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Term Definition RIEE N

Product /= f:
Refers to the MB56 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
FHE BRI~ REIEMILIZEEHERAE (LUTE EVE) £78 MB56 ARZE=EE F R,
Customer B F:
Refers to the buyer in the product sales contract signed with EVE.
65 EVE B mEERRPIEA,
Environment temperature 1585
The ambient temperature where the cell is located.
BMFT R E B IRIRE
Cell temperature FEBRE:
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.
RENBMREFONEEEZ RS NENBMREAVEE, REFRBMNVELRIVIEEFER EVE IFFH
[EEE.

Fresh cell i eath:
Refers to the cell within 7 days from the customer's receipt date (for domestic transportation only)
EEFWERRER 7 RUANE ((RERIEH).

Power LhE:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1004.8 Wh and the charge/discharge power is 1004.8 W, the
charge/discharge power is 0.5P; When the cell energy decays to 1607.68 Wh and the charge/discharge power is
803.47 W, the charge/discharge ratio is 0.5P.
F/MBHESBMARSNENBMNVEEEENILE, BFEP KR, a0, HEHMEEES 2009.6 Wh,
FEBIKEBINZE 1004.8 W B, NIFEREHBIIERN 0.5P; HEMEEERMN 1607.68 Wh, FEHEEIKELN
279 803.84 W BY, MIZEFEENRELIERN 0.5P,

State of charge 78 FBIRZ:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation is expressed by SOC. For example, if the capacity at 628 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
EXAHNERT, UL NNEE AR N AR ENEESBRESIFMBERLLE, £5 A SoC
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Riro B0 EREEN 628 Ah RPRBSILA 100% SOC, HAEN 0Ah B, SOC JI 0%,

State of health {REEIRE:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
628 Ah is 100% SOH, when the cell capacity decays to 1004.8 Ah, it’s at 80% SOH.
KRR ESAMAENILE, 485/ SOH R, fli: BHMEE 628 Ah )9 100% SOH, REREA
1004.8 Ah BY, SOH 73 80%o

Cycle faH:
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.
IR E N R ER R —RA—MER, BIAEEENNEETENERLEABNREIENEAS, 7
FEIEFERNRAAEEREMLBERTEBNER. MERAUBA—LEHRIRELAST—RAEK.

Open circuit voltage FFEKER[E:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
BREEBENERAHMERIISAEMINEE, 85K OCV &RT.

AC resistance 3Z7PIPFH:
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.
BEMIEAREN 1kHz WEZRER, MRFSEINREE, 58 ACR &R, MdAENEAEBH
RE 1.6 KFR,

DC resistance E7iPIFE:
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.
THEFHTRMNEESMSHENNERTLZLE, 5B DCR R, WA ENFIEBHRE 1.6 &
Firido

Module #£8:
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.
EEFEMEBEHKANAS, MERERNNESEERBERTARNEMS pack NPIE .

Pulse current BXAE7:
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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.
DAMREE HIEFRAMRER, PorERAREUR—AaLM, HRUE. ARBTIEABHIL.
Compression force E48/7:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
WRIALARRY, BMAIARERINE2UR.
Swelling force EZHKTT:
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.

EERIEP, ARAFEEREFERHESEEMIA, MWOREAEFENIER,

Units of measurement. Refer to following table

MEBRAf: TR
Table 1 Units of Measurement

&1 MNER

No. Units Abbreviation Type of units
2= g B {1 3
1 Volt A4 \Y Voltage B8 &£
2 Ampere ZHE A Current BRI
3 Ampere-Hour ZHE-/)\By Ah Capacity BRE I
4 Watt-Hour FL4F-/)\BY Wh Energy BEE B I
5 Ohm FRif Q Resistance B8PS (i
6 Millichm ZERRIE mQ Resistance FBFE il
7 Degree Celsius 1B EKE - - °C | Temperature @& 2 i
8 Millimeter ZK mm Length KE &8 ]
9 Second ] Time B8] 11
B 10 _ Hertz %4 : Hz Frequency S B {i]
11 Newton -1 N | Force DB 1L
12 Kilogram-Force F52/] kef Force 7J881i

vi
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This document describes the specification of the MB56 lithium-ion cell manufactured by EVE Power Co., Ltd.
A= EAEHIER T EVE £78 MB56 B S FHith,

2 Cell Specifications H3;HAME

2.1 Product Specifications = TFI&
Table 2 Product Specifications
R2 oA
Items Specifications Remarks
= A &3
Nominal Capacity
VAR 628 Ah 0.5P/0.5P, 25°C £2°C, 2.5V ~3.65 V
Fresh cell
Nominal Energy PO ES S
- 2009.6 Wh MBS
IRIREER
Nominal Voltage )
FRARERE 2V
End-of-charge Voltage (Umax)
365V /
FERFIEE (Unax)
End-of-discharge Voltage (Umin) 2.5V (T>0°C) )
TREBEIEBE (Unin) 2.0V (T <0°C)
Standard Charging Power 0.5p 559C 4 2°C
— - . [ :I: [
FEFTEBINER
Max. Continuous Charging Power 0.5p 5500 4 79C
= <> . (o] :l: 0,
BRAFEFTREIR
Standard Discharging Power 0.5p 255C 4 2°C
—\ < . °C £ 2°
Y CERTIES
Max. Continuous Discharging Power 0.5p 555C 4 2°C
= - . o :!: 0,
ERAFFEM BRI
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
AR 0.10me = 0.05 me2 Fresh cell $&HER, HEE SOC
Weight )
= +
=8 11500 g £ 300 g
Dimensions Heightl With Terminal
. —_— .. :t .
(With EE1 (H1) 207.2 mm £ 0.5 mm SR
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insulation film) Height2 Without Terminal
— . +0.
R BE2 (1) 2051 mm 0.5 mm Tk
(é\ﬁﬂg) Length . N - B
e . +0.
BE (L) 352.3 mm + 0.5 mm /
Thickness (300 kgf £ 20 1lfgf corsngrcesswn force,
EE (T) 71.7 mm + 0.5 mm Delivery )
T (300 kgf + 20 kgf E45 /7, 58 SOC)
Center distance between
the poles 180.0 mm + 0.3 mm /
RAEFLEE (D)
Charging Temperature . .
Operation ZSE B 0°C ~60°C /
Temperature
TEEE Discharging Temperature . .
G T -30°C ~ 60°C /
! year 0°C ~ 35°C
Storage 15 Delivery SOC status
Temperature e .
EhEEE 1 month 5 SOC K&
A -20°C ~ 45°C
1A
First Month < )
3.5% /M : o o
Self-discharge =)= = o Delivery SOC status, 25°C £2°C
storage
Sl After First Month # SOC 75, 25°C + 20 875
<3.0%/M
L BRE

2.2 Electrical Performance FE4RE

Table 3 Electrical Performance Parameters

xR 3 BEMESH
Items Specifications [ Testing Methods
= g Wit 757
Items | Discharging energy | Energy efficiency
a5 Y==K :—z
. Rate Charge and Rate TREERER REBE Appendix 1.11
Discharge Performance 0.5P B BY/E, > 049% =
& : 1 17512557 Y3k 1.11
ERTHENMEE
1P By" > 95%*E," E3*/E; > 90%
Items | Discharging energy | Energy efficiency
High/Low Temperature Temp. IREBREE S
Charge/Discharge Appendix 1.12
Performance 45°C Es"> 98%*Ey" Es/E4>95% M5 1.12
B AR A : : *
5°C Es"> 80%*Eq Es"/Es > 80%
Capacity Retention and Items Dlschargxng energy Dlscharglng energy Appendix 1.13
| Recovery Temp. retention recovery ) _

-2.
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(100% SOC) i . !
25°C & 28 days Es > 95%*Eo* E7"> 97%*Ey
45°C & 7 days Es"> 95%*Eo* Eo"> 97%*E,"
Item; 1 T)ischarging energy recovery
Storage Temp. NEBREE S =X A dix 1.14
g ab, e ppen 1X 1.
PRARIERE 25°C & 28days > 98%*Ey’* MR 1.14
(50% SOC) =
45°C & 28days > 97%*Eo"
Cycle Life 25°C Cycle o . Appendix 1.15
(S 25°CIEIF 8000 cycles, 70% SOH IS 1.15
o Temperature rise refers
to the difference of the
) 25°C, 0.5P, cell surface temperature
Cell tempefamre rise discharge <10°C bef(‘)re and' after
FRSmTT 25°C, 0.5P BB - discharging
T A BRI GRS
MEREREEE
Swelling Force 70% SOH <45000 N Appendix 1.16
|/
BT | 60% SOH <55000 N iR 1.16
2.3 Charging Parameters FEEEEK
2.3.1 Charging Mode FEIET
Table 4 Charging Mode Parameters
x4 mHEERASHY
Parameters Specifications Conditions
28 i ESEs
Standard charging power
— 0.5P 25°C+2°C
FRETE IR
Maximum continuous
charging power 0.5P 259C + 2°C
ERAFREE AT HFARTN R
Single cell <3.65V

Standard charging voltage

FETEREBE

BN <3.65V

Standard charging mode

ETERN

Charge to 3.65 V with a constant power of 1004.8 W
I 1004.8 W BTN FERBE 3.65 V
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Standard charging | o
temperature 25°C + 2°C
IMERBEE
Absol hared No matter what charging mode the cell is in, once the
solute charging cell temperature exceeds the absolute charging
temperature (cell

0°C ~ 60°C temperature range, stop charging.
TicL FAaMzBEy, BEE—BiBde
SFEERRESTEE, BMFLEFTE,

temperature)

HWFERE (BHnE)

* No matter what charging mode the cell is in, once the
cell voltage exceeds the absolute charging voltage, stop

Absolute charging voltage Max 3.8V .
charging.
HEIFEREBE RA38V

TLEA Ttz EE, BtEE— BB
SFEEREBE, RMEIEFEE,

2.3.2  Other Charging Modes EMiFEEEIET

Table 5 Continuous Charging Modes (unit: P-Rate)
x5 FEFTBEEN (81U P-Rate)

Cell temperature /°C
FESHE E/oC 0 5 10 15 20 25 45 50 55 60
Max charging
power O%SNOlé)O% 0.05 | 0.12 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0
BARBIE () |

2.4 Discharging Parameters JEBSEK

2.4.1 Discharging Mode IR

Table 6 Discharging Mode Parameter
&6 MHERIASH

Parameters spelzgf(;izfit()ns Conditions
B P BATE w
Standard discharging power
AT 0.5P 25°C +2°C
Maximum continuous
discharging power 0.5P 25°C 4 2°C
= oA G S =AY bS ]
Standard discharge mode Discharge to 2.5 V with a constant power of 1004.8 W
FOEERR A 1004.8 W [BIIRBEE 25V
Discharge cut-off voltage 25V Temperature T > 0°C
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TR LE BT RE T>0°C
Temperature T < 0°C B
20V JRE T<0°C
Standard discharging
temperature 25°C + 2°C
FEREERE
' . No matter what discharging mode the cell is on, once the cell
Absolute discharging temperature exceeds the absolute discharge temperature range, stop
temperature (cell discharging.
temperature) -35°C~65°C SA RS - R
A - Tt FAF K EERN, BtEE—BEBHANRERETE
HITHERRE (BHERE) N
B, BMFLEKEE,
) 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.
XSRS RNV | Eiesm T AMKSBER, BEE—B T RERE,
BP{= LB R,

2.4.2 Other Discharging Modes E Mt RIET

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

Cell temperature /°C [ )
BB R0 -30 20 | -10 | -5 0 5 45 50 55 60
hg;;g;;;;gfigya. °%§8£0% 0 | 05 |05, 05|05 ] 05]05|05]|05]| 0
2.5 Safety Performance & HHE
Table 8 Safety Performance Parameters
* 8 RetREsH
Items Specifications Test Methods
mE Mg Mt 75 7%
Over-charge o No fire, No explosion Appendix 1.17.1
7R FEX. FIRIE MiR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
TRE TN, TIRIE MR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
ek TR, TR MR 1.17.3
- Crush Test No fire, No explosion Appendix 1.17.4
BYE A, FIELIE M3 1.17.4
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Dropﬁgst_ o I _No_ﬁre, No explosion Appendix 1175 i__
BRSR FEK. FIELE PR 1.17.5
Low Pressure "No leak;;ggl\fo ﬁre, No explosion Appendix 1.17.6
RE TR REK. TIRIE MR 1.17.6
Heating No fire, No explasion ' Appendix 1.17.7
A _ TEEA, RIEIE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
RS RN, TEIE My 1.17.8

Notes #&iE:
The descriptions above only represent compliance at the cell level. The safety compliance at the module and the

system level requires the customer to perform design verification.

U ERARBESEENTGEL, BREANRARENLZLFAEY, REZFIRITIE,

3 Product End-life Management =5 ep £ 1 EIR

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.

BMERRREERN, EFNEUEMNRRARENHIERES MEBBRRNEMNAENEE. RERSE
M AZEMITEAZREZF EVE HEETIEHNARE. HEHEH RN REET X BRI AMEA
150%HAE/NFIRFREN 60%, MFLFERBM, EREZMER, BEM EVE KB~ MEE ARSI
BN ABN A~ mREBRIERER B ENREBEEF—IIEXEE,

4 Application Conditions %+

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

BN SHRERSET U T S Bt E XA 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.

EFNEERMEENKERS, mRER. EESRIPE BN, H@E EVE RERBERRAFANIZTTS
. RERR. EBE. RAABESHEXES, UE EVE MZRAMTIOHHME, HEBEIBHEENE, RER
RN NEE, BRRRENN~mRERETNINSE, TRETBNEMASERIRAN SN
#HIER, EVE REEMRREBRIERE.

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.

BB EIRIT RN 75 IR AIBA K. FFiRE, BB EERE XnEMERIPAK. BALEER. BT K.
LEAEMSBV MRS (EM. £, F), EVE AEREBREBRIERT.

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

the quality assurance.
BIEREESEMTER—BMARKTRA, BN, EVE AEEBREFRIERT,
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

BAMEERARIGITRRER 9 F1KR 10 NELBEMGIERERHI&M4
Table 9 Safety Limit Voltage Parameters

xR 9 RL2RHBESHE
Items Categories Parameters Protective Actions
me ]l S RIPEDIE
Charging Ends 3,65V When the cell voltage reaches 3.65 V, stop charging.
FEELIE LB AT 3.65 V BIAR LT,
Charging Voltage Third BMS alarms

FEEEEE =4 3TV BMS RZRE

Second Reduce cell charging current or power

=45 M3V A T R R B T
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Cut off the current, force the cell to stop working and

First lock the BMS until the technician solves the problem.

—45 380V LIBRE TR, SREIEERME L T/E, HEiEBMEER

%, BERARAGBRRRR,
Dischared When the cell voltage reaches 2.5 V (0°C)or 2.0 V
ischarging o
End 25V (>0°0) (<0°C), stop charging.
nds o N .
o 20V (=0°C) W S E R 2.5 V (> 0°C) BE 2.0V (< 0°C)
h AR IEFRER,
Discharei Third 2.0V (>0°C) BMS alarms
ischarging — N a5
Voltage =% 1.9 V (<0°C) BMS RARE
WEEE 9
Second 1.9V (> 0°C) Reduce cell discharging current or power

— 1.8V (0°C) PRACERMN R RN E IR
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.

—4h 1.75 V (< 0°C) IR, SREIEEBMEL T, HEBHEER

%, BERAAR
Short circuit Short circuit is not When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BMS i KRR RA IR RAEITRET, BRI A

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BEEIIM 24K specifications.
FARRP B EIE R SITH RN B RRT SRS
Upper limit The charging capacity shall be less than 113% of the

charging capacity
FHEAERRE
7o

Charging capacity < 709.64 Ah
FEEE/NTF 709.64 Ah

nominal capacity.

FEAELRRP, TERE/NTHTEEN
113%
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Table 10 Safety Limit Temperature Parameters
) £10 RLREBESHK
Items Parameters Remarks
S| S8 jipad
Recommended operating Recommended cell using temperature range
temperature range 10°C ~ 45°C e (s PR S R S
HEREREEE FRIRRIBImEE
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.
ReRERE MRBMERAEEBIRSIRMERE, WEFEMER 0,
Minimum operating If the cell temperature exceeds the minimum operating
temperature -30°C temperature, the cell power needs to be reduced to 0.
RIKRERE MRBMERRERTRICVRERE, ERFEEN 0.
If the battery temperature exceeds the maximum safe temperature,
) it will cause irreversible and permanent damage to the battery, and
Maximum safe the user should not use it higher than the maximum safe
temperature 65°C temperature.
RERLEE MREEHEARERTRERLSRE, $AEREUFEN
KAMIF, ARERRAEETREER2RE,
If the battery temperature exceeds the minimum safe temperature,
o it will cause irreversible and permanent damage to the battery, and
Minimum safe the user should not lower the minimum safe temperature when
temperature -35°C using it.
RERSRE MNREBHEAREBIRERSRE, SR EHBRTTEN
KAMRIF, BRERNTRETRERSERE,
Over heat protection Reference 2.3 & 2.4 Stop chargmg/drschargmg th.m the temperature exceeds the
TN BEE 324 & limitation in this specification
R SEm2IMLAE YRR S BN, £1755/ME

Notes &+

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

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

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

exceeding the protection voltage.

BihFEEEL
B LE BN

22 E B R, RAIBIE SR RIF B REVIE b, X BB B BB EBALR L B[ERY, RRIRFEE,
BT, W FBHERFEENENERSHATEMEERE, EVE FABERRIERT.
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b) It’s prohibited to charge the cell at low temperatures (lower than 0°C) and the minimum safety temperature of

this specification, otherwise EVE will not be responsible for any quality assurance liability. The heat dissipation

design of pack may affect cell electrical performance, EVE will not be responsible for any liability regarding cell

quality issues caused by the pack heat dissipation design.

FRRZIEEMCRET (0°CHLTF) ZEREMENSERZLEETHRE, SN EVE FEAEBEMAEMREBFRIER

£, EBMERYEIIRT

%o

MR, FABRNEHAIGITTRESENERRERR, EVE REAEBEMR

4.5 Recommendations for Module Welding Parameters 1RZAIEIESEIRIN

Tablel1l Welding Parameters

xR 11 BESHR

Welding
Parameter of Al
Busbar

mERE
o

Items Specifications Remarks
me g -pEd
Laser Welding Depth 20 )
N AY 4 N < .
BOBIEER =20mm
The maximum force on the poles in vertical
Max Pressure on Poles . . .
P 500 N direction with no deformation.
ORI RERRRAEES, FREDH
Max Torque on Poles The maximum toric,lon on the poles with no
A RASE 6N'm e
> AT AR EAHM, FHAT)
Max Temperature of The maximum temperature that the poles
Poles 130°C bear before the plastic pad deforms.
WA EARE MEFEZEANRE, BRBARETH
Suggested number of When using under high-power conditions, it
welding rings 12 B is recommended to weld 2 circles

BRI B

4.6 Cell Compression Force EBE4ES]

SRMERIRERAN, BIURE?2

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:
R AAREY, T ERMEFNRBIERE, NEMEN— M EEREEARNESESN, EEHIKR, BN
EETREW RIS, EERR. BHEEDMRZHOT:

-Compression area [E4aMHETR :

352.3 mm x 205.1 mm (L. x H2)

-10-
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-Compression speed [E4EIRE : 0.02 mm/s
-Compression direction JTE48/5[A: Y direction Y /56
-Cell SOC 8t SOC: 15 % ~ 40 %

Fig. 12 Diagram of MB56 cell directions
12 MB56 B3t AR EE

Table 13 Cell Compression Force Limit Parameters

7 13 BtESE RIS

Items Compression Force
A E487]
Recommended compression force
3000 N ~ 7000 N
WEFEEN
Instantaneous maximum compression force
<10000 N

B Y B AR E 48 7]

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

BBt A S BIELE D REERED 10000 N, BNEJREEMSSRIRE,

47 Cell Swelling Force EBtBEM

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:

EERAISREP, ARFEERBSFESRESEEMEK, MYWARZESENFRS; BREKIMHEE B

RENTRMILI, &5tk BOL 1 EOL (60% SOH) BlKHE&ER 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

211 -
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test conditions of 15 mm steel plate + 0.0 mm GAP (the space for cells to expand). Customers shall consider the
reliability of structural strength in the product design process, and it is suggested to reserve 2.0 mm ~ 2.5mm expansion
space while grouping the cells.

B PEIRITHRAR, M5 E R MEK BRI, =R ERIERES LK, BiGE 15 mm iR+ 0.0 mm
GAP (AIMEETEKHTE) MRFH TRHE 60%F K129 60000N, EREFmIRITIETRELEBE
¥R E R SElE, EINESAATIE 2.0 mm ~ 2.5 mm BIRERKEIEL,

4.8 Recommended Temperature Control ;R E & I RN

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.
SERMREAITEEREN, BEERERTEERERZIE, WASERARTAZENESHRNFSHNT
x:

Table 14 Cell Thermal Conductivity Parameters
R 14 ENIRABBER

Thermal Conductivity W/(m-K)

SHREAH W/(mK)
M th 1 ductivit
can thermal concuctivity X/Z direction J5 5] Y direction /5[
SRRBUYE
9~ 11 W/(m'K) 2 ~3 W/(m'K)
Heat Capacity A& (kJ/(kg-K))
Mean heat capacity - -
RBEE

0.9 ~ 1.1 kJ/(kg:K)

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

relative humidity < 60%.

HMHRHITRERS, ERNMER, URERBEREBEMERT ABERK. EREFE, N SOC B 30% ~ 40%
SOC, WEMTEMERMLEN: 0°C ~25°C, HEIHEE<60%,

-12-
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4.10 The state of charge (SOC, capacity state) of the cell should be kept at 15% ~ 40% during storage. In order to
prevent the performance differences after long-term storage (more than three months), perform a standard
charge-discharge cycle every 3 months. It is recommended that the storage time after receiving the cells should not

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

BB ARITER, FBEA (SOC, BERS) MNRFFE 15% ~40%, KEEE (EMALMLE) BRI ET R
ER, NS 3 MARTRITERRERER, BKAEEHEENRENBIYF, BREFEBIERNRER R,

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;

A ERAATNZA 518 SERYRRERE, AEFERIEPRLESE; mRFAFER.
FYRIEYRBIHERS VR

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.

RN, ARBABRERTRIANTMET L TE; BERIER, FENH. 5E, SEEBRIFETA
BNBIMAE, MESKRBSEMRYRRTE—E,

5 Safety Precautions ZE2PHE

» 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.

FERREMENKR, RETRAN, NKETFRRTIENIFER,
» 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.

Bkt s, B0, slResERMERMARERLN L L, EEMRENERTD, BENRGRELITSE
BRIMRERIF. RERIPERDEMES 43 %,
» It’s necessary to set a reasonable charging time limit, otherwise, the cell may overheat, resulting in thermal runaway
or fire. BMS management failure of this kind shall be considered during module design.

Rz B ithiF4R FE BB RS Kt 1T SRR T, FEEAEE KB fEs HILTAMKR, #HM5ERKENAK, £
RAIGIT ISR Z [RILE BMS BIEERMIE R,
»  If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative

effects on electrical and safety performances.

EMIFIERLIL B, J@RRMRENBMIEERR2NFN, FRHREFREFRERAESEER.

-13-
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» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8 V, so as to avoid over-discharge.
BIbI B, ERMEBERAIESR, AbLERE, BN ERTE, SEEERTE 28V M.
» Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.
RIEESRTERRERM, SNAERSIREMERFINERY. FohEiE,
»  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.
EEREAESNERERT, BMEEREEET 65°C, MNRBMRERT 65°C, BMEERATXHFLM,
F L MIETT.
»  Please use a special charger for lithium-ion batteries when charging.
TENEEAESFRENETHAFTERS,
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,
and reverse charging is forbidden.
EERATER, mRIREIATNIRAEZEBIEAR, BIEREFTE,
» It is forbidden to use metal to directly connect the positive and the negative of the cell to short-circuit. Otherwise,
strong current and high temperature may cause personal injury or fire.
Bt AEEEEEERBEMEARER, TNEERNSEESRASHERE AKX,
» Tt is forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
RIEREMSERE, Ak, TRF—EERCE.
»  Ttis forbidden to knock, throw, step on or bend the cell.
Bt e, REBMTITEhE,
» Itis forbidden to directly weld the cell.
B EIREst,
» It is forbidden to directly pierce the cell with nails or other sharp objects.
BRI FRE T TSRS B,
»  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.
RAORIFEM, FEESVWER. MEREDRE, SNEMAEAIEERER, ~ESRMAR,
» 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.
BIL7roass e MR pIt A A, SNSRABMRERIPRE, HREL2RE.
»  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.

-14 -
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BN EDZSHEEERGFE L, FEERERLMRATESENUE, B RERMSEEIMMA
o
» 1t is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

AR IR R S B Bt B RSB RLA T R R, T EMM BRI A X T G m B ER S P A LT AI
Ko
»  If the cell leaks and the electrolyte spills onto the skin or clothes, immediately wash the affected area with running
water. If the cell leaks and the electrolyte enters the eyes, mouth, nose and other open parts of the human body,
immediately wash with plenty of water and seek medical treatment immediately, otherwise serious injuries will be
caused to the human body. No person or animal is allowed to swallow any part of the cell or any substance contained in
the cell.

NREIRR, BRRBREIERRIRIRL, MIZRARMIELSZREXE, MREMLEME, BRR
HNIREE. O. 8FAGFHREGL, MIBIBXEF KSR, HELERERT, SNEWAKERTEHRS. B
IHERI A B E R B E SIS B &Y.

»  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.

MREMAELRR, £, TE, TEREH. DF. aBEIEPEREEARE, ZESEBNEERTE
BREEHER.

» It is prohibited to disassemble the product without the written consent of EVE.

K& EVE BERE, RiIEMBIFES o

6 Disclaimer oS ER

»  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.
MRBTHERBREVREREFRANHBBPINEH TR, EVE FEAE”@REBRILFIREL
3 RAMIRKEEE—IIEXET. BHFRTTA, 3 EVE NEEEMAETN, EVE REERTREKXRE
SRR R ENF,

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

EVE R &3 247 RS HIERMINF]. BPEITM EVE &al, £5 EVE RATHIAT mBIRITIRT.
»  This specification is written in both Chinese and English. In case of any difference between the Chinese version and

the English version, the Chinese version shall prevail.
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A ‘

7 Risk Warning REESH

7.1 Warning Declaration Z/R~=08

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.

BHFE BTG, EEREMARBSMRENE S RbIFiERE!

PRAZBEE FIE R T R MIBA AR & 1 MR,

B P B B AR H S I R 2 BN A THT.

BT EAEE TSRS MM,

7.2 Types of Hazards fEf3EHY

Customer must be aware of the following potential hazards in the use and operation of cells:
ER AT RMERNREIEPEFEUTEENER:
a) There is a risk from electric shocks or electric arcs during operation.
FER IR EHEBINMHELIRPL,
b) There is a risk from the electrolyte or other chemicals.
FEZIERANEMLFEREEHX,
¢) Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

RPELEREEINGER, ERET. BIERAKE, BEBRSEMNRERENIFES,
8 Others Hfth

8.1 Rights and Obligations of EVE EVE BIAFIFI 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 RIRS5E P EITH Y PRI ERH TR, REFRESESINTEMSHER;

» EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE &P RENAHING. BETENm;
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» EVE is obliged to provide high-quality services for its products, and the service standards shall be in accordance
with the standards promised by EVE;

EVE B XS HHE~ mizMINRINARS, ARSSITERR EVE FTABRIRAERS ;
» 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.

EEPXRAF RAER R ERBRIR AR, EVE #TRNIRASZFRIRS,
8.2 Rights and Obligations of Customer /7 BIAFIFI 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.

B R N8 1%ER EVE RIERNRARTR#ITER, M™EHIT EVE FriR AR AZE PRI BpEiEE. 22
PR EIA] BBt IR (R iR PR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

EPEXSRILEVE FalVRe, RXBHERAIBAA. Bk Sk,
»  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.

BEPBEXSEX EVE N mIH AT, REFANERIZRA™RIEENENHE, BETFrRRERER
SHEE, FESETENEMASERIBRAMNENSIERN, EVE RAE~RRERIERT.
»  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.

XPEXSTEVE FmiatfREN, ErENELTIEMN EVE AREN), 7HEMRER.
> 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).

EREFmEERED, AERRLTUIRE. EXRMBHIHBREZIMEB R RS BRFEE (F™=m
BESRBMRE) FIFERR@eiEY, HiRES EVE TX, NAEFRIBMENNET,
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

ERAEAEBRRERNSZI, RERTHEHEE,
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8.3 Confidentiality agreement fRZZMY

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.

EFRRNEERABTEERE, KRE EVE A, MEMEZABEMRBHEEAARSE, BN, BERRAXEEE

Rt

9 Contact Information BEZR 5T

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

B ZEMuE: AL ERITIHERAAXEMX - BIXHEAE 68 5, #MiLIZEHAHBRAE
BXREBIE: 86-0724-6079688

Pt : http://www.evepower.com
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Appendix 1: Cell Drawing of MB56 F$® 1: MB56 H3tHE4E
R =R\ I a S

Fig. 15 Diagram of cell size and appearance

15 MR RIRE
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Appendix 2: Test Conditions and Methods [fi5% 2: XIS RERG

1.1 Environmental Conditions HIE &4

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.

BRAEMES, HBNEREN 25°C+2°C, HBIEE 10% ~ 90%, KSESIFT 86 kPa ~ 106 kPa HFFIEH

1T, TMBBARIMNER, B8 25°C+2°C,

1.2 Measuring Instruments SMEiLHE

The accuracy of measuring instruments shall meet the following requirements:

HERBENFE THIER:

A. Voltage measuring device BBIEMEREXE . +0.05 % FS;

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

C. Temperature measuring device JRENERE . + 1°C;

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

E. Weight measuring device EEMEBEE . +0.1 g

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

g MR F, HJCRBE. BR. MREENEMEE, BHEERERENAEEREINAT (K
mmE) Fiosk.

1.3 Test Clamp Preparation and Installation MiXFEEERMRE

1.3.1 Ordinary Steel Clamp ZiEPH*E

The single cell shall be clamped with steel splints (thickness: 15 mm). The splints need to cover the large surfaces
of the cell and be fixed with 6 M8 bolts. All sides of the splints need to be covered with insulating film. Clamp as shown
below:

BEBEMFEXRANER (BE: 15mm) BE, XIRFEBZEBMAMR, KRZEXRE 6 T M8 BI2EE,
EIRETERFEGLSE, KRTRNTEMT:

-20-
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 RETEE 2 Btk B AR 5MEE

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.

BEBEER (M5E: PET, BE 0.1 mm) FMTUKREMA (M5 PC, BE 0.3 mm) BIEM (15% ~40% SOC)
BEEFE, ETREAERE, £ 6 M M8 iB2EENZAFRIEBMZTHAIIATE I 300 kef + 20 kef, FRA
FHRNETRRBMNEE (L. P, T), BEEERFEHNTET 0.3 mmo

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

1.3.2  Swelling Force Clamp FEAK I E

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

BeBAER (#ME: PET, EE 0.1 mm) MTAEEMES (#53: PC, BE 0.3 mm) BIEH (15% ~ 40% SOC)
EEFE, BETEKDEARE, BUEKHFEMERE, BERETEEES I 300 kef £ 20 kef, ERIR
E, BRATLRVEFRREMLNVEE (L. . T), EEZESEEH/NFET 0.3 mm.
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Fig. 5 Diagram of cell with swelling force clamp
E 5 BitHEEKOXAEREE
1.4 Dimensions R

Test instrument: Automatic wrapping machine;

Wi : BrhEEN;

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.

A% EREHERNNLEMKE,. BEMSE, I 300 kef + 20 kef BIET.

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.

EEEME SOC IBN=EFRIEM, MEMFEREENLMSERIEM, Y EEEHENEMNEE,

1.5 Weight E£

Test instrument: Electronic scale;
HIaE: BT
Test method: measure the weight of the cell with the electronic scale.
HIEH%E: EREFENERBNESR,
1.6 Internal Resistance PIPH

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

a. XMW (ACR): EEREMHT, HKE SOC BT 1 kHz KK ERB#ITMIL.

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 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= (V; - V2) x 1000 / 628 (m&).
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b. EMWFE (DCR): BB 0.5C MBEFIERTEE 3.65 VG, HIEEZEEFRBEMN 0.05C &1L,
T 30 min, FAELL 0.5C (B 60 min (FEE SOC A 50%) , AE 1h, iICRIEBREEBE VI, B ICIE
TRINER 10s, IBRMEBFRHBEBE V2, T8 DCR, DCR= (Vi-V2) x 1000 /628 (mQ)o

1.7 Pretreatment FRALIE

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

ERMRA T A, BMEERHITIEREIR, URFRIREN RIS FRENRENRS EPBRIOT:

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

a. EEMIREBIRE T BRI TE;

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

b. EEMIRIRATAE BRI ;

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

c. B8 a~b FiBHE 50K;

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.

R EHESEFANMERET N RS FIRFREM 3%, WIANEMTTR T HAE, MLEATUPIE,

1.8 Charge Calibration #J981L7EER

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

Discharge at a constant power of 1004.8 W to 2.5V, and rest for 30 min;
Charge at a constant power of 1004.8 W to 3.65 V, and rest for 30 min.
TEIRIRIREE 25°C £ 2°CHIKRHT, H8E 5h;

STEBHMEL 1004.8 W BIIRREBE 2.5V, H#HE 30 min;

SYEEHILL 1004.8 W IBTHERFEHEE 3.65V, HE 30 mino

1.9 Discharge Calibration ¥R

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

Charge at a constant power of 1004.8 W to 3.65 V, and rest for 30 min;
Discharge at a constant power of 1004.8 W to 2.5V, and rest for 30 min.
TEIRIRE 25°C+ 2°CHIKMET, #E 5h;

XHEBHLL 1004.8 W fBLIERFEEE 3.65V, $#8E 30 min;

SYEELA 1004.8 W BTHERKEBE 2.5V, HE 30 mino
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1.10 Capacity and Energy Calibration #J48FEEBEEE

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

FEMEREHRIRE 25°C+£2°C, NEMTE (1.9) HTHLEB. LL1004.8 W 1BIHEFTEE 3.65V,
$8E 30 min; A 1004.8 W BIHEMEZE 2.5V, #E 30 mine EE 5, iER/E 3 RFTLEEFHIEN B, 53
RNEBREEFHENE) , 53 ABRBEEFIHER C%

1.11 Rate Discharge Performance {SZ3MEMEE

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

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

Charge the cell to 3.65 V at a constant power of 2009.6 W and rest for 30 min, note as Es;
Discharge to 2.5 V at a constant power of 2009.6 W and rest for 30 min, note as E3*;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

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

0.5P energy efficiency = E1*/ Ey;

1P energy efficiency = E3*/ Es.

TEMEDRE 25°C + 2°CAVRMAT, XTEMIRIR (1.9) ALK,

A 1004.8W [BINZEFERBE 3.65 V, #E 30 min, B4 Ei;

A 1004.8 W EIHRKEE 2.5V, #HE 30 min, i/ Bi*;

14 2009.6 W {BINZEFEZE 3.65V, B 30 min, iBA E;

A 1004.8 W BTN ZEEEE 3.65 V, #AE 30 min;

I 2009.6 W IBIHZEMBE 2.5V, HE 30 min, g7 E*;

X 1004.8W BIZRKEZE 2.5V, H#8E 30 min;

1 2009.6 W {BINZEFEEE 3.65V, #E 30 min, i) Es;

B4 2009.6 W IBIHEEMEZE 2.5V, H#E 30 min, iEH Es*;

B 1004.8 W BZHERIREE 2.5V, H#E 30 min;

1P TREBREE RIFH=E,"/ E1"™*100%;
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1.12 High/Low Temperature Discharge Performance =/{K:RIXEMEE

1.12.1 45°C Charge/discharge Performance 45°C 7 BB 14 BE

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

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

Charge to 3.65 V at a constant power of 1004.8 W and then rest for 30 min, note the energy as Ea;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E4*;
Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Eq.

R 25°C + 2°CHORM T, JEBMIRR (1.9) #BRMKE,;

£ 45°C = 2°CHRHTHE 5h;

4 1004.8 W 1SIHZEFEBE 3.65V, HE 30 min, iEH Es;

I 1004.8 W IBIHZEKEBE 2.5V, #{E 30 min, 279 Es';

M EBREBIRIFE= B,/ Eo™*100%, BEEIZE=E4" E4*100%.

1.12.2  5°C Charge-discharge Performance 5°CFERUEEMERE

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 1004.8 W and then rest for 30 min, note the energy as Es;
Discharge to 2.5 V at a constant power of 1004.8W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.

EFEDRE 25°C + 2°CRMG T, WEEMIER (1.9) MiBLKE,;

£ 5°C £ 2°CH A THRE 5h;

1 1004.8 W IETHFE TR E 3.65 V, #IE 30 min, iCA Es;

4 1004.8 W IBTHEKEE 2.5V, #E 30 min, 1279 Es*;

K EBREBRIFER= Bs"/ Eo'*100%, REEXZE= Es"/ Es*100%e.

1.13 Capacity Retention and Capacity Recovery fFEBFRIFSRE

1.13.1 25°C Capacity Retention and Capacity Recovery 25 °CIEEBRIFS5E

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 1004.8 W and rest for 30 min, note the energy as E¢*;

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note as Eg;
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Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E7*;
Discharge energy retention rate = Es*/ Eo*; Discharge energy recovery rate = E7*/ Eo*.
EMIRIRE 25°C £ 2°CHUKMT, WEMIZEE (1.8) ¥IALEE;

FEHTE 25°C + 2°CHRMTEEF 28 X;

LA 1004.8 W fBINERINEBE 2.5V, B 30 min, 12 Es';

A 1004.8 W BT FTEEE 3.65 V, #E 30 min, iCH Es;

A 1004.8 W BLZRKEBE 2.5V, B 30 min, 128 E';

TREBREERIF = Es"/ Eo"™*100%; TMEBEEEMER= E,"/ Eo**100%o

1.13.2  45°C Capacity Retention and Capacity Recovery 45 °CHREE{RIS5E

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 1004.8 W and rest for 30 min, note the energy as Eg*;
Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E7;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as Eo*;
Discharge energy retention rate = Eg*/ Eo*; Discharge energy recovery rate = Eo*/ Eg*.
TEMRERE 25°C = 2°COKHT, ITEBHMIRER (1.8) #MMAL3EE;

BT 45°C + 2°CHRAFTERF 7R, 7L 25°CH2°CHK A THIE 5h;

X 1004.8 W BT KEEE 2.5V, #E 30 min, iBH Es*;

LA 1004.8 W 1B ZEBE 3.65 V, @B 30 min, 185 Er;

14 1004.8 W IBIZRMEEE 2.5V, #E 30 min, iBH Es;

TR EBBER R$F 2= Es"/ Eo'*100%; HEBREE WS %= Eo"/ Eo**100%,

1.14 Storage TFfi&I$HE

1.14.1 25°C Storage 25°CTZfi§

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

Discharge for 60 min at a constant power of 1004.8 W and rest for 30 min;

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

Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min;

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min, note the energy as Eg;
Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 min, note the energy as E1o*;
Charge energy recovery rate = Eg/ Eo, discharge energy recovery rate = E1o*/ Eo*.

TEMERE 25°C + 2°CAVR AT, ITEIRER (1.8) #D%AfkzE;

1A 1004.8 W 1B KR 60 min, H#E 30 min;
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FEANTE 25°C + 2°CR M T #TE 28 K, 1F25°CH2°CHR M THHE 5h;
L 1004.8 W IBTHZEKEBE 2.5V, #E 30 min;

BL 1004.8 W IBIhZE B E 3,65V, &5 30 min, 1o Es;

L 1004.8 W IBINEREE 2.5V, HE 30 min, 1 Eio*;
FEEBEEEMME F= Ey/ BE0*100%, HEBREEVREZE= E1o"/ E¢™*100%o

1.14.2  45°C Storage 45°CTZ i

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

Discharge for 60 min at a constant power of 1004.8 W and rest for 30 min;

Store the cell for 28 days at the ambient temperature of 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 1004.8 W and rest for 30 min;

Charge to 3.65 V at a constant power of 1004.8 W and rest for 30 min;

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

Discharge energy recovery rate = E1o*/ Eo*.

IR 25°C £ 2°CAURMGT, WEMIRE (1.8) ¥RKFTRE;

A 1004.8 W IETHERTKER 60 min, H#E 30 min;

T 45°C2°CHAMTETF 28 X, 7 25°Cx2°CHA THRE 5h;

LA 1004.8 W IBIIRKEE 2.5V, HBE 30 min;

A 1004.8 W IBIIRFTEE 3.65V, #E 30 min;

4 1004.8 W 1BIHERMEBE 2.5V, #{E 30 min, iBH En’;

B RERIRE F=En"/ Eo"*100%.

1.15 25°C Cycle life 25°CTEIF & 8n

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

MIHFTRIR 1.3.1 #ITRAEENRE,

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

BT APRAEN: ITEMIRRE 1.10 BEE#ITERENS,

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

B HIRRE 25°C+2°C;

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

b. Charge the cell to 3.65 V at a constant power of 1004.8 W and rest for 30 minutes;
¢. Discharge to 2.5 V at a constant power of 1004.8 W and rest for 30 minutes;

d. Repeat steps b~c 8000 cycles.
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a. JSTEEIRER (1.9) #IWELAREE;

=2

. BL1004.8 W IBIHERFTHEZE 3.65V, H{E 30 min;
. LL1004.8 WIBTHEKEBE 2.5V, H{E 30 min;
d. EE b~c 1&IF 8000 B,

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

o

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity Cu". rest for 30 min; The capacity retention rate = C1,* / 628 Ah x 100%.

£ 25°C + 2°CHUMMIRE TRIFEEENIR: L 1004.8 W IEIIEFRBE 3.65 V, B 30 min; L 10048 W
fEINRREBE 2.5V, HE 30 min; 1L 1004.8 W IBINEFTEE 3.65 V, HE 30 min; L 1004.8 W {EIEKEE
25V, BEREHEEN C0', WE 30min;, WEBTERIFE = Cu'/ 628 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, 1004.8 W; 80% ~ 70% SOH; 803.84 W; 70% ~ 60% SOH, 703.36W.

FEHTE 80% SOH. 70% SOH, TIRREMAE, EIEFMBINE 100% ~ 80% SOH, 1004.8 W; 80% ~ 70%
SOH, 803.84 W; 70% ~ 60% SOH, 703.36 W,

1.16 Swelling Force Test B /7703
Prepare and install the clamp according to 1.3.2. before the test.
M AHRER 1.3.2 #ITRABEENRE,
Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.
&R (1.15.1) #17183F, ERESEFTHREIEFNEMEAFHKOMNREEEERTE,
1.17 Safety Performance &2 148E

1.17.1 Over-charge Test 3 FEEEiAIE

Charge the cell according to (1.8) at the ambient temperature of 25°C + 2°C, and install the test clamp according to
the methods in (1.3.1). Charge the cell to 5.475 V at a constant current of 628 A or for 1 hour, and then stop charging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium Ion Battery for Electrical Energy Storage)

EMBDRE 25°C £ 2°CHIRHT, WEMIRER (1.8) BT, ABRE (1.3.1) NAERENRER,
X 628 A RYEEFRIEMFTRE 5.475 V B FEEBEENAT] 1 h, FLE7EH, W2 1h. (BF GB/T 36276-2018 (EBH
fEREFsEEF M)

1.17.2  Over-discharge Test I HEI{LE

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

the methods in (1.3.1). Discharge the cell to 0 V at a constant current of 628 A or for 90 min, and then stop discharging.
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Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium Ion Battery for Electrical Energy Storage)
TEIRIRIRE 25°C £ 2°CHURMT, SHEMIRIR (1.8) #MMAseE, REEE (1.3.1) WAZRENR<A,
L1 628 A RYERTRIERAER 90 min SEREIAE] 0 V BMELEKE,. M2 1 he (BF GB/T 36276-2018 (B fERERA
T EM))

1.17.3 External Short-circuit Test JMIREIXIE

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

FEWIRIREE 25°C £22°CIFMA T, WEMIRIR (1.8) #MRkzE, ABKR (1.3.1) WAERENIKE,
REEEAIE. SUREZIMEBAEER 10 min, SMEBLARREBFRER/TF 5 mQ. M 1he (5%F GB/T 36276-2018  (EB/Ifik
AEFRERS FEB5H))

Eil

1.17.4 Crush Test $FFEIXLE

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:

EMBURE 25°C £ 2°CHVRM T, WEMIRIR (1.8) #MRML7EE, RRIMT&EHITIHI:

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

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

¢) Crush speed: (5 = 1) mm/s;

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

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

a) FtEAR: EETRMRIRAREE;

b) BYERAZIN: H42 75 mm AUFERE, FEFFNKE (L) KTFERFERDEENRYT;

c) FERE: 5+ 1 mm/s;

d) FIEREE: BEAR 0V EEREIAT 30%HEE/IAE (13000 +780) N EHELEHTE; HREF 10 min

e) W% 1 h, (5% GB/T36276-2018 EBfEREFEE FEBH)
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Fig. 6 Diagram of the Extrusion Device
6 FFERETEE

1.17.5 Drop Test B3EiAL0

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

TEIMEIRE 25°C + 2°CHORMT, WEMIRIE (1.8) ¥RLRE, HBEHMEARERTM 15 n SELEH
BEREACRRE L. WMB 1he (5% GB/T36276-2018 (FE/IfifBEAEE FE))

1.17.6 Low Pressure Test X EIRLE

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)

EIRRE 25°C + 2°CHIRMAT, XWEMIRER (1.8) #MakstE, AFKRR (1.3.1) WAERENREA,
BMBNESERD, ATRREEPSER 11.6 kPa, REN 25°C + 2°C, §&E 6 ho WE 1 h, (8% GB/T
36276-2018 (FBAIfEREF 2R FEEith))

1.17.7 Heating Test (130°C) INFIRIE (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)

TEIMRIRE 25°C + 2°CHURMT, ITRMIRER (1.8) #¥MAkZE, AGIRE (1.3.1) NAERENAKA.
RERMBNEE, REMIZR 5 °C/min WEFHERAZE 130°C +2°C, HRIFIERE 30 min FELMH. W
E1h, (5% GB/T36276-2018 (EB/If&BEREEFEM))
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1.17.8 Thermal Runaway Test FASKITIHAIE

(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) TEFIRRE 25°C £ 2°CORH T, XWEBMIZE (1.8) MAkzEE, RAERE (1.3.1) WAZRENRFE
=1

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

Q) ERTERNERNNAEE, FHERENESMHEE, SRILEE, MPEENIIERERIT00 W ~
1200 Wo SEREEMBASIMARENELR, MAKESBMNEREM, MAEENRTIBE AR TBMmE
REVRINAE; REREHENSE, BNRBEERSFETZEMMESHN—M, BIREFMFAEBENIMENT
B). mEBIERNREBIRL/NTs, EREERNL2°C, BEFRBRIENERF/NF1 mm.

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

(3) BMAFEZE, MLEXEBMICERMFTEI2 mino

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

(4) BEhINRERE, HUERAIRNBMBMEEITREMA, HRERKITRHEBNSEEIXT300°C

BY, (FiEfit%, XEAMAERE,

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

a) The test object generates a pressure drop;

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

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

(5) MAIREPRINALER 1h N, MRRERA BIENR, WifHELtE,

a) MEAISR =L BEFE;

b) EilRREARBMHNRIFEE,

¢) MMRBYRFARE dT/dt> 1°C/so

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

Ha) &c) WED) &) REHN, HARRERKE, (5% GB/T36276-2018 BAfEREAERTFEI)
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Fig. 7 Diagram of thermal runaway test
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