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Term Definition RIBENX

Product 7= f:
Refers to the NF150L rechargeable sodium-ion cell with prismatic aluminum shell manufactured by EVE Energy
Co., Ltd. (hereinafter referred to as EVE) in this specification.
IS PP REIEEMNZSEERMDBRAT (LITEM EVE) £/=89 NF150L AR IEFRIE FHEit,

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

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

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

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

Power If:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 420 Wh and the charge/discharge power is 210 W, the
charge/discharge power is 0.5P; When the cell energy decays to 336 Wh and the charge/discharge power is 168 W,
the charge/discharge ratio is 0.5P.
FIMBNESBHURARLXNENEMAEEENLR, BFE P RN, i1, ZEBMEEEN 420 Wh, 7T
BN EBTNER g 210 W BY, MIFREB SRR EBTNER /9 0.5P; HEBMBEE R/ 336 Wh, ZREETNEBINZER A 168 W
B, MIFEEREREBTHZ Y 0.5P,

State of charge I FBIRZ:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation is expressed by SOC. For example, if the capacity at 150 Ah is 100% SOC, the
capacity at 0 Ah is 0% SOC.
EXAHNERT, ULE/NEE LR NN AR ENENEERSERMBENLLE, 485 SOC
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RTo B8 BRBAEN 150 Ah BRI 100% SOC, BHARE 0Ah K, SOC /3 0%,

State of health RS

The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
150 Ah is 100% SOH, when the cell capacity decays to 120 Ah, it’s at 80% SOH.
BSEfRAESMAEMILE, 85 SOH KRR, fli0: BithAE 150 Ah Jy 100% SOH, BEREN
120 Ah B, SOH 79 80%.

Cycle fi&¥f:

A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
The cycle includes short-term normal charging or a combination of regenerative charging and discharging processes.
In the charging process, sometimes there is only normal charging and no regenerative charging. The discharge can
be formed by combining some partial discharges.

BRI E N BT E T — XA —MER, B aEEENNEEZBEREBETBHREIENAS, &
FESEFERREEEREMEBERBRNE L. WEAUBE—LEROMEBASTE LR N,

Open circuit voltage FFE&EEE:

The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCV.
RAEBNE AR FEMBERELNEREMAEBE, 45 H OCV R

AC resistance 3Z7tNPFH:

Apply 1kHz sine wave current between the positive and negative poles of the cell, and the internal resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described in appendix 1.6 of this
specification.

LEMIEAREN 1kHz NIEZKR R, NIXPRSEINAMRE, B85 A ACR &RT, MIAG EMATE FHH
R 1.6 KR,

DC resistance E7ENFE:

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.
TEFHETHEMNBEZCSHENNERENZLE, 85 A DCR X%, MIXAEZWAMBEEMRE 1.6 &
Friko

Module $&E4H:

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.

EEFENZEEHBEANAS, MESFEMINIESEEREERMANEMNS pack BIFE 5o

Pulse current Bk e :
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The currents that appear periodically are called pulse currents. The pulse currents appear either in the same
direction or in alternating positive and negative directions.
LEAES LM ERMAAERN, BAERINEUR—AREI, HEUE. ARBTEA LM,
Compression force [E4877:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RAARERY, BMAIAZEREINREUR,
Swelling force BEZRK77:
The force on the clamp due to cell expansion during use, which may caused by inherent characteristic changes, such

as the rebound of electrode thickness.

EERAERER, RAkAEERESFERFESEREMERK, MWLAREEFENIER,

Units of measurement: Refer to following table

MEANR: WTFR
Table 1 Units of Measurement

&1 NESM

No. Units Abbreviation Type of units

Fs B EE ==RjyE3it)
1 Volt R4 \Y; Voltage FBEE 1
2 Ampere &2 A Current BRI
3 Ampere-Hour &1EZ-/\By Ah Capacity RE= 811
4 Watt-Hour F4F-/) VBt Wh Energy BEE2 8
5 Ohm RR3 Q Resistance F8FEEfiL
6 Milliohm 2RI mQ Resistance F8FHEE{iL
7 Degree Celsius RKE °C Temperature SRE S I
8 Millimeter 2K mm Length KE BRI
9 Second # s Time BYfj&] 41
10 Hertz #Z% Hz Frequency S g 1{i
11 Newton 15 N Force /781
12 Kilogram-Force 3273 kgf Force /78 {i

vi
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1 Scope of Application &F3EE

This document describes the specification of the NF150L sodium-ion cell manufactured by EVE Energy Co., Ltd.
A= EAMASBIERT EVE £ NF150L B SHHE F it

2 Cell Specifications E8tH3IHE

2.1 Product Specifications = TiHE

Table 2 Product Specifications

&2 A

Items Specifications Remarks
Y= A &
Nominal Capacity
. 150 Ah 0 o -~
] 0.5P/0.5P,25°C £2°C, 15V ~3.45V
Fresh cell
Nominal Energy FFGEES
—— 420 Wh e
FRFFEEE
Nominal Voltage Y )
FRMRERE '
End-of-charge Voltage (Umax)
345V /
FREERHIEE (Umna)
End-of-discharge Voltage (Umin) L5y /
MEBELLEEBE (Umin) '
Standard Charging Power 0.5 2500 49
NN , °C £+ 2°
IR TR e
Max. Continuous Charging Power 0.5 2590 1 2
= %7 . © :t °
BARSI T SeEC
Standard Discharging Power 0.5 2500 49
v , °C £+ 2°
FRATR T SEETC
Max. Continuous Discharging Power 0.5 2590 1 2
= . 2z . °C+2°
BARE TR SeEC
Initial Internal Resistance 4 AC, 1 kHz, Delivery SOC,
FaAME 0.18mQ % 0.05 mQ Fresh cell #r&feRi, HE7 SOC
Weight /
= i
=8 45009 +150¢
Dimensions Heightl With Terminal
; - . +0.
(With BEL (H) 2072 mm 0.5 mm SREE
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insulation film) Height2 2046 0 Without Terminal
- . +0.
R BE2 (H) mm 0.5 mm TaakE
(/E\Hq_'ﬁhﬂ%) Length
. . +0.
=R (L) 173.7 mm £0.5 mm /
Thickness (300 kgf +20 kgf compression force,
EE (T) 71.7 mm +0.8 mm Delivery SOC)
T (300 kgf +£20 kgf [E4E 17, %% SOC)
Center distance between
the poles 123.0 mm +0.3 mm /
HKiERLE (D)
Charging Temperature 3 .
Operation 75 EE R 0°C ~ 60°C /
Temperature
THEERE Discharging Temperature 3 .
1 year 0°C ~ 35°C
TerSntggiggj " 14 Delivery SOC status
EhERE 1 month o I SOC RS
14 B -20°C ~ 45°C
First Month <k
Self-discharge =8 S35%/M Delivery SOCS:tztrz:;es, 25C 2T
LAl After First Month <30% /M 5% SOC k7, 25C + 2T
BRE =

2.2 Electrical Performance EB1EEE

Table 3 Electrical Performance Parameters

X3 EBMERESH

Items Specifications Testing Methods
= A MR 7575
Items | Discharging energy | Energy efficiency
o= ok =l
_Rate Charge and Rate MEBEEE REE R Appendix 1.11
Discharge Performance N N
. " 0.5P E: E1"/E1>95.0% Mg 1.11
BRI EIEEE
1P E>"> 95%*E;" Es"/Es>90.0%
Items | Discharging energy | Energy efficiency
High/Low Temperature | Temp, LS BEERE
Charge/Discharge Appendix 1.12
Performance 45°C Es"> 100%*Eo” E4"/E4 > 95% M 1.12
BEHER ISR A - - -
5°C Es > 90%*E, Es"/Es > 85%
Low Temperature Items . . .
Discharge Performance | Temp. Discharging energy Appendix 1.13

-2-




EVE ' -EVE Energy CO., LTD Confidential Proprietary-
Model Specification No. \ersion
= NF150L-V1.0 R A
RS S BES JTEIN
KRB ERE HEEREE MR 1.13
-10°C Es"> 85%*E,”
-20°C E7"> 80%*Eo"
-40°C Eg*> 70%*Eo”
Discharging energy | Discharging energy
Capacity Retentionand | Items retention recovery
- BEERIFE HEBEEEME X Appendix 1.14
RN R 17’_, * * * * \
FRRISSIE | ysoc g 8days | Ev>95%Eg E10"> 95%*Eo M= 1.14
(100% SOC)
45°C & 30 days B> 92%*Eo" E12"> 95%*Ey"
Items Discharging energy recovery
Storage Temp. HEEEMER Anpendix 1.15
PR ppendix 1.
A 25°C & 28days E15"> 98%*Eo” B 1.15
(50% SOC)
45°C & 30days E1"> 96%*Eo"
25°C Cycle .
Cycle Life 25°CTEF 6000 cycles, 80% SOH Appendix 1.16
%3 45°C Cycle . Mz 1.16
45°CTBIR 6000 cycles, 80% SOH
Temperature rise refers
to the difference of the
) 25°C, 0.5P, cell surface temperature
Cell temperature rise discharge <BC befgre and-after
BSURA 25°C, 0.5P BER = discharging
o Pobagssic)i G =il
MREREEE
Swelling Force 80% SOH <4000 kgf Appendix 1.17
B RK /7 70% SOH < 6000 kgf Mz 1.17
2.3 Charging Parameters 78E3 &4
2.3.1 Charging Mode FEEBIE=
Table 4 Charging Mode Parameters
&4 REBEEREASH
Parameters Specifications Conditions
o A& &4
Standard charging power
— 0.5P 25°C %2°C
*ﬂ‘/ﬁﬁ EE,IjJ$
-3-
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Maximum continuous
charging power 0.5P 259C +2°C
BARBARENE
Standard charging voltage Single cell <3.45V
IrEFEEE B E B{REh <345V
Standard charging mode Charge to 3.45 V with a constant power of 210 W
FEFEEET B 210 W {BTHZHFEEHE 3.45V
Standard charging
temperature 25°C +2°C
ETERE

No matter what charging mode the cell is in, once the
cell temperature exceeds the absolute charging
0°C ~ 60°C temperature range, stop charging.
LB T AR BEERERN, BitaE B
7 EREEE, BMELEFEE,

Absolute charging
temperature (cell
temperature)

#WFBEE (BHEE)

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

Absolute charging voltage Max 3.6 V charging.
EXITRRE BA36V T AT RSO, B E— BB

XZEEBEHEE, BMEIEFEE,

2.3.2 Other Charging Modes H 17z EBE =

Table 5 Continuous Charging Modes (unit: P-Rate)
x5 FEFRBHRN (R P-Rate)

Cell temperature /°C

P 0 5 | 10 | 15 | 20 | 25 | 45 | 50 | 55 | 60
/B /ais=z

Max charging . .

power 0% ~100% | 505 | 005 | 01 | 025 | 025 | 05 | 1 | 05 | 05 | 0

BAZEINE (P) Soc

2.4 Discharging Parameters R EB&

2.4.1 Discharging Mode #EEREZ

Table 6 Discharging Mode Parameter
& 6 MRS

Parameters P_ro_duc_t Conditions
o specifications s
= =R iAg =
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Standard discharging power
S G IE S 0.5P 25°C x2°C
Maximum continuous
discharging power 1P 259C 42°C
BRI R
Standard discharge mode Discharge to 1.5 V with a constant power of 210 W
FRER T 210 W BTHRREBE 1.5V
Standard discharging
temperature 250C 42°C
e RE

Absolute discharging

No matter what discharging mode the cell is on, once the cell
temperature exceeds the absolute discharge temperature range, stop

temperature) -40°C ~ 60°C A ‘ e e
o T TiLB ML T AR ERERN, BitaE— BB HAXNHERETE
HWNHERRE (BARE) N
El, BMZLERE,
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 1.0 V discharging.

IR R RNLOV | Eie et T ARG, BitEE—B T A RE,
B LR,

2.4.2 Other Discharging Modes Efthi{EB#E R

Table 7 Continuous Discharging Rate (unit: P-Rate)
RT7 FFEMEBEE (BRI P-Rate)

Cell temperature /°C
HE MR /O -40 | -30 | -20 | -10 | -5 0 5 25 | 45 | 50 | 55 | 60
Max discharging power | gos ~ 100%
2 HEE (P) soC 051 05| 05 | 05| 05 1 1 1 1 1 |05 ] 05

2.5 Safety Performance &£ 4AE

Table 8 Safety Performance Parameters

%= 8 RSN

Items
Y=

Test Methods
Mt 7%

Specifications

Mg

Over-charge

A FEE

X NEIE. REMIEIR ] E

No fire, No explosion )
Appendix 1.17.1

RZIMIIBE R R LT

Over-discharge

No fire, No explosion Appendix 1.17.2

-5-
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SRR RN BIFEIE. R IRIESHE MR 1.17.2
RZIMIIE R LR
I sh o No fire, No explosion ]
Externa :_ E‘é”‘“m”“ AN, TR, RRAEDIRIAEE Apﬁ%e;"lx 117-137-3
B B2 IR R R o
Crush Test No fire, No explosion Appendix 1.17.4
BtE RN RIENE MR 1.17.4
Drop Test No fire, No explosion Appendix 1.17.5
KSR REEN. FIENE MR 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6
RSE TR RN TIEVE MR 1.17.6
Heating No fire, No explosion Appendix 1.17.7
m# RN RIREIE MR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8
FA S REXN. FIRNE MR 1.17.8
Notes &*:

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

U ENKREBSBENFTEE. BEARRAREINLZL2HFEY, FEREFIRITRIE
3 Product End-life Management F= @& iR 1L EIE

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

BMERARERRN, EFNETAEMHNRRASKENHIERESMERRARRENRENSE, AEKESE
RMERZMHEAZREZFM EVE HENTEHNNARR. HER B MR EEE X Bt &N
150% B E/NFIRME ERY 60%, NIRIEABM, BERZMEK, Kbk EVE (I~ mEE MmN AR
BN AENF R ERIERERBLSENREBESE —IEXTEE.

4 Application Conditions RZFB& ¥

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

P NSRS T T 5 MR XRIR 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.

ERVEERMEENGERS, TRGE. BESKRIPS RN, F@ EVE REBNEERFFANIZITS
. R R, BR. RAMEFEXER, MUt EVE WZAFHITIIHTML, HEUSMEERE, ®REx
ERVEMIEHASNEE, AYRSENR”mRERENNINEE, FTASTENBMASERIARAATSEN
#hiERY, EVE AAEFRRERIERT.

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

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

B EIRITRN R ZE EEMENIK. LR, B EERE XTEMERNK. EFR. BTFHK.
B SHAVEMATRE (B, £35. F), EVE FAEBERERIERE.

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

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

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

&9 RERHBESH
Items Categories Parameters Protective Actions
= el S8 RIFTH1E
Charging Ends 345V When the cell voltage reaches 3.45 V, stop charging.
FZEALL ' & Bt AT 3.45 V BHRIEF5 R,
Charging Voltage Third BMS alarms
ZSEBERE = 35V BMS RZIRE
Second 3 Reduce cell charging current or power
=’ eV M R R IR
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Cut off the current, force the cell to stop working and
First lock the BMS until the technician solves the problem.
—4p 36V IR, SRFIERMELET(F, HBERMEER
gt, BERRARBBRFI-R,
Discharging
Eng 1.5V When the cell voltage reaches 1.5 V, stop discharging.
nds ' s .
LEMEBEAE 1.5V L IERE,
WAL
T_hlrd 14V BMS alarm;
Discharging =2 BMS ZAIRE
\oltage
R E Second 13V Reduce cell discharging current or power
- ' PRREE M B EBIRE B X
Cut off the current, force the cell to stop working and
First lock the BMS until the technician solves the problem.
- LoV YR e, SREME S T1E, HE B R

4, BERARAGIRRFI,

BMS protection
BMS fR1F

Short circuit

protection

FE B TR

Short circuit is not

allowed

A RVFREER

When a short circuit occurs, the overcurrent

protection device will disconnect the cell.

REGREY, B

Over current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BEE I3 24 % specifications.
TR ERIP BN EERRITH RN ERRT SIS
Upper limit The charging capacity shall be less than 113% of the

charging capacity

Charging capacity < 169.5 Ah

nominal capacity.

FEBAE FRF FEBEAE/NTF 169.5Ah FEBE LRFF, TBASNTFITNEER
£d= 113%
Table 10 Safety Limit Temperature Parameters
* 10 Z2REVEESE
Items Parameters Remarks
= S &ix
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Recommended operating Recommended cell using temperature range
temperature range 25°C ~ 45°C VTR
BERIERETE i ERmEE
Maximum operating If the cell temperature exceeds the maximum operating
temperature 60°C temperature, the cell power needs to be reduced to 0.

ReRELE NRBMEAREBIRSIRERE, DRFEREN 0

Minimum operating

If the cell temperature exceeds the minimum operating

temperature -40°C temperature, the cell power needs to be reduced to 0.
EMRIERE NRBMERARERTRMFERE, IERFEREN O
If the battery temperature exceeds the maximum safe temperature,
] it will cause irreversible and permanent damage to the battery, and
Maximum safe the user should not use it higher than the maximum safe
temperature 65°C temperature.
RERZRE MRENERAREBIRSRSRE, FREmM BRI
KAMKIE, ARERANA EETEEREERE.
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
REZZRE MR ERREBTRERSRE, FREmM BRI
KAMHIE, AREANAERTRERZRSEE.
Over heat protection Reference 2.3 & 2.4 Stop charging/discharging when the temperature exceeds the

limitation in this specification

KRR BEB 23R 245 B R AU BHLERY, LR/
Notes &iE:

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

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

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

exceeding the protection voltage.
B TS BT &L BB SR, BRIEEN A RIPEIERBUE . S BN B BERALXIEBERN, FRRTE,
B LE BBt NS ORES . X FEE RIPBEMB SR SHBMRER#E, EVE ARIBEAFRIERE.

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.
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o

45 Recommendations for Module Welding Parameters 1R£BI21ESEREIN

Tablell Welding Parameters
& 11 BESEK

Items Specifications Remarks
mH A& ipad
Laser Welding Depth /
. T <2.
BREER =20 mm
Max Pressure on Poles Th(_e maximum force on the poles in .vertlcal
Weldi bk S B AT 700 N direction and the gass tightness is intact.
elding EZHRAE - N —
Busbar
0 myEis Max Torque on Poles The maximum t_orsion on the poles and the
s Hk RS B S 6 N m gass tightness is intact.
e < REASRARS, ST
Max Temperature of The maximum temperature that the poles
Poles 130°C, 30s bear before the plastic pad deforms.
RIEEARRRRE MEARERRE, BREALELTH

4.6 Cell Compression Force EEjthE4E/T

When forming modules, a compression force in the direction of vertical thickness is applied to the cells in order to make

them better arranged and fixed. If the compression force is too large, the cells may be damaged or even leak. Cell

compression force test conditions are as follows:
BMTEARAA R AARY, AT EBMEFNHTIEE, WEMEN— M EEEERRNESEN, EEIIK, BHER
eI REM R, BEERRKR. BMESENIRFGIOT:

-Compression area [E48EFR: 173.7 mm x204.6 mm (L xH2)

-Compression speed E4&iRE : 0.02 mm/s

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

-Cell SOC E83th SOC: 15 % ~ 40 %
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Fig. 12 Diagram of NF150L cell directions
12 NF150L Bt A mnEE

Table 13 Cell Compression Force Limit Parameters

7 13 HMESEIRFIZ

Items Compression Force

= E4873

Recommended compression force

HEESRT

3000 N ~ 7000 N

Instantaneous maximum compression force

. <10000 N
BEAY R K E4E 7]

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
EEthE S I ESE DA BEBT 10000 N, BENIRTEEEMESEIRE,

4.7 Cell Swelling Force FE B RK /7

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 (70% SOH) refer to Table 3:

FEEAIER, AhFEERBEFERFESHEMEK, MYARREENIERS; BEK ISR
BREMNTREMIGM, Bt BOL M EOL (70% SOH) ERKHEER 3:

4.8 Recommended Temperature Control ;EE BEIBiEY
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.

TEEMREHITEEREN, BIEERESHEERERZBE, SAEBAFTFAEENBESHRNDFEHRA
*x:
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Table 14 Cell Thermal Conductivity Parameters
* 14 BHMSRRBSH

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

Mean thermal conductivity

X/Z direction 5 A Y direction /5 1E
SRABIE

22 ~ 24 W/(m K) 1~ 3 W/(m K)

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

RARE
1~ 1.7 ki/(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#HTRER, BERIMEB, UERBREMERFBAREHk,. EFEFE, NIF SOC HZA 30% ~ 40%
SOC, HWHEMIFMERMEN: 0°C ~25°C, HEIEE< 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.

ER, NB 3 MA#ITRERBERER; BRI REEENEABIFF, BRFEERiS A RS,

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;

EEHIEPRAARTFNZA. 218 ZEMBNYEEERE, KEXEHIEFRELEHES, mRFAATFERN.
B R R A BRAHRESHRIRT;
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
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corrosive substances such as acid and alkali.

P, AXRBAREFRNTHATIANT@EIT ETEF; BEREKR, ARH8. 5FE, SMEMEITREEA
BMRIMAE, MRESRBFERYmBE—IE,

5 Safety Precautions ®2M55E

» 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.

ERREMEINKFR, REFRN, NHRETRRTIZNIFRTR,
» 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.

RibsME 7, [N, FTREs|REME PRI RBRNEAE, ERMLENERS, BEHNRGRELTEZE
BREMZ2FRF. RIMERIFERDEIES 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.

R 3 BB T B KT R IEIR G, REBNEZ KB WA RESHMSRINER, #MERAKREMAR, 7T
RA QI EZ R BMS BERMIE Mo
> If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid negative
effects on electrical and safety performances.

EMIFE BRI TEE, ABRRNREEMMEERZ 2T, FRHRARRHAYREREEER.
» It is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the voltage
above 2.8V, so as to avoid over-discharge.

BIEIRE, EBMERERIRES, NHEERE, BUNERTE, BEELEFE 20V ML,
> Itis forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function failure
or life shorten may occur.

Bi-ESE MEAKERYN, SNETES5IREEMIARININGERE. FanEiE,
»  The temperature of the cell shall not exceed 65°C in any normal use, otherwise the BMS must shut down the cell
and stop cell operation.

EEFREBNERERT, BEERREET 65°C, MRBHMEBERET 65°C, BEMUEERARTXALM,
=1L BB T,
> Please use a special charger for sodium-ion batteries when charging.

FRENEEAMNE FRMT A7EER.
» During use, please connect the positive and the negative of the cell strictly according to the labels and instructions,

and reverse charging is forbidden.
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EERERES, MREBIRRARAEZEEMENR, BiERATE,
> It is forbidden to use metal to directly connect the positive and the negative of the cell to short-circuit. Otherwise,
strong current and high temperature may cause personal injury or fire.

Rt AEREEEZBEMENRIER, SNREANSEUESBRASHERE AR,
> ltis forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.

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

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

BRI EEIR S,
» ltis forbidden to directly pierce the cell with nails or other sharp objects.

BIEAsTFEERZBERIZ B,
»  Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be short-circuited
internally, resulting in high temperature and fire.

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

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

BRNBBMIZReMEEEEGTEE L, HEBRARSMRETSENME, LOBSEERMS| BN A
o
» It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection may
cause overheat during cell use.

TR BRI Bt B R BB R T B Rk, N ERRNBREE AR RS EMNERIER L EI AN
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.

NREBMIFR, BERBIEIEKERRL, NMIZBNERINKELZ MK, NREMALEME, BFR
HNREE, O 8F ARG, ZIZBBXEFKAR, #EEEERT, SNEWARSEHTEHLE. B
IEERI A S Eh & B B MR R BRI 3 BT & ¥R
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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.

MRHEMALRK, A T, TRHER. 0F. ZEIERLIAERNRE, LAIRKEEMEERTE

BFBEEHER.

>

It is prohibited to disassemble the product without the written consent of EVE.
REZEVE BEHER, BLEFAEIFES M.

6 Disclaimer 3= EA

>

If the product demand party or user does not use the product in accordance with the provisions of this specification,
EVE will no longer take any relevant responsibility such as product quality assurance liability and loss
compensation caused thereby. In case of any negative impact on EVE's reputation due to the above-mentioned
actions, EVE reserves the right to investigate the legal liability of the product demand party.
MBRTEmBERBUNERAENRERABFOIMEHTER, EVE ABAEFRRERIERERAL
SIENMABEE—IIMEXETE. FRaNR1TH, X EVEEESHAOEEMN, EVE REERTmERE
ALERTTENRF

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

EVE fREX A ™= RS BEARIINF, ZFETIW EVE =mel, &5 EVE RaiIA=mi&RHTRES.
This specification is written in both Chinese and English. In case of any difference between the Chinese version and
the English version, the Chinese version shall prevail.

FMBBURRBERS, NPRXIEFEARE, MR
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7 Risk Warning RBSE4&

7.1 Warning Declaration Z;RARS

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.
MR ERNER, EREMLPRSIRINE HFhiRfERE!
@AZUE A IE B T BB E SR B,
BRI AR AR BT VAR H LS R 2 FIN A THIT.
FEST _ERE & FTRRISE R S FP M,

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

electric arcs, explosion or thermal runaway.

ABIEREEINGEE, BB, BIERAKLE, BEABESENRIEREZNBIFES,
8 Others Hith

8.1 Rights and Obligations of EVE EVE BIARFIFI X 55

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

provided shall meet the requirements of various parameters in the protocol;
EVE REBS5 X P EITAMN PR IATERITIOR, RESFREFSHINFAEMESHRENK;

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

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

with the standards promised by EVE;
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EVE B XS NE™RiREMRRARS, IRSATER EVE FRAENATERS;
» 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.

AREFPNARS @AV ERRAEPIIZETER R NMEN, EVE #1T R AZFH LRSS
8.2 Rights and Obligations of Customer 2 BIFFIFI 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 N BIZ0R EVE IR AR B RFHITER, ™EHIT EVE FRR MR AR TP BEMIETER. 22
PR 0 B2 St AF 35 FR
»  Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire prevention,
waterproof and other measures.

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

BEFBXSEX EVE N @EH AT, AEFANERIERNTmsHNENEE, BEFEmREsnEl
THEE, FRETENHEMASEHAIRNAENERIESN, EVE RFB~mRERIERE.
»  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.

BFEXSSTE EVE “miEEREN, EaaErE R &8 EVE ARET, THERBR.
> 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).

EREFRFIESRES, BERT2TURE. ERMBBRAZRGZIMEAR= RS BREEE Q=0
BERERE) FI=EMRMgER, HEMES5 EVE X, NAKFABHENNIEE,
»  Any matter not mentioned in this specification must be negotiated and determined by both parties.

EAAMEBPRIBRNEW, NERG NEHE,

8.3 Confidentiality agreement {RZZ Y

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

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

ERNNEERTESERE, RE EVE FH, AMEAEZHEEMRBNEARE, SN, BKREAXERE

o==

ﬂm{io

9 Contact Information BRI

Address: EVE Energy Co., Ltd., NO.38, Huifeng 7th Road, Zhongkai Hi-Tech Zone, HuiZhou, Guangdong.
Tel: 86-752-2630809

Website: http://www.evebattery.com

BKEME: TAREEMNGHESHKENEER 38 5

EXREIE: 86-752-2630809

UL http://mww.evebattery.com
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Appendix 1: Cell Drawing of NF150L Ff#5 1: NF150L HBEILE

123.0%0.3

® (1 &

26—

H o

173.7%0.5

+

Fig. 15 Diagram of cell size and appearanc_e—

15 MRS RINLE
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Appendix 2: Test Conditions and Methods M#R® 2: iRIeR RS *

1.1 Environmental Conditions IfiE%H&

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

FREBEMESN, HENEREN 25°C £2°C, HXEE 10% ~ 90%, KSESI7 86 kPa ~ 106 kPa HYIF 15

#H1T. AAUSBFIRIINER, =1 25°C £2°Co

1.2 Measuring Instruments I E1&&

The accuracy of measuring instruments shall meet the following requirements:

HEEEWAFS THIENK:

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

B. Current measuring device EBTME3E: +0.05 % FS;

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

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

E. Weight measuring device EEMEEE: +0.19.

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

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

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

1.3.1 Ordinary Steel Clamp @M=&

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

BABEMERAWEER (BEE: 12mm) BE, RIRFEBZEBMAE, KiRZERA 6 1 M8 #i2EE,
KIRENEAREBLEE, KETENTEFRT:
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Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film

1 XBEREHE 2 itk EELSEE

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 220 kgf,. Then use a micrometer to measure the thickness of the cell (at upper,
middle and bottom) with splints, and the thickness tolerance shall be controlled within 0.3 mm.

RKeEBERHE (ME: PET, EE 0.1 mm) MIARELS (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
HEEYE, ETXAESE, €A 6 1 M8 iE12EE Wk A RIEE 2 REAAIATIE /179 300 kgf +£20 kof, FTHRA
FHARMNEFXRIRBUNEE (£, . F), EEEZEFEHNTFETF 0.3mm,

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

1.3.2  Swelling Force Clamp FERK/13%H

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

KEeEBEREE (ME: PET, EE 0.1 mm) MIARENLA (M5 PC, EE 0.3 mm) BIEE (15% ~ 40% SOC)
EEE, ETRKIRAERE, ATEKIXAEMERE, REREREEELE/IN 300 kgf £20 kgf, E£3RIR
&, BXRATHARNEFXIREBUNEE (£ P T), EEERFES/NTFETF 0.3 mm.
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Fig. 5 Diagram of cell with swelling force clamp
5 BtHEAKIRATRRE
1.4 Dimensions R

Test instrument: Automatic wrapping machine;

RHIigE: BEIEEN;

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

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

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

indicates the thickness of the cell at delivery.

FMEREREE SOC M= BFMEM, MECANEIENZBEFMEM, EEEELENBENNER,

15 Weight E2

Test instrument: Electronic scale;
HEgE: BFIE;
Test method: measure the weight of the cell with the electronic scale.
RIEHZE: FHBEFEIEBEMNES,
1.6 Internal Resistance PJFE

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

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

b. DCR: Charge the cell to 3.45 V with constant current of 0.5C, and then charge at a constant voltage of 3.45 V
until the current decreases to 0.05C. Rest for 30 minutes, and discharge at a constant current of 0.5C for 60 minutes

afterwards (adjust the SOC to 50%). Then rest for 1 h, and record the voltage V1 at the end of the period. Discharge the
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cell with a constant current of 1C for 10 seconds and record the voltage V- at the end of the rest, and calculate the DCR.,
DCR= (V1 - V) %1000 / 150.0 (m).
b. ERAM (DCR): BBHLA 0.5C MUERIERFTEE 345 V G, HIEEFEEFTEERS 0.05C &Lk,
HE 30 min, ZASLL 0.5C 1BTHER 60 min (JA% SOC 4 50%) , #AE 1h, iICRMMERIMBE V1, A ICIE
TRAEE 10s, IDFRMEBREABE V2, 118 DCR, DCR= (Vi-V2) %1000/ 150 (mQ).

1.7 Pretreatment FbIE

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

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

a. MR EFREENTE;

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

b. ERHIRERIR AR EIRTUNEE;

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

c. EE a~b B 5 &;

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

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

MRBWESEHANREBETUASTIRMBER 3%, MIANBMTTH T FRE, FEA]UPIE,

1.8 Charge Calibration #J¥4LFEE

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

Discharge at a constant power of 210 W to 1.5V, and rest for 30 min;
Charge at a constant power of 210 W to 3.45 V, and rest for 30 min.
FEIFRIRE 25°C £2°CHE M T, #@E 5h;

XFEEMLA 210 W {BZHERMEE 15V, #&E 30 min;

XYEMLL 210 W BT FREBZE 345V, #&E 30 min.

1.9 Discharge Calibration #J¥54HT =

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

Charge at a constant power of 210 W to 3.45 V, and rest for 30 min;
Discharge at a constant power of 210 W to 1.5 V, and rest for 30 min.
FEIFRIRE 25°C £2°CHEMT, #@E 5h;

XYERMLA 210 W B FEEBZE 3.45V, #E 30 min;

XFEEMLA 210 W IBZHERKEE 1.5V, #&E 30 mino
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1.10 Capacity and Energy Calibration #3815 EEREE

Capacity calibration is to discharge the cell according to (1.9) at the ambient temperature of 25°C £2°C. Charge the
cell at a constant power of 210 W to 3.45 V and rest for 30 min. Discharge the cell at a constant power of 210 W to 1.5V
and rest for 30 min. Record the initial charging energy as Eo, the initial discharging energy as Eo* and the initial
discharging capacity as Co*.

BRENEREIFRRE 25°C £2°C, XEMIZR (1.9) #HITHIBMME, 210 W IBIHZERFEEBE 345 V,
& 30 min; L 210 W fETHERMEBE 15V, #E 30 min. iIZRVIETEEEEN Eo, VIIEMBREEENE ,
IR EEN Co'

1.11 Rate Discharge Performance {4 AE

Discharge the cell according to (1.9) at the ambient temperature of 25C +2<C;
Charge the cell to 3.45 V at a constant power of 210 W and rest for 30 min, note as Ej;
Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note as E;*;
Charge the cell to 3.45 V at a constant power of 420 W and rest for 30 min, note as E;
Charge the cell to 3.45 V at a constant power of 210 W and rest for 30 min;

Discharge to 1.5 V at a constant power of 420 W and rest for 30 min, note as E;*;
Discharge the cell to 1.5 V at a constant power of 210 W and rest for 30 min;

Charge the cell to 3.45 V at a constant power of 420 W and rest for 30 min, note as Es;
Discharge to 1.5 V at a constant power of 420 W and rest for 30 min, note as Ez*;
Discharge to 1.5 V at a constant power of 210 W and rest for 30 min;

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

0.5P energy efficiency = E1*/ Eg;

1P energy efficiency = Es*/ Es.

TEMRRE 25°C 22°CRIRHET, XWEMIRER (1.9) #BILKE,

B 210 W {BIHZFREBZE 345V, #HE 30 min, 124 Ei;

BL210W BINZEKREBE 1.5V, #E 30 min, 1274 E*;

B 420 W {BIHZFREBZE 345V, #HE 30 min, 124 E;

BL210W IBINZEFEBE 345V, HBE 30 min;

BL420 W IBIhZEKREBE 1.5V, #E 30 min, 1279 E*;

B 210 W BTHZEKEBE 1.5V, H#E 30 min;

B 420 W {BIHZZREBZE 345V, #@E 30 min, 124 Es;

BL420 W IBINEEREBE 1.5V, #E 30 min, 279 Es*;

B 210 W BTHZEKEBE 1.5V, #E 30 min;

1P IR BB REE fRIFER= E,/ E1™*100%;
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0.5P BEEM = E,"/ E;*100%;

P BEEME

= E3"/ E3*100%; .

1.12 High/Low Temperature Charge/Discharge Performance =/MK:R =M EMAE

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

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

Rest the cell for 10 h under the ambient temperature of 45<C +2<C;

Charge to 3.45 V at a constant power of 210 W and then rest for 30 min, note the energy as Eg;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as E*;

Discharge energy retention rate = E4*/ Eo*, energy efficiency = E4*/ Ea.
TEIRIRIRRE 25°C £2°CHORMA T, SHEMIRIR (1.9) #IMEHME;
£ 45°C £2°C5 M4 THEE 10 h;

210 W 1BIHZ R E 3.45V, #{E 30 min, 1279 Es;

210 W fBTHEMEBE 1.5V, #E 30 min, i2H Es';

s

EREE RIFTE= E,"/ Eo™100%, BEERZE=E," E4*100%,

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

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

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

Charge to 3.45 V at a constant power of 210 W and then rest for 30 min, note the energy as Es;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Es*;

Discharge energy retention rate = Es*/ Eo*, energy efficiency = Es*/ Es.
TEIFRIREE 25°C 22°CRYSRM T, XTERMIRIR (1.9) #IAMIKRE;
£ 5°C £2°CHHTHEE 20 h;

210 W 1ETHEEFE B E 3.45V, #E 30 min, 1279 Es;

B 210 W fBITH=EMEBZE 1.5V, #E 30 min, i2A Es';

B RE

BFRFER=-E5"7 Eo™*100%, BEEXZE=Es"/ Es*100%,

1.13 Low Temperature Discharge Performance {62 FE 14 B

1.13.1 -10°C Discharge Performance -10°CH B2 14 BE

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

Rest the cell for 20 h under the ambient temperature of -10TC +£2<TC;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as E¢*;

Discharge energy retention rate = E¢*/ Eo*,
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FEIFRIRRE 25°C = 2°CHIR T, XTERMIRER (1.8) #IMALFEE;
7£-10°C + 2°CH 4 THEAE 20 h;

L 210 W IBINZEMEE 1.5V, #E 30 min, it 4 E";

B REEIRIFER= E6"/ Eo™100%,

1.13.2 -20°C Discharge Performance -20°CHIEBM4ERE

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

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

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as E7*;
Discharge energy retention rate = E;*/ Eo*.

TEIMRRE 25°C + 2°CIRMT, XEBMIRER (1.8) ¥R TEEE;

FE£-20°C + 2°CH& M4 THAE 20 h;

B 210 W fBIHZEKEBZE 1.5V, H#E 30 min, i8R E;

W REEIRIFER= E7"/ Eo™100%,

1.13.3 -40°C Discharge Performance -40°CH B34 BE

Charge the cell according to (1.8) at the ambient temperature of 25C +2<TC;
Rest the cell for 20 h at the ambient temperature of -40C £2<C;
Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Eg*;
Discharge energy retention rate = Eg*/ Eo*.
TEMRRE 25°C + 2°CRIRHE T, XWEMIRER (1.8) #BILRE;
F£-40°C £ 2°CH M THEE 20 h;
BL210W BINZEMEBE 1.5V, #E 30 min, i85 Es’;
TR BB BE B (R ¥R = Eg"/ Eo™*100%-

1.14 Capacity Retention and Capacity Recovery & B{RiF5 M E
Before the test, prepare and install the clamp according to 1.3.1.
MIHATIRER 1.3.1 #ITREBEENRE,

1.14.1 25°C Capacity Retention and Capacity Recovery 25 °CHEBIRIFS5 R E

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

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

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Eo*;
Charge to 3.45 V at a constant power of 210 W and rest for 30 min, note as Eq;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Eio*;
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Discharge energy retention rate = E¢*/ Eo*; Discharge energy recovery rate = E1o*/ Eo*.

FEFRRE 25°C £2°CIKRMT, XTBMIEE (1.8) #MHRHFEE;
EAITE 25°C £2°CEK 4 TE7F 28 X;

210 W [BINEKEBEZE 1.5V, HE 30 min, i24 E’;

L 210 W IBINZEFHEE 3.45V, HE 30 min, 124 Eo;

BL210 W EINZEMEBE 1.5V, #@E 30 min, i2/9 Ew’;

B REERIFER= Eo"/ Eo™*100%; M EBREEE F= E10"/ E¢™*100%,

1.14.2  45°C Capacity Retention and Capacity Recovery 45 °CHa BIRIFS5 R E

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

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

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Ei1*;
Charge to 3.45 V at a constant power of 210 W and rest for 30 min, note the energy as Eus;
Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as E1*;

Discharge energy retention rate = E11*/ Eg*; Discharge energy recovery rate = E1o*/ Eo*.

FEIFRIRRE 25°C £2°CHIR T, XJEBMIEIR (1.8) ¥k,
EAAITE 45°C £2°CE A TETE 30 K, 1E 25°C2°CHRMETHE 5 h;
L 210 W IBIHHREE 1.5V, B 30 min, 24 Eu';

L 210 W IBINERZHEE 345V, HE 30 min, i2 8 En;

BL210 W EINZEMEBE 1.5V, #@E 30 min, i2/9 Ew;

MUEB BERRIFER= Enn'/ Eo™*100%; MEBRESNE F= E1,"/ Eo™*100%s,

1.15 Storage 7Efi#EI%EARE

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

1.15.1 25°C Storage 25°CTFfi#

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

Discharge for 60 min at a constant power of 210 W and rest for 30 min;

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

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min;

Charge to 3.45 V at a constant power of 210 W and rest for 30 min;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as Ei3;

Discharge energy recovery rate = E13"/ Eo™*100%.

TEIIRIREE 25°C £2°CHORMAT, SEMIRIR (1.8) #IBHKTE;
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I 210 W IR EE 60 min, #&E 30 min;

EAAITE 25°C £2°CEK M4 TETFE 28 K, F 25°CH2°CHHTHE 5 h;
BL210 W IBINHREBE 1.5V, #EE 30 min;

BL210W [EIN=EFEEZE 3.45V, HE 30 min;

BL210 W EINZEMEBE 1.5V, #E 30 min, 124 Eis’;

R REE

1.15.2 45°C Storage 45°CTZf#

i =

E13"/ Eo™*100%,

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

Discharge for 60 min at a constant power of 210 W and rest for 30 min;

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

25C 2,

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min;

Charge to 3.45 V at a constant power of 210 W and rest for 30 min;

Discharge to 1.5 V at a constant power of 210 W and rest for 30 min, note the energy as E14™;

Discharge energy recovery rate = E14"/ Eo"™*100%.

TEIMRRE 25°C 22°CHIRMT, XWEBMIRER (1.8) #RLTEES;
I 210 W IR EE 60 min, #&E 30 min;

EMITE 45°CH2°CHR M4 THETE 28 K, TE 25°C2°CH A THE 5h;
BL210 W IBINZREBE 1.5V, #E 30 min;

Bl 210 W IBINFEFEEE 3.45V, #E 30 min;

L 210 W IBZH=EREE 1.5V, B 30 min, 24 Eu’;

TR REE M E == E14"/ Eo™*100%,

1.16  Cycle life & &dn

1.16.1 25°C Cycle life 25°C&EIF &

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

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

B a4

ﬁ*g%/ljl_t X—J'EE/'@&ED 1.10 Eljjj_/il_ IJ\IJEto

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

IFRRE 25°C +£2°C,

BRI

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

b. Rest for 5h at 2542 °C;
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c. Charge the cell to 3.45 V at a constant power of 210 W and rest for 30 minutes;

d. Discharge to 1.5 V at a constant power of 210 W and rest for 30 minutes;

D

. Repeat steps b~c 6000 cycles.

. WHERMIIRER (1.9) FIMAMILE;

. £ (25%2) °CHAE 5h;

. 210 W 1BIAEFREBZE 3.45V, #&E 30 min;
d. LL210 W IBIhEKEBEE 15V, #HE 30 min;
e. EE b~c 1&¥F 6000 &,

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

o 92

o

Charge the cell to 3.45 V at a constant power of 0.5P, rest for 30 min; Discharge to 1.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.45 V at a constant power of 0.5P, rest for 30 min; Discharge to 1.5 V at a constant
power of 0.5P, record the discharge capacity Cis". rest for 30 min; The capacity retention rate = Cis" / 150 Ah x100%.

£ 25°C £ 2°CHMMRRE TRIFESEMA: L 210 WIETHZEZREE 345V, #E 30 min; L 210 W 1EIf
EWEBE 15V, B 30min; LL210 WIETHZEFEHEZE 345V, #E 30 min; L 210 W BIIEBBE 15V, i8
REBHUREN Cs", HE 30 min; MEBAERIFE = Cis"/ 150 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, 210 W; 80% ~ 70% SOH; 168 W; 70% ~ 60% SOH, 147 W.

FB7E 80% SOH. 70% SOH, FHBRIRFEMEE, BIEFMEIIZ 1 100% ~ 80% SOH, 210 W; 80% ~ 70% SOH,
168 W; 70% ~ 60% SOH, 147 W;

1.16.2 45°C Cycle life 45°CEIF H e

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

Pre-cycle initial capacity test: test the cell energy according to (1.10).
B E EME: XEMIRER 1.10 N EEITREENR.
Cycle test: at ambient temperature of 45°C + 2°C;

B FIFRE 45°C +2°C;

. Discharge the cell in accordance with (1.9);

[«5)

(o

. Rest for 10h at 4542 °C;

o

. Charge the cell to 3.45 V at a constant power of 210 W and rest for 30 minutes;

d. Discharge to 1.5 V at a constant power of 210 W and rest for 30 minutes;

(]

. Repeat steps b~c 6000 cycles.
. XTERGMIRER (1.9) #IMATLIRER,;
. 7£ (451£2) °CHYE 10h;

[«5)

o
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c. L2210 W IBTHEFREE 3.45V, #E 30 min;

d. LL210W IBThRKHBE 15V, HE 30 min;

e. EE b~c 1&¥F 6000 &,

Capacity test after cycling at ambient temperature of 45°C + 2°C:

Charge the cell to 3.45 V at a constant power of 0.5P, rest for 30 min; Discharge to 1.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.45 V at a constant power of 0.5P, rest for 30 min; Discharge to 1.5 V at a constant
power of 0.5P, record the discharge capacity Cis". rest for 30 min; The capacity retention rate = C1s" / 150 Ah < 100%.

£ 45°C + 2°CHIMRRE TR ERENIA: L 210 W BINZFRBE 3.45 V, #E 30 min; 1L 210 W 18T
KWEBE 15V, H#E 30 min; LL210 WIBIHEFEZE 345V, & 30 min; LL210 WIBTHEBEE 15V, ig
REMBEN C’, HE 30 min; MEFERIFE = Ci"/ 150 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, 210 W; 80% ~ 70% SOH; 168 W; 70% ~ 60% SOH, 147 W.

FE7E 80% SOH. 70% SOH, FRIIREMA 8, BIEFTMETIZ 100% ~ 80% SOH, 210 W; 80% ~ 70% SOH,
168 W; 70% ~ 60% SOH, 147 W,

1.17 Swelling Force Test F& K 7313,

Prepare and install the clamp according to 1.3.2. before the test.

MILFIIEER 1.3.2 #HITRAEFEENRE,

Cycle according to (1.15.1), and record cell swelling force and discharge capacity retention rate during test process.
R (1.15.1) #1T1EIF, EREBEFZRBIEZTHBEMSRAFKONBRESEREE,

1.18 Safety Performance &2 MAE

1.18.1 Over-charge Test i 7 EiX10

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 5.175 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)

TEIFRIRE 25°C £2°CHUKMT, XTEMIRER (1.8) ¥iakmxE, RAERKE (1.3.1) HNAETEMNIAXA,
A Pre/Unom B EBATIE R FE BB 5.175 V B FEEAYIELAERI 1 h, {ZIEFEE, M 1h, (8% GBI/T 36276-2023 (873
fifi BE FA$E B8 F FR L))

1.18.2 Over-discharge Test 3 HEIXLE

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 150 A or for 90 min, and then stop discharging.
Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery for Electrical Energy Storage)
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EIRRRRE 25°C £2°CHIRMET, XTEMIEIE (1.8) #BURE, AGIKRE (1.3.1) WAERENXKE,
PL 150 A BYEBRIEFRAEE 90 min SREEEIARE 0 V RS LEE, Y 1 h, (B%E GB/T 36276-2023 (B 1fi#AE
FEEFEBM))
1.18.3 External Short-circuit Test FMIERIXLE

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£0.2 mQ. Observe for 1h. (Refer to GB/T 36276-2023 Lithium lon
Battery for Electrical Energy Storage)

TEIFRRE 25°C 22°CRUR T, XEiRiR (1.8) #MEAhzxE, ARKR (1.3.1) NAEZENEHXE,
REMIE. AREZIMERFER. 10 min, SMEBLLEREBEEN A (1£0.2) mQ. M 1h, (BF GB/T 36276-2023 (F
HfERERER FEH))

1.18.4 Crush Test H¥EiRL

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:

FEIIRIRRE 25°C £2°CHORMT, SEMRER (1.8) WHakFE, RN THREH#TIAR:

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

b) The form of the crush plate: a semi-cylinder with a radius of 75 mm, the length (L) of the semi-cylinder is

greater than the size of the cell being crushed (refers to the figure below);

¢) Crush speed: (5 £1) mm/s;

d) Crush degree: 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) FiEAM: EETEMRIRGRAEE;

b) BYERAE: F#1F 75 mm BSFEE, FEEHKE (L) KATFREERBEENRT;

¢) FIE®RE: 5+1mm/s;

d) HEZE: HE/AEF 50 kN BHRIFIZFTES 10 min, ELEHE.

e) ME 1h, (B%F GB/T 36276-2023 FEIfEEEAEE T )
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Fig. 6 Diagram of the Extrusion Device
6 FrEREREE

1.18.5 Drop Test Bk&idLe

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
36276-2023 Lithium lon Battery for Electrical Energy Storage)

TEFRIRE 25°C £2°CRISM T, XWEMIZIR (1.8) #RATEE, BEMBEAREETMK 1L5m SELBEH
BEENRHE £, M 1h, (B%F GB/T 36276-2023 (B IfEREREE FBH))

1.18.6 Low Pressure Test {ESEiX

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 36276-2023 Lithium lon Battery for Electrical Energy
Storage)

TEIFRIRE 25°C £2°CHUKMT, XTERMIRER (1.8) ¥iakmE, RAEKE (1.3.1) HNAELTEMNIAXA,
BMBNESERD, BAHIRRAEDSER 11.6 kPa, BEAN 25°C +£2°C, B#E 6 ho M 1 h, (8% GB/T
36276-2023 (FEfEREFREB FHBi))

1.18.7 Heating Test (130°C) HN#AIRLE (130°C)

At the ambient temperature of 25°C =+ 2°C, charge the cell according to (1.8), and then install the test clamp
according to (1.3.1). Put the cell into the temperature box, rise the temperature to 130°C £2°C at a rate of 5 °C/min, keep
the temperature for 30 min and then stop heating. Observe for 1 hour. (Refer to GB/T 36276-2023 Lithium lon Battery
for Electrical Energy Storage)

TEIFRIRE 25°C £2°CHISKM T, XTERMIRER (1.8) ¥iakmxeE, RAEKE (13.1) HNAETEMIAXA,
REMBNEBER, REMIZE 5 °C/min FERRERAZE 130°C £2°C, FREFIIEE 30 min FELEMMA. W
2= 1h, (8% GBI/T 36276-2023 (FEB/IfEREAERE FHEH))

1.18.8 Thermal Runaway Test #skizitie

(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) TEFIRIRE 25°C £2°CHUKM T, XRMIEIR (1.8) #HRHksE, ABKE (1.3.1) MAEREMNAE
H,

(2) Use a flat 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 800 W. Complete the assembly of the cell and the heating
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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 ERTERINAEE, #EHXANEZME, TRUBLSLE, MAEENINEERNL0W, T E
MBASMAEENEE, MAEESENNEEER, MARENRTIBN AR TFEMRENKIIAR; &
RREWNZE, SNREEFRBMETTEAMESHN—MN, IREFTMARENTNEITE). REHIENXR
BEEIRRM /N T Ls, EREERAL2°C, BRERRBRIFHERE/NFL mm,

(3) Charge at 0.5C constant current, start the heating device and continue to heat the test object with its maximum
power. When the determination condition of triggering thermal runaway or the temperature reaches 300<C or the test
time reaches 4h, stop charging and heating.

(3)LA05CIERFEE, R BMMMAEER, HFUERATHERI BB AHAITREMMA. SRR ERKERH
TE S ECRE R F300°CE MBS BIA ZI4hEY, (FLEFTEBNR,

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

a) Temperature rise rate of monitoring continue three points > 3°C/s.

(4) MARIEPRMALR Lh N, MREEEN. FFRR, WKL,

a) IREELENE =BFHERZEE dT/dt > 3°C/so

When a) occurs, it is determined that the cell is thermally out of control. (Refer to GB/T 36276-2023 Lithium lon
Battery for Electrical Energy Storage)

Ha) REK, AERERKE, (5% GBIT 36276-2023 B/IEEAEE FEM)

cell Cylindrical cell-I Cylindrical cell-11

- Heating unit
f Heating unit(resistance wire)

o Temperature monitor

rovww

©

Fig. 7 Diagram of thermal runaway test

7 PR IR EE
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