milliohm ZERTH mQ Resistance EBBEEA{]
7 Degree Celsius BREKE °C Temperature ;REE{]
8 Millimeter 2K mm Length {<E (]
9 Second &b s Time BB)ER{L
10 Hertz ##%% Hz Frequency SIZREA(Y
11 Newton 5= N Force JJER(\

12 Kilogram-Force F533 kgf Force JJ88{i1

vi
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1 Scope of Application EFEE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.

AR BEIERT EVE 47719 MB31 BU SRR FE,

2 Cell Specifications EBjth#Z

2.1 Product Specifications F=2il&

Table 2 Product Specifications
R 2 g

tHES SOC R

Items Specifications Remarks
S| RS &E
Nominal Capacity
RAR 314 Ah 0.5P /0.5, 25°C 2°C, 2.5 V ~3.65 V
Fresh cell
Nogggzggy 1004.8 Wh LRI
Nominal Voltage
FRRREE 32V /
End-of-charge Voltage (Umax)
FEFRRRAIERIE (Unar) 385V /
End-of-discharge Voltage (Umin) 25V (T>0°C)
HEBBUEFE (Unin) 20V (T<0°C) /
Standard Charging Power
KRS 0.5P 25°C £ 2°C
Max. Continuous Charging Power
B ETHR 0.5P 25°C £ 2°C
Standard Discharging Power
bR 0.5P 25°C +2°C
Max. Continuous Discharging Power
BRI 0.5 e
Initial Internal Resistance AC, 1 kHz, Delivery SOC,
HEPIIE 018 mé % 0.05 me> Fresh cell $FtE¢esth, HHER SOC
o 50%S0C, 1C, 10s, 25°C, Fresh cell
Initial DCR e
It DCR <0.6 mQ (cells within 15 days after BOL) ¥
EBith (% 30 RIIAYERI)
Shipping SOC Status
40%=3% SOC /
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Weight 5600 g +300 /
+
e 9=
Heightl 2072 05 With Terminal
. .2mm £0.5 mm .
=E1 (H1) 2
Height2 204.6 05 Without Terminal
. .6 mm +0.5 mm .
EE2 (H2) N =N
Dimensions Lenath
(With eng
insulation film) =E (L) 173.7.mm 0.5 mm /
RY Thickness (300 kgf +20 kgf compression force,
(BTERR) EE () 71.7 mm 0.8 mm Delivery SOC)
< (300 kgf 20 kgf E4817, HEE SOC)
Center distance between
the poles 123.0 mm £0.3 mm /
WAEFME (D)
Charging Temperature . .
Operation ZREEIE 0°C ~ 60°C /
Temperature
TIEERE Discharging Temperature
N -30°C ~ 60°C /
HERIRE
1 year . .
16 0°C ~ 35°C
Storage 3 months Delivery SOC status
Temperature NS 0°C ~ 35°C LS SOC 47
TRIERE ' = =
1 month . .
1ANE -20°C ~ 45°C
First Month 35% / M
<3.5% i
Self-discharge =)= Delivery SO(.S‘,t(s)traat;j, 25T £2<C
S)iGEl After First Month <3.0% /M £ SOC IR, 25T + 2T HEE
BRE S

2.2 Electrical Performance EEBf4RE

Table 3 Electrical Performance Parameters

7 3 EMRESE
Items Specifications Testing Methods
B A& Wiz 75i%
Items | Discharging energy | Energy efficiency
- ab e A=
_ Rate Charge and Rate FEEREE RS Appendix 1.1
Discharge Performance « « 0
- . ok 0.5P E1 E1 /El >94% Bﬁ-i 1.11
EERFIEE RS
1P E," > 95%*E," Es"/Ez > 90%
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_ Items | Discharging energy | Energy efficiency
High/Low Te_zmperature Temp. RS BEEIR _
Charge/Discharge Appendix 1.12
Performance 45°C E+"> 98%*Eo" E4"1E4+>93% B 1.12
SRR RS - - -
5°C Es" > 80%*Eo Es"/Es > 80%
Power characteristics Energy efficiency>93% GB/T 36276-2023
TheRssiE BEEER>93% 64.21
s Energy efficiency>93% GB/T 36276-2023
ERIEN PPN 6.5.1.1
REEXIEE>93% o
N Energy efficiency>93% GB/T 36276-2023
RSN s 6521
REE X >93% e
Capacity retention and Discharging energy | Discharging energy
recovery T Items retention recovery
emp. .
BERHSSHERIRE | RERUSE | HrBABIRER Appendix 1.13
& PR 1.13
45°C & 28 days Es"> 95%*Eo* E7"> 95%*Eo”
(100% SOC)
Storage Items Discharging energy recovery
T ERE Temp. MR B IRS = Appendix 1.14
PR 1.14
(50% SOC) 50°C & 30days > 96.5%*Eo"
25°C Cycle O Appendix 1.15.1
cycles,
Cycle Life 25°CHEER y ° PSR 1.15.1
BIEm 45°C Cycle Appendix 1.15.2
3500 Cycles, 70% SOH
45°CHEIAR PR 1.15.2
Swelling Force 70% SOH = 50000 N Appendix 1.16
t& ’ M=
2 60% SOH < 60000 N i 1.16

2.3 Charging Parameters F5EBE&44

2.3.1 Charging Mode ZEEB1ET;

Table 4 Charging Mode Parameters

& 4 RS

Parameters Specifications Conditions
2 At i
Standard charging power
s 0.5P 25°C £2°C
EFSEEINR

Maximum continuous
charging power 0.5P 259C +2°C

B A TSR AIFERTN R
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Standard charging voltage

TEFSFEFRE

Single cell <3.65V
EA{KEBith <3.65V

Standard charging mode

TREFS AR,

Charge to 3.65 V with a constant power of 502.4 W
LA 502.4 W fBINZRFTHEE 3.65 V

Standard charging
temperature

INEFFRIRRE

25°C £2°C

Absolute charging
temperature (cell

No matter what charging mode the cell is in, once the
cell temperature exceeds the absolute charging
temperature range, stop charging.

emperaie) e T F AT, SRR — DB
. = ASSY a X1\, REiBmE—EiEs
HSIFLEE (FRE) Sre DTS, e
XFEEIREEE, BMFIEZEE.
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
EIIFEEEE BRA38V

FoIC A THAFPFErEtET, it E— Bl
XJFEFEEE, BEMFIEFEE,

2.3.2 Chargeing Recommendation FSERZEIY

Table 5 Continuous Charging Rate (unit: P-Rate)
R 5 FFEFTEEER (A1 P-Rate)

SOC 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 95% 100%
-30°C 0 0 0 0 0 0 0 0 0 0 0 0
-20°C 0 0 0 0 0 0 0 0 0 0 0 0
-10°C 0 0 0 0 0 0 0 0 0 0 0 0
0°C 0.02 | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
5°C 0.10 | 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
10°C 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
15°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
20°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
25°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
45°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
50°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
55°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
60°C 0 0 0 0 0 0 0 0 0 0 0 0
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2.4 Discharging Parameters JFEES%]
2.4.1 Discharging Mode FEEAETS
Table 6 Discharging Mode Parameter
R 6 MRS
Parameters Pfo.d“‘?t Conditions
s specifications sp
> PR *
Standard discharging power
s 0.5P 25°C £2°C
TR EER TR
Maximum continuous
discharging power 0.5P 259C 42°C
B A TEE BT FFARTN R
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
WRERER AT LA 502.4 W {BIHERIEBEZE 2.5V
Temperature T > 0°C
Discharge cut-off voltage 25V BE T>0C
TR &L LEERIE Temperature T < 0°C
20V BE T<0°C
Standard discharging
temperature 25°C 42°C
TR IR
_ _ No matter what discharging mode the cell is on, once the cell
Absolute discharging temperature exceeds the absolute discharge temperature range, stop
temperature (cell discharaina.
temperature) -35°C ~ 65°C AR . N g\Eg - S R
o - FoICEE A AR AR, ERithiRE — B AN ERIREE
EWEIRE (BitEE) L
B, BMELEAREE,
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.
EEXIHFRFRIE BN18Y | Tipemstah T AR, FEtEEE— BN ERIERRE,

B LERYER,

2.4.2 Dischargeing Recommendation F{ERZEIN

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

SOC 0% 10% 20%

30%

40% 50% 60% 70% 80% 90% 95%

100%

-30°C 0 0

0

0 0 0 0 0 0 0
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-20°C 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
-10°C 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 04
0°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
5°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
10°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
15°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
20°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
25°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
45°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
50°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
55°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
60°C 0 0 0 0 0 0 0 0 0 0 0 0
2.5 Safety Performance Z£48E
Table 8 Safety Performance Parameters
* 8 TS
Items Specifications Test Methods
I A W 77%

Over-charge

)

No fire, No explosion, No explosion, no
crack except vent or pressure relief point.

XK. NEKE. FNAERTREEGTHE
RZIMINERERS

Appendix 1.17.1
BR1.17.1

Over-discharge

opGEl

No fire, No explosion, No explosion, no
crack except vent or pressure relief point.

ek, FEB. TEX. FBE &
TER IR B R Z MR E AR
4%[]

Appendix 1.17.2
PSR 1.17.2

External Short-circuit

No fire, No explosion, No explosion, no
crack except vent or pressure relief point.

Appendix 1.17.3

opK AEEX, NEE. AAERIRRE M E BiS 1.17.3
RZHIMINE R EmE
No leakage, no smoke, No fire, No
explosion, no crack except vent or
Crush Test = prtissure relief point. Appendix 1.17.4
NAERDIRIEEHERZ NI ERE
e
No smoke, No fire, No explosion, no
Drop Test crack except vent or pressure relief point. Appendix 1.17.5
B AER. X, NBRIE. FMERLIE B 1.17.5

IREkH R YN B A AR
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No fire, no explosion, no crack except
vent, and cell surface temperature shall be

Thermal Runaway higher than 90 *C Appendix 1.17.6
et ROAERYRELRRE N AT 90°C, ks B 1.17.6

JEAEEK. NBKE. ANAERhIRRET
ERZINMHIERERE

Notes &i¥:
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.

UEXERRSERNGEY. BEREABRINTEAEY, SEZFIRITRIE.
3 Product End-life Management F=RGaneR 1L S8

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.

FEithERHRERMIRA, ERMEVERRIRERAENFCRE MEFIRAEIEAIRBEISE. REERSE
RINETSERHTESEREZFM EVE EESHNGEE. SERFEIBRIREETIX /P SETIRER
150%EEB/NTHRRESER) 60%, NIFIEEREM, BRIZIMEK, KRR EVE KIEFmiEEMMUARARIE
BETRAIBRF R ERIERER AL S BRI ES—IRXERE.

4 Application Conditions FIF&R{4

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

BN SHERTRE T LA N SR AR AN AR

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.

ERNEEEMEERERSE, MEnE. EESRIPE M, 70 EVE REEDEERSFARIRITTS
R, ZHER. BR. RASIESHEXES, LMt EVE MZEFHTITTE, FHEUBINEENE, R

-7-
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BRFEIhIZHEAIENELE, RMOSEENRRERENSISE . FESEENEIRRSERLRAATE
#9EHY, EVE ANEREFmRERIESE.

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.
EEtEIRIT RN TS E EEEIHAIRK, BraRE, BithEmmEERE XVENERRIK. BraER. BFEHK.
FrIaRAM SERIEIRAIRIA (WIEIH. £5. &), EVE FERERERIERE.

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.
B IFFEESHER—EIRRFEFER, &N, EVE NFABEREMRIESRE.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

SR EFIGTRHER 9 10K 10 WL 2HE ERIERERGI &M
Table 9 Safety Limit Voltage Parameters

& I REMRFIBESH
Items Categories Parameters Protective Actions
S| el S RIPENE
Charging Ends 365V When the cell voltage reaches 3.65 V, stop charging.
FER&LLE EhERRIAR 3.65 V AY£R1EFEES,
Third BMS alarms
= 3V BMS RYHRE
Charging Voltage
FEEEHERE Second Reduce cell charging current or power
3.75V
-7 ' PERER TR ER IR B TR
Cut off the current, force the cell to stop working and
First lock the BMS until the technician solves the problem.
—p 380V YIMTERR, SRSt IE TE, HOlEHEIbEER
%, BEERARNARBRTHE.
. . When the cell voltage reaches 2.5 V (0°C) or 2.0 V
Discharging Discharging 25V (> 0°C) .
Voltage Ends . (=0°C), stop charging.
HEBEa st 20VE00) | s AR 25 V (> 0°C) B 2.0V (<0°C)
= AR LRI,
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Third 2.0V (>0°C) BMS alarms
=% 1.9 V (0°C) BMS RFHRE
Second L9V (>0°C) Reduce cell discharging current or power
/4 1.8 V (£0°C) PR RER AR ERIRE B 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.
—p 175V (<0°C) | YORRERIR, SEHIEFEIREIETF, FofEEthEER
%, 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 747 SRR IR RAcvFITE RAEITRE, FTRSTTE
Over current Reference 2.3 & 2.4 BMS controls the charging/discharging current within
protection BEE 23T 245 specifications.
TR BBt B R S H IR AT S G
Upper limit The charging capacity shall be less than 113% of the
charging capacity Charging capacity < 354.8 Ah nominal capacity.
FENE FIRF ZEEBZSE/\F 354.8 Ah REEE LIRRIF, RESE/NTIREER
1 113%
Table 10 Safety Limit Temperature Parameters
* 10 Z2MRFNEESH
Items Parameters Remarks
S| S8 &E
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C e R O B
HERIPRESEE AR EHmEE
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
ERERE MREBMFERAREBIRSRIERE, WERFERFO,
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Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
RN ERE ANRAERRERTRTRERE, hRFERN 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.

= N—lwm] N r=d s, S e N N N s,

RRTEEE NREERAEEEYRERERE, BRIENEINATIFEN

KRR, BPERRNAEETREREEE.

If the battery temperature exceeds the minimum safe temperature,
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.
REZERE WREBHFREREBEHELERE, BIEMREINARTIERY

KAMERIA, BPERRAMESRTREZERE.

Stop charging/discharging when the temperature exceeds the

Over heat protection Reference 2.3 & 2.4 R L
I B 37 24 5 limitation in this specification
SRR SER23M245R R BB AU IR, £1EFR e

Notes &ZiE:

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.

Rt e R 2R L EFE AT, SRHIEIENAYRIP A EREETE. FE B AR LA ERT, FRRFEE,
PrLEEEHNITHUARS. X FHEHARIPEEEEEE M SERIEIRERR, EVE FRBEHIRIESE.
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.

EEIEEET (0°CLAT) ZRERAMENREZEIEE FHE, &1 EVE NEEHEEPRERIESR
£. BittBHNEEMITRFINREIEEEE, FEMEARRITRSHREPRERE, EVE FAREBEHTSR
%,

4.5 Recommendations for Module Welding Parameters 1&ZR)E1ESEGEIN

Table11l Welding Parameters
= 11 1Bk

-10-
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Items Specifications Remarks
S| A& &E
Laser Welding Depth 20 )
J \Y P4 TR S .
BORIEIER e
Max Pressure on Poles The maximum force on the poles in vertical
" RSB ES 700 N direction with no deformation.
Welding EZHRKE s
Daramater o Al REERSRAEEN, FREE
Busbar
oMy Max Torgue on Poles The maximum torsion on the poles with no
. . _ 6N loosen.
e REERE AR m

WAERZ A, )

Max Temperature of

The maximum temperature that the poles

Poles 130°C bear before the plastic pad deforms.
IR EANRE WHEAZRRCRE, BRETKESLT

4.6 Cell Compression Force H;thE4EH

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:

EEAERRAERAERT, AT (EREEFRIAYIERE, SNEbEII— EEEESRRESED, EENEX, Bt
BEEFR. BittEREOMNEAT:

EIEE A
-Compression area [E4EEIFR

-Compression speed JE4GIEREE: 0.02 mm/s
-Compression direction [E4&75[a]: Y direction Y J5[A]
-Cell SOC Egjth SOC: 15 % ~ 40 %

: 173.7 mm %204.6 mm (L <H2)

Fig. 12 Diagram of

MB31 cell directions

[ 12 MB31 EBjth 5 m~=E

-11-
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Table 13 Cell Compression Force Limit Parameters
7 13 HBELEIREISEL
Items Compression Force
= =487

Recommended compression force

RPN

3000 N ~ 7000 N

Instantaneous maximum compression force

o < 10000 N
AT SRR ESE D

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
FERS I ESE ARSI 10000 N, BNIATRERISZERRE,

4.7 Cell Swelling Force EBStBERKSD

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:

EEREET, BRkAFEERESFESF SR, MXILRREFERERS, BitthIKIEERD
BENZRMIEN, FBith BOLF1EOL (60% SOH) RAKf1E%E%k 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.

BERERIHRAR , NFEoE SR DRIRAN. - RAERSERETERAK ], BOE 15 mm $0Hk+ 0.0 mm
GAP (AJHEESHZAKAYZSA]) MRS FERIEE 60%ATiZAK/1£9/9 60000 N, EFEmIZITIEPREESE
MR R, EBINEDAATRER 2.0 mm ~ 2.5 mm AIRZAKES(A),

4.8 Recommended Temperature Control ;REEIEEIN

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.
XJEEtEREFTIRERERN, ENEERERHEERIEHRZE, WAERRFTMEENECHRNFSHIT
x:
Table 14 Cell Thermal Conductivity Parameters
* 14 BithSRREHSH

-12 -
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Thermal Conductivity W/(m K)
SHREH WI(m K)
Mean thermal‘ 'conductlwty X/Z direction F5[a] Y direction J5[a]
SREHYE
9~ 11 W/(m K) 2 ~3W/(mK)

Heat Capacity 2 (kJ/(kg K))
Mean heat capacity

HAIE
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%.

B TRERE, FRIRER, LRRBENEMENTRAEERE., EFEFME, NG SOC HE/ 30% ~ 40%
SOC. HEFFHWMFMESM: 0°C ~25°C, FEMNEES 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.

BRI, S (SOC, BEIRTE) RHRRFHE 15% ~ 40%, KEACE (EANBLLLE) BT HRE
E£5, N 3 MR TR ERERRER, ENEIREEE A NEIT S, B iEEEhERaIRE .

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

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

FIEHIRETARITINZR. 2R ZEBIIREERE, KEREHIETREIES, FafRirEszm.
SEGRIAYIRAIHR SRR

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.

FrmERER, ZCRABARERTRIENRET ETE, BRBEN, M. FE, EFEEIERIAERIA

-13-
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BNEIMAE, FESRRERIMYmBE—IE,

5 Safety Precautions Z2F56

» 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.

FEEGEMRNKF, (REABE, NAETRRTEREMET,
» 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.

ZIFEBithidsE, BN, AJEES BT PRI REMATARE. ERINZRMERY, EHGRLTEE

HREAZERIP. &RRIPEXRNAIES 4.3 %

» 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.

NS EE SRR TS IR, FERAYESHCE AT se HINS SR, $M5 EERSIEIIXK, &
RAIRIHTFRE RIS BMS EIERMIE)
> If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

EEthAFIE R IE TR, NERANRERE MR T2 IE, RIEERAREAFEERREEER.
» 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.

BN, ERPIERERSRES, APhLIWRE, BN ERFRE, SERELERE 2.8V AL,
> Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

ZIFAESE MEFAESER, BURTRERS AT ASINRERN. FanimiE.
»  The temperature of the cell shall not exceed 65°C in any normal use, otherwise the BMS must shut down the cell
and stop cell operation.

EHUEENERBER T, BEEARMGRIY 65°C, MREBRERY 65°C, BERRATXTHEM,
F LR EIET T,
> Please use a special charger for lithium-ion batteries when charging.

FEIISGAEE I T AR,
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.

EERIEDR, PR IREBEREBIESAR, EIERETE,

> It is forbidden to use metal to directly connect the positive and the negative of the cell to short-circuit. Otherwise,

-14 -
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strong current and high temperature may cause personal injury or fire.

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

ZIGENESER, Ak, IS —EEEEE,
> Itis forbidden to knock, throw, step on or bend the cell.

| FEvTREnie. EREAFIS TS,
> ltis forbidden to directly weld the cell.

B EEIRERI,
» ltis forbidden to directly pierce the cell with nails or other sharp objects.

ZIERE I FEH EFIRRRIZRAID.
> Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.

RAORIFEIh, EERZIWRE. MEREDE, BNEERSTAIERER, FESBMKK,
» 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.

2 PSRRI ZAI TS (A, BNSHIAENZERIFEE, HREERE.
»  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.

BEFMSGHEIbREMEEARERFE L, FEREFARSMRBESENINE, LUBREERTS [FEEIMFIK
1.
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

FEEE R IR E FREE R TR SRR . ANIEFRRIRR SRS A BERIE R E AT AE /R ATl
K.

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

SNREEMIRIR, BFRRKEIARERIR L, NIZBIARAKERZMXE, INREhREME, BFER
FHNRES, O, BFAGFREM, NZEPBAEFKE, ADLEERT, BUSYARERTEHE. £
I HIT A E | tAY IR a2,
> 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.

-15-
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NREBMAHRR, & TE, THER. U7 RESEPHIMEHIRE, ZAIEEENEERTE
SRR,
> ltis prohibited to disassemble the product without the written consent of EVE.

7

RZEVE BHER, HIFBFRE"MR.

Disclaimer f2E&mAH

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.

NREB T mFTERPAEERE NERNRPBPIIRERTERA, EVE AEREFRRERIESERALL
5 RARASHES X EE. EaifiTh, 3 EVE NEEEMGENN, EVE FRERFTRERE
(LERERERF,

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 (REXIAFRAUSBIERAINF], ZFAETE EVE *Ral1, F5 EVE IBRifA= RS,

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.

FAMEBLARZINERH, MPRIAEFERRE, LAPXARANE.

Risk Warning RIp§E&

7.1 Warning Declaration Z7~70H

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.
it EEEREI, ER(EMYEPRYRINE LRS!
WS {SEFE IEFR R T R FBAIA SR Erait.,
Hjth R Etr s M RE Rt E WA H S T2 A THT.
ANETF LRAE SRS SFIRME.
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7.2 Types of Hazards f&RGEY
Customer must be aware of the following potential hazards in the use and operation of cells:
BRI SRR EI R FEU MEENEK :
a) There is a risk from electric shocks or electric arcs during operation.
FEZEIBEEERIMERIXEG,
b) There is a risk from the electrolyte or other chemicals.
FEZR BRREEMNF REERIXBL,
c¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

RBIERERIMNERE, &R, BIESREE, EiRREEIRIET R IF%ERE.
8 Others Hfth

8.1 Rights and Obligations of EVE EVE BIfNFIFIN 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 ISR FETRIMMYPARIGTNERITIRN, BT mNATESIMYPSISHEK;
» EVE shall provide customer with stable and reliable products confirmed by both parties;

EVE MEFRENGHAN. SETENFMm;
» EVE is obliged to provide high-quality services for its products, and the service standards shall be in accordance
with the standards promised by EVE;

EVE BXSAEFmRMANRAIRSS, RSTNER EVE FEEiRERSS
» 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.

EEFNERSTmAYERR 4RI EPIBR RRREERS, EVE B TRATRISRSHFRARSS .

8.2 Rights and Obligations of Customer ZFHIRNFIFIN 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.

FFNFSIRIR EVE IREAUATRIHATER, FHi8HYT EVE FridBIRA SR hRIEEISEREE. 2
BRUFNEE i Fii AR,
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,

waterproof and other measures.

EFBNXSRIE EVE FmiiRe, NREBUBMAIBIK. BhkEEE.
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»  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.

BEFBENXNSERS EVE UM AT, AEFARIERICRN T RIEENmNEYE, BIFT - mRES(EN
DHIEE, FREETENEINRSERIRMNSENEIEN, EVE AREFRERERIESRE.
»  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.

BEFBEXNSHE EVE FRIEEREN, EAJERER MEMN EVE ARSI, THRRER.
> 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).

BEREFREIESREF, AiEkEETUERE. TSP RBRMZIMERN~mSBIREEE - m
BBRERK) Frr-Era@EES, HERES EVETX, NAZFAEBENSRE.
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

FHAFERPRIERNIEI, RETTTIDEHELE.

8.3 Confidentiality agreement {RE5HMY

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

BEFMSEERTBERE, RE EVE d, MEAE=LEEASBNHINE, BN, BKBEXERE

REE.
9 Contact Information BXZRAR,

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

BREME: SACERIT MEFFFAKEHX HIKHRBEAE 68 S, M2 HhBERAE
BEXZEHEIE: 86-0724-6079688

RAIE:  http://www.evepower.com
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Appendix 1: Cell Drawing of MB31 Bfi& 1: MB31 EBithEI4

240.5
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Fig. 15 Diagram of cell size and appearance

15 BRI RIMRE
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Appendix 2: Test Conditions and Methods i3 2: iI&FMER G

1.1 Environmental Conditions IFE5%(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.

PrAEAES, HIGNEREN 25°C £2°C, fEXSEE 10% ~ 90%, KSJESIJ9 86 kPa ~ 106 kPa FYFAIRH

7, RS ERATREIN=IR, 21525°C+2°C,

1.2 Measuring Instruments UEiRE

The accuracy of measuring instruments shall meet the following requirements:

IHIGEE N TS RIEK:

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

B. Current measuring device EBjiMIEZEE : +0.05 % FS;

C. Temperature measuring device i@EEIEZEE: + 1°C;

D. Dimension measuring device RXSUEZEE: +0.01 mm;

E. Weight measuring device EEIIE3EE: +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).

2t WD ES, HFICREE. BR. NERENEREE, BitEERERENHEEREIRE (5
) Hriit,

1.3 Test Clamp Preparation and Installation izt /R FIZS%E
1.3.1 Ordinary Steel Clamp EEiNIE
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:

ERESEFERARINSRAR (BE: 12 mm) BIRE, RIRFEESERMAE, KiRZEERA 6 > M8 i2iz2EE,
FIRF T EREREEIE, KETRINTNERNR:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 RETEE 2 Eitk B E R EE

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.

KBRBEBER (FR: PET, EE 0.1 mm) FITRESMLH (R PC, R 0.3 mm) RYEEE (15% ~ 40% SOC)
HEEFE, ETkEHE, £/ 6 1 M8 BiEENREMRIEEMZRBLIIATE I/ 300 kgf £20 kof, TR
FORNEHFFREENEE (£, . T), BEEERGEH/NTET 03mm,

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
El 3 Bt ErEE E 4 Bt REREE

1.3.2  Swelling Force Clamp fEBKHEE

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.

BEEBER (MR: PET, EE 0.1 mm) FITRESMNE A (F4&R: PC, EE 0.3 mm) AYEEE (15% ~ 40% SOC)
HEfE, ETWAKIREDE, FPRKOREMRRE, FBERENREFYE/7 300 kgf £20 kof, iR
&, BXRATORUETFIREBNEE (L. . T), EEERFEEHNTFET 03mm,
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Fig. 5 Diagram of cell with swelling force clamp
5 Bt NREREE
1.4 Dimensions R~

Test instrument: Automatic wrapping machine;

HIGieEs: BaEEREN,

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.

7% (ERENERNMNEREIKE. BEMSE, HEN 300 kgf £20 kgf AIES.

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.

FEt/EREREE SOC IENSBRTEIN, MEEBREIEINSERTEN, WEEEHEREIRIEE,

15 Weight BEE

Test instrument: Electronic scale;
HWiges: B,
Test method: measure the weight of the cell with the electronic scale.
HIG75%: ERBEFHNERTNEE,
1.6 Internal Resistance PJFE

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

a. 3TAAME (ACR): E=REZMET, HE SOC FEithSRA 1 kHz IESZREE B T,

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

constant current of 1C for 10 seconds and record the voltage V: at the end of the rest, and calculate the DCR., DCR= (V1
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-V2) x 1000/ 314.0 (mQ).
b. ERAPFE (DCR): EBitBlA 0.5C EERERFTERE 3.65 V 5, ¥IEEFREBEFEEMR 0.05C &L,
#§E& 30 min, #ARFLA 0.5C 1EFRALER 60 min (FA%E SOC /9 50%), #§E 1 h, ICRIEERHIEE V., A ICHE

1.7

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

SNERFEIEEEIRAINEE B BB WAS TS ERY 3%, NIAJEEIhTehk 7 FtE,

1.8

19

TRANER 10s, IBRIMEERERESE V2, 18 DCR, DCR= (Vi-V2) x 1000 /314 (mQ),

Pretreatment FIAbIER

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

IETVIURTHART, BRI TICERERR, LIBRIAIEXISRAIME R T RS EAVINS. HERUIT:

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

. FitiEiRtR AT iR T Fe e

b. Discharge the cell according to the standard discharging mode;
b. EEtIRARI R EREEARTUMEE ;

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

c. S a~b NHBIT 5K

QO

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

Charge Calibration #J%at.75E8

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

Discharge at a constant power of 502.4 W to 2.5V, and rest for 10 min;
Charge at a constant power of 502.4 W to 3.65 V, and rest for 10 min.
FEIRNEIRRE 25°C £ 2°CHUSLIET, @& 5h;

XJEEIBLA 502.4 W BTHERRGEEZE 2.5V, #E 10 min;

XJEEIBLA 502.4 W BTHERFEHZE 3.65 V, H&E 10 min,

Discharge Calibration #J3A{4HEE

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 10 min;
Discharge at a constant power of 502.4 W to 2.5 V, and rest for 10 min.
TEINMERE 25°C + 2°CHUKMAT, & 5h;

XFEEtLA 502.4 W BTHERFFFEE 3.65V, HE 10 min;

XJEEIBLA 502.4 W BIHERIGEEZE 2.5V, #EE 10 min,
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1.10 Capacity and Energy Calibration #J¥8{tFEIEEREE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperature of 25°C + 2°C. a) Charge
the cell at a constant power of 502.4 W to 3.65 V and rest for 10 min. Discharge the cell at a constant power of 502.4 W
to 2.5 V and rest for 10 min. Record the initial charging energy of step a) as Eo, the initial discharging energy of step b)
as Eo”, and the initial discharging capacity as Co".

BEMERMMRIRE 25°C £ 2°C, LR (1.9) #HITHIMRMITEE. a) LL502.4 W fBIIRFEHEZE 365V,
#9E 10 min; b) LA502.4 W fEIHERFEBZE 2.5V, #E 10 min, iICREE a) WIIAFTEREEEEN B0, SHb) 7]
YRINFBREE(EN B0, HIRIEBEE(E Co'.

1.11 Rate Discharge Performance {SZEFIERLERE

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

Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 10 min, note as Eg;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note as E1*;
Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 10 min, note as E;
Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 10 min;

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 10 min, note as Ex*;
Discharge the cell to 2.5 V at a constant power of 502.4 W and rest for 10 min;

Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 10 min, note as Es;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 10 min, note as Es*;
Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min;

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

0.5P energy efficiency = E1*/ Eg;

1P energy efficiency = Es*/ Ea.

FEENRIRRE 25°C £ 2°CRYFRM T, XTEEIIZRRR (1.9) #J4R{LilE.

A 502.4 W BIHERFsHZ 3.65V, & 10 min, iTA Ey;

LA 502.4 W fBINZRFEEZ 2.5V, 8 10 min, iCAH E*;

LA 1004.8 W [BIHERFEHEZE 3.65V, #E 10 min, iTH E»;

LA 502.4 W {BINERFTFEZE 3.65V, #HE 10 min;

A 1004.8 W IBIHZRFEZE 2.5V, HE 10 min, iCA Ex*;

LA 502.4 W {BIHZRIGEE 25V, #E 10 min;

LA 1004.8 W [BINERFEHEZE 3.65V, #E 10 min, T4 Es;

LA 1004.8 W IBINZREZE 2.5V, HE 10 min, iCA Es*;

LA 502.4 W {BIHZRIEE 25V, #E 10 min;

1P FEBREERIFER= Eo"/ E1™100%;
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0.5P BEEXIE= E1"/ E1*100%;

1P BEEWER= E;" E3*100%; ,

1.12 High/Low Temperature Discharge Performance m/A{KEMERMHERE

1.12.1 45°C Charge/discharge Performance 45°CFEhER 4EBE

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

Rest the cell for 16 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 10 min, note the energy as Eg;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note the energy as Es*;

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

EIRMRRE 25°C £ 2°CRUFMT, XIEEHIERR (1.9) #IIAHHREE;

£ 45°C + 2°CRIHTRHEE 16 h;
LA 502.4 W {BIhERFEHEZE 3.65V, #I8 10 min, igH Es;
L 502.4 W IBIHERFERZE 2.5V, 5 10 min, 129 E4";

TFERERIRIFR= E4" E™100%, BEEXIER= E4' E4*100%,

1.12.2  5°C Charge-discharge Performance S°CFEHFEEERE

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

Rest the cell for 20 h at the ambient temperature of 5T £2<C;

Charge to 3.65 V at a constant power of 502.4 W and then rest for 10 min, note the energy as Es;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note the energy as Es*;

Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

EINSIRE 25°C £ 2°CROSRMT, XIEEMHRIR (1.9) #MR(CHE;

£ 5°C + 2°CHM4THEE 20 h;

A 502.4 W {EINZRFEEEZE 3.65 V, 9= 10 min, /9 Es;
LA 502.4 W IBIHZRKEZE 2.5V, 88 10 min, iBAEs";
{RIFEE= Es" Eo™100%, BEERE=Es"/ Es*100%,

TFEREE

1.13 45°C Energy retention and recovery 45 °C BEE{RIFSREEIRE

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

Store the cell for 30 days at 45T +2<C and rest for 5 h at 25C £2C;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note the energy as Eg*;
Charge to 3.65 V at a constant power of 502.4 W and rest for 10 min, note the energy as Ez;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note the energy as Eo*;

Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eo*/ Eg*.
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FEINRIRE 25°C + 2°CAUEM T, XIHIHIRER (1.8) #0MaH7EHE;
EEIHAE 45°C + 2°CHRMTEF 30 K, 7 25°CH2°CRMATHEE 5 h;
LA 502.4 W fBINZRKEEZE 2.5V, #8E 10 min, iC4 Es”;

LA 502.4 W fEINZRFEEHEZ 3.65V, @& 10 min, iCH Er;

LA 502.4 W BINZRREZ 2.5V, #E 10 min, 129 Eo*;

FHEEREE RIFE= Ea"/ Eo™100%; FNEEREEIRE=R= Eo"/ Eo™*100%,

1.14 50°C Storage 50°CTFfi&

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 10 min;

Store the cell for 30 days at the ambient temperature of 50T £2<C and rest for 5 h at the ambient temperature of
25C x2C;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min;

Charge to 3.65 V at a constant power of 502.4 W and rest for 10 min;

Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 min, note the energy as E11*;

Discharge energy recovery rate = E11*/ Eo*.

FEIMRIRE 25°C £ 2°CRIKRM T, XIEEHHZER (1.8) #AILTRHE;

LA 502.4 W {BTHERALER 60 min, #§E 10 min;

EEtHAE S0°CL2°CHRAF ™iEF 30 X, 1 25°CL2°CHM T8E 5h;

LA 502.4 W BINZRREEZE 2.5V, #E 10 min;

LA 502.4 W BINZRFTEZE 3.65V, #E 10 min;

LA 502.4 W IBIHZRIEEZE 2.5V, #E 10 min, iBH Eu’;

FHEBBEEIRE = Enn/ Eo™100%,

1.15 Cycle life g Eap

1.15.1 25°C Cycle life 25°CEIAE @D

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

Pre-cycle initial capacity test: test the cell energy according to (1.10).
BRI E RN YRR 1.10 K75 EH TeEENE,
Cycle test: at ambient temperature of 25°C + 2°C;

BN IMRIRE 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;
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. Discharge to 2.5 V at a constant power of 502.4 W and rest for 30 minutes;

c
d. Repeat steps b~c 8000cycles.

a. XYEEHMHRAR (1.9) #IHAILHRER;

b. LA502.4 W {BINEFEHEE 3.65V, #3E 30 min;
c. LA502.4 W BINZMEE 2.5V, #@E 30 min;
d. EE b~c &R 8000 [&,

1.15.2 45°C Cycle life 45°CEEdp

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

WA 1.3.1 BHTEEESTILRE,

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

BIRRWIIAS 2N : XIEEZER 1.10 RU75i X TREE M.

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

BN IR 25°C £ 2°C;

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

b. The simulated ambient temperature of the device was set to 45°C and rest for 5h

c. Charge the cell to 3.65 V at a constant power of 502.4 W and rest for 10 minutes;

d. Discharge to 2.5 V at a constant power of 502.4 W and rest for 10 minutes;

e. Repeat steps c~d 3500cycles.

a. XJEEhER (1.9) ¥DMaUigE;

b IRERERININMERE 45°C, #E 5h;

c. LA502.4 W |BIhZRFTEEE 3.65V, #HE 10 min;

d. LA502.4 W fBINZRREEE 2.5V, #3E 10 min;

e. E2E c~d 1% 3500 &,

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 10 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 10 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°CRUMMRIRE MEAEEENN: LA 502.4 W [BINZRFEHEZE 365V, @& 10 min; L1502.4 W {8
IHERMEEBE 2.5V, & 10 min; LA 502.4 W {BINERFTEZE 3.65V, #§& 10 min; LA 502.4 W [BINZEMEBZE 25V,
ICREMEEN Cu, BE 10 min; MEBEERIFE = 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.

EEtH7E 80% SOH. 70% SOH, EiZBEEEIAE, (BIEFHEINZ: 100% ~ 80% SOH, 502.4 W; 80% ~ 70%
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SOH, 401.92W; 70% ~ 60% SOH, 351.68 W,

1.16 Swelling Force Test BBk

Prepare and install the clamp according to 1.3.2. before the test.
WiEHZER 1.3.2 #HTEREESEIRE,
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.

B (115.1) #{T1ER, ICREBEFRNEITETRIREEARKDMNEEERIFE,

1.17 Safety Performance L£48E

1.17.1 Over-charge Test 1T 7tERiz16

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 Pr./Unem or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)

TEIRESRE 25°C + 2°CROSRM T, XIEEtIRIR (1.8) #liaisr, AR (1.3.1) REREUIHXE.
LA Pro/Unom BOEBFRIBIRFEFEE 5.475 V BLFeEBATIANARI 1 h, {21E78EE, W 1h, (8% GB/T 36276-2023 (FB/]
tEREFREEFEEIE))

1.17.2 Over-discharge Test iTAERIXIS

Discharge 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 157 A or for 60 min, and then stop discharging.
Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)

EINESRE 25°C = 2°CROSRMT, XIEEtIRIR (1.8) #DMaMigrE, AR (1.3.1) RSEREUIHXE.
LA 157 A BOEBARIEIRANER 60 min BGFEEIAR] 0 V FHMELEREE. WIZR 1 h, (&% GBIT 36276-2023 (FEfIfERE
HEFEID))

1.17.3 External Short-circuit Test 4MEEZIRIE

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 1 mQ. Observe for 1h. (Refer to GB/T 36276-2023 Lithium lon Battery
for Electrical Energy Storage)

EIRESRE 25°C 22°CRISKGT, XIREMIRIR (1.8) #liaitsEr, AEER (1.3.1) RISELREUINEE.
FEEBIE, SREESMERREEE 10 min, SNEREEREEFBERD 1 mQ, MR 1h, (&% GB/T 36276-2023 (FEJIf#EE
FREE )
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1.17.4 Crush Test $¥EXLE

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:
TEIRESRE 25°C = 2°CROSRM T, XIREMEIRIR (1.8) #liait7er, RIRINTFRMEHTIIR:

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: the crushing force reaches 50 kN; keep it for 10 minutes, stop crush.

e) Observe it for 1h. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)
a) FtEAR: EETHEIMRRGEEE;
b) FEMRIZEC: F42 75 mm FOEEER, FEIERIOKE (L) KTFHRFERIBRANORYT;

¢) BEEE: 5+1mm/s;

d) $FEREE: FEIAZ 50 kN BHRERZEFES 10 min, ELEFE,
e) MZ 1h, (5% GB/T 36276-2023 Hfitae MR FHa;th)

1.17.5 Drop Test BEIHIE

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

L o "z;_ o :.:_'/': &
w72

¥42 75 mm W
— Ly
7 4
“ ,
D 75 mm} Pttt
i

Fig. 6 Diagram of the Extrusion Device

36276-2023 Lithium lon Battery for Electrical Energy Storage)

EINSIRE 25°C £ 2°CROSRM T, XJEHRER (1.8) #J4AiLER, BEIMIERRIERTM 1.5 m SELEH

6 FERETEE

BOEE/KHE L, B 1h, (5% GB/T 36276-2023 (FEIfEREFER FHIE))

1.17.6 Thermal Runaway Test #AEizizle

(1) At the ambient temperature of 25°C + 2°C, charge the cell according to (1.8), and then install the test clamp
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according to (1.3.1).

(1) TEINERE 25°C + 2°CHOKM T, XIEBIHIRIR (1.8) ¥ItAtkFeEE, AGIRER (1.3.1) WEERRIASE
E,

(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 > 1000 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.

2) ERFERHEFERIEE, AEERENBEME, SRNESE, IIRRCEERITHZREK)Y > 1000

W, STt ERR SN ERES, INEE SHEtNERER, ISR ISR AKX Tt BRI
E, ZEEEENEE, SREEERSFRMEAREIMESH—N, RILEEMFEEERNIGITE), &
EEURRORAFERRA/NT L s, HEREENXAE 2°C, BREERSERNRAIVERZN/NT1 mm,

(3) Charge at a constant current of 0.5C, start the heating device and continue to heat the test object. When thermal
runaway occurs, the temperature of the monitoring point reaches 300<C, or the time reaches 4h, stop charged and turn off
the heating device.

(3)LAO.SCEEIZEEE, Eatiifiks, HJARERKEEE WNRERIATI300°CERIIEIAZ4hES, F1EFEE,
KANnFe<E, WER1h,

(4) When three consecutive points of temperature rise velocity value dT/dt > 3°C/s are observed, or fire or
explosion occurs, it is determined as thermal runaway. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical
Energy Storage)

4) REESIENREI=NEFHERE dT/dt > 3°C/s BERXHIBENRERKIZRIHIEE. (8% GBT
36276-2023 FEEAfEREFITERS FHEEIth)

cell Cylindrical cell-I Cylindrical cell-11
- Heating unit

f Heating unit(resistance wire)

- H U o Temperature monitor

Fig. 7 Diagram of thermal runaway test

7 RIS E
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