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Term Definition KIBEEN

Product: Refers to the LF280K rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE
Power Co., Ltd. (hereinafter referred to as EVE) in this specification.

P @l SHSERN R RIEHIZEHHBRAT (UTHEM EVE) £~8 LF280K AJRBAE B
FEE TR,

Customer: Refers to the buyer in the product sales contract signed with EVE.

X P ESEVEREFRHE SRAPNES,

Fnvironment temperature: The ambient temperature where the cell is located.

HIRRE: BMANERFREE.

Cell temperature: The temperature measured by temperature sensor installed at the center of cell surface. The selection
of temperature sensorand measuring line shall be jointly agreed by EVE and the customer.

BRE: BEABORERONEECREBNENEMREEE, BREFRBINNELRKRIERS EVEH
ERHREBEE,

Fresh cell: Refers to cell within 7 days after production.

. ERbEREFTRBBRER 7 X MR,

Power: 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 896 Wh and the charge/discharge power is 448 W, the
charge/discharge power is 0.5P; When the cell energy decays to 716.8Wh and the charge/discharge power is
358.4W, the charge/discharge ratio is 0.5P.

Ih O /MEBIMRSHEMRAS RNBMEMHEES ENLLE, HFE PR §I30, HEBEEEN 896 Wh,
FEERMEBINER 48 W B, NIFEEBHMBINZES 0.5P; HEBHMEEERM 1 716.8 Wh, FTHIKEL
)y 358.4W B, MIFEEBEILEEINENA 0.5P,

State of charge: Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in
ampere-hour or watt- hour. The abbreviation i expressed by SOC. For example, if the capacity at 280 Ah is
100% SOC, then the capacity at 0 Ahis 0% SOC.

HHRES: EXHINERT, URBNEHEUARS NN R ENEHEERS ST ENILE, &

SR SOCRR. Hid: BB EH 280Ah BPREL N 100% SOC, HEREN 0AL B, SOC K 0%.

State of health: The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell
capacity at 280 Ahis 100% SOH, when the cell capacity decays to 224 Ah, it’s 80% SOH.

BERRE: BHRMAESITMAENE, 5/ SOHRR. Fil: BEHMAEE 280Ah 3 100% SOH, BER

)9 224Ah B, SOH 79 80%
Cycle: 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

v
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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.

@ ¥ BEAENTERIRERR AN —MER, BFEEENNERRBEHEBE TN BIENA
A, EREZEPANAGERREMEBLERBNE R, WEA UA—EBIRBASE—ELN.

Charge Calibration: The charging mode described in 3.8 of this specification.

Madbres: FFUEEE 3.8 KETRBIZEBE,

Discharge Calibration: The discharging mode described in 3.9 of this specification.

DA FFEHE 3.9 RATRRBEKR,

Open circuit voltage: The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is
expressed by OCV.

FREBE: SEENEEAHNBRNVENEENEE, 485 H OoCV Rk,

AC resistance: 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 3.6 of this

specification.
MABE: AEMIEAREN 1kHz MIEKIR RN, WAFEEINRIEE, £5H8 ACR ®RT, WAAENER
B 3.6 KFk.

DC resistance: 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 section 3.6 of this specification.
BERNE: TERETERNEFETLSHENNBRELZIE, 85H DCR R, WAH ZNFMEHRE 3.6

SR,

Module: 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.

B A SETELERARANES, DREFENEITSERRERH MBS pack BIFE =&

Pulse current: The currents that appear periodically are called pulse currents. The puke currents appear either in the
same direction or in alternating positive and negative directions.

PR R LIARAES HIMAVER AR B, B EUR—AmHll, HENIE. ARETRA B
Mo

Compression force: When the module is assembled, the cell can withstand the force perpendicular to the cell stacking
direction.

E 48 H: BELAE, BEMaAREHENNREDR,

Swelling force: The force on the clamp due to cell expansion during use, which may be caused by inherent characteristic

changes, such as the rebound of electrode thickness.

vi
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B i H: £EAdER, RRFEERBSEBSHESHBEMEK, MNARKR~ENERT.

Units of measurement: Refer tofollowing table

MEHM: WTR

Table 1 Units of measurement

=1 WEHN

No. Units Abbreviation Type of units
Fs B 5 EfyR
1 VoIt R%§ Voltage BB
2 Ampere & A Current BB ER (L
3 Ampere-Hour &15-/\BY Ah Capacity BE &1
4 Watt-Hour FU4sF-/)\BY Wh Energy REE B
5 Ohm RR#E Q Resistance EBFH & {1
6 Milliohm ZERRIE mQ Resistance FBRE (i
7 Degree Celsius IRECE °C Temperature 72 B {i]
8 Millimeter ZXK mm Length {<EE B
9 Second s Time BYj8] 841
10 Hertz ##%% Hz Frequency JRZE B i
11 Newton 44 N Force JJER{U
12 Kilogram-Force 5%/ kgf Force JJ8{u

vii
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1 Fundamental Information EZAER

1.1 Scope of Application &FISEHE

This document describes the specification of the LF280K lithium-ion cell manufactured by EVE Power Co., Ltd.
S BIEATF EVE £ 8 LF280K 25 F M,

1.2 Product Type =faE!

Prismatic lithinm-ion cell with aluminum shell ARZ$E70EE B 7 ith

1.3 ProductModel =&

LF280K

2 Cell Specifications and Parameters EBjthig S

2.1 Basic Specifications and Parameters B ZAFIE S

Table 2 Basic specifications and parameters

®2 BEARESH

Items Specifications Remarks
mE gk g7
Nominal Capacity
FHAE 280 Ah 0.5P / 0.5P, 25°C +2°C, 2.5 V~3.65 V
Fresh cell
Nominal Energy 3 3
A 896 Wh s
HREER
Nominal Voltage 0.5P dlscharge,3225°CVi 2°C, 25V ~
- 32V :
iR 0.5P B(ER, 25°C £ 2°C, 2.5 V~3.65V
Charging Cut-off Wltage
365V /
FERRFIEE (Unw)
Discharging Cut-off Voltage 2.5V (T >0°C) /
BEBELEEBE (Unin) 20V (T <0°C)
Standard Charging Power o W 259C +2°C. 0.5P
- 44 °C £2°C, 0.
MRAEFTERINER
Max. Continuous Charging Power 296 W 259C 4 2°C. 1P
BAFFEFBINE ’
Standard Discharging Power s 0.5
Y GRS W '
Max. Continuous Discharging Power 896 W 25°C £2°C, 1P
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RAREREBEIHE
Initial Internal Resistance ”s 00 AC, 1 kHz, Delivery SOC,
<0. N
A S Freshcell #TEFEE Y, HEE SOC
Direct Current Resistance (DCR) 25°C, 50% SOC, 1C, 10s,
< s
BN =15 mQ Fresh cell Fré$eaih
Weight "
+
=58 5490 g+300 g /
Heightl With Terminal
- 240.
BE 1 (H1) 2072205 mm SRk
Height2 650 Without Terminal
. 204.6+0.
B2 (1) > o Ry G
Dimensions
(With Length
insulation film) =E (1) 1737205 mom /
R :
Thickness (300 kgf + 20 kgf compression force,
(BIEE) EE (1) 71.7+0.8 mm Delivery SOC)
= T (300 kef + 20 kef 4877, H % SOC)
Center distance between
the poles 123.040.3 mm /
RAERLIE (D)
Charging Temperature .
Operation ZEE3E 0~60°C /

Temperature

T{EERE Discharging Temperature
5 -30~60°
HEaE 0~60°C /

T Storage 1year 1 0~35°C Delivery SOC status
emperature i SOC 7S
FEEE 1 month 1 1B -20~45°C =

Swelling Force <40000 N 70% SOH
BB <50000 N 60% SOH
2.2 Electrical Performance Parameters EBEEES
Table 3 Electrical performance parameters
RIBEESH
Items Specifications Testing Methods
B Mg Wik 75 7%
Rate Charge and TItems | Discharging energy | Energy efficiency
Discharge Performance | Rate HEREE BEBR R 3.11
& e R LAl 0.5P B’ E1"/E1 > 93.5%
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1P Ex*> 95%*E;” BEs*/Ez > 87%
Items | Dischargingenergy | Energy efficiency
High/Low Temperature Temp. IEEEEE BEE R
Charge/Discharge
Performance 45°C Es*> 98%*Eo’ Ei*/Es> 93% 3.12
SRR TR RE
5°C Es"> 80%*Ey” Es*/Es > 76%
Discharging energy | Discharging energy
The Capacity Retention | . Ttems retention recovery
and Recovery p- BEBRIFE HEBgEEME =R
=17 3.13
BRI SME 25°C & 28 days Es">95%* Eo" E7"> 97%*Eo"
(100%S0C)
45°C & 7 days Es"> 95%* Ey" Ey"> 97%*Eo"
Ttems Discharging energy recovery
Storage Tenmp. HEBREERE X
FRIEAE 25°C & 28days > 98%*Eo" 3.4
(50%S0C)
45°C & 28days > 97%*Eo”*
25°C Cycle
Cycle Life o 8000 cycles,70% SOH
ity 25°CTEIR 315
i 45°C Cycle :
45°CHBIR 3000 cycles,70% SOH
2.3 Safety Performance Parameters REMRESEX
Table 4 Safety performance parameters
R4 R2MEESH
Ttems Specifications Test Methods
= Mg MWk 75 %
Over-charge No fire, No explosion 3171
FoE L TN, THRLE A7
Over-discharge No fire, No explosion
N 3.17.2
SRR M. REIE
External Short-circuit No fire, No explosion 3
— 17.
a8 TRk, TIREE >
Crush Test No fire, No explosion 3174
BtE A, NIgIE o
Drop Test No fire, No explosion 3175
o 17.
BE TRk, TR
Low Pressure No leakage, No fire, No explosion
" 3.17.6
BSE FRR. TEX. TRYE
Heating No fire, No explosion
i TRk, TR 3177
Thermal Runaway No fire, No explosion 3.17.8

-3
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24 Cell Drawing FBAIEIL

See Appendix MR,

2.5 Appearance ML

The cell shall not have any defects that may affect their commercial values, including obvious s cratches, cracks, rust

stains, discoloration, or electrolyte leakage.

BN TR EG. 2R, 5. TemBRRitRX I B ANEE R,
3 Test Conditions and Methods {3 &R 5%

3.1 Environmental Conditions MiE&EH

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.

BB EMESIN, RILRERE J 25°C22°C, HBXHRE 10%-~90%, KSE/H 86 kPa~ 106 kPa BIIF 1EH#1T,
AHEEFRRBINER, B8 25°C£2°Co

3.2 Measuring Instruments W& & H

The accuracy of measuring device should meet the following requirements:

HBRRENTE THIER:

A. Voltage measuring device BB[EMERE: + 005 % FS;

B. Current measuring device EBTMIERE + 0.05 % FS;

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

D. Dimension measuring device R<TWEEE: + 001 mm;

E. Weight measuring device EENEFEE: +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 large surface (or side).

&3 MRS, WFERBE. BA. FERENSMEE, SEERERENGEERENAR (K
fumE) gkt

33 TestClamp Preparation and Installation mﬂﬁt%ﬁ)ﬁﬁ*ﬂfﬁ

33.1 Ordinary Steel Clamp E@EPNFXE

The single cell shall be clamped with steel splints (thickness: 10 mm). The splints need to cover the large surfaces
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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:

SERHBRAMKR (EE: 10mm) BE, IRTFEES EBMAE, FIRZEFRAE 61 M8 BLERE,
EIRETEREBLSE, XETRNTEMR:

Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
E1 xXATEE 2 BXKAALERE

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 that 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 lower) with splints, and the thickness tolerance shallbe controlled within 0.3 mm.

REBERRE (ME: PET, EE 0.1 mm) MTRSMS (HE: PC, BE 0.3 mm) BIEH (15%-~40%SOC)
EEFE, ETRADE, €A 6 M8 RiE E MK ERIE B2 REMATREN R 300 kef + 20kgf, BRE
FRARNEFRRBUNEE (L. P T), EEERBRFNTFEF 03 mmo

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
B3 BitaEnEE B4 BithHZATEE

332 Swelling Force Clamp B/ 73z 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

-5
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upper, middle and lower) with splints, and the thickness tolerance shall be controlled within 0.3 mm.
BEBEER (ME: PET, EE 0.1 mm) MINESWES (MBE: PC, EE 0.3 mm) B98I (15%~40% SOC)
EEEE, ETEKAOXAEDRE, ATEEKOXEMREE, EEARBETERERLEI)9 300 kef £ 20 kef, L3RR

5, FRATHARUEBHRRELBNER (L. P F), EEEETENNTET 03 mmo

Fig. 5 Diagram of cell with swelling force clamp
5 BHEKHORATEE
34 Dimensions R<f

Testinstrument: Automatic wrapping machine;

RN E: SERN;

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

RAE: EREHEBENMKEMKE. BEMSE, 5300 kef+ 20 kef BIEN.

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 the time of delivery.

BitEERE SOCIEMEBFRILI, BEERREIEMSEAEM, LAEERHENEMNER,
35 Weight E8

Test instrument: electronic scale;

g E. BFH;

Test method: measure the weight of the cell by electronic scale.

5% EREFTNERNNER.

3.6 Internal Resistance FIFH

a. ACR: testthecell at delivery SOC with 1kHz sine wave current at room temperature.
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a. MMM (ACR): EERFMHT, HEE SOCHMER | kHz IEZKBA#HITIR,

b. DCR: Charge the cell to 3.65 V with constant current of 0.5C, and then charge at constant voltage of 3.65 V
until the current decreases to 0.05C. Rest for 30 min, and discharge with constant current of 0.5C for 60 min afterwards
(adjust the SOC to 50%). Then rest for 1 h, and record the voltage V1 at the end of the period. Discharge the cell with a
constant current of 1C for 10 seconds and recond the voltage V> at the end of the pulse, and calculate the DCR., DCR=
(Vi - V2) x 1000 /280.0 (m).

b. ERMWMA (DCR): Bkl 0.5C BRBRIERMARE 3.65 VG, HEEREEFHERN 0.05C Hik,

H#E 30 min, FAMHLLOSC IEFRMER 60 min (B SOC }350%), HE 1h, ICRBERMBE Vi, BI1CIE

AR 10 s, IERMABRAEE V2, HE DCR, DCR= (Vi - V) x 1000 / 280 (mQ)o

3.7 Pretreatment FRAMIE

Before the formal test, pretreat the cell to ensureit is activated and stable. The steps are as follows:
EUMIRFFIEET, BT EAHITRIREF, UHRAREY REEEL TRENRENRS, E5BNT:
a. Charge the cell according to the standard charging mode;

a. BIRRINERBEATERE;

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

b. EEHIRERAT R FRAR TR

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

c. BE a-b FEBI5R;

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 cycle can be terminated.

NREMEERANNEBRELTUFSTIEMBEN 3%, MIARBMTRTRLIE, FRLABaUFiE,
3.8 Charge Calibration #JUE{LFEER

Atthe ambient temperature of 25°C+2°C, restfor 5 h;

Discharge at a constant powerof448 W to 2.5 V, and rest for 30 min;
Charge at a constant power of 448 W to 3.65 V, and rest for 30 min.
EIFMRIRE 25°CL2°CIRMST, #ES h;

SRt 448 W BIHRMEEE 2.5 v, #AE 30 min;

STERLL 448 W EIHRFEEBE 3.65 V, HE 30 mino

3.9 Discharge Calibration #J¥A{LHEE

Atthe ambient temperature of 25°C+2°C, restfor 5h;
Charge at a constant powerof 448 W to 3.65 V, and rest for 30 min;

Discharge at a constant powerof448 W t0 2.5 V, and rest for 30 min.

7.
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TERIERE 25°C2°CRIR T, B S h;
XEBIL 448 W BN AEZE 3.65 V, S 30 min;
XYERABLL 448 W BIHERMEBZE 2.5 vV, HHE 30 min.

3.10 Capacity and Energy Calibration #J38{L7EEEEE

Capacity calibration is to discharge the cell according to (3.9) at the ambient temperature of 25+2°C. Charge the cell
at a constant power of 448 W to 3.65 V and rest for 30 min. Discharge the cell at a constant power of 448 W to 2.5V 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 Ey” and the average of the last three discharging capacity as Co*.

BERERENRERE 2502°C, WRMIZR (3.9) #ITMHRLBKEB. Ll 48 W EIRFZRE 365V, HE
30min; KA 448 W BT EKEBE 2.5 V, B 30min. BEE 50X, iBRE 3RFTHEETHEN K, 53 RKE
REEFIENE" , B3 RKBEEFIER O
3.11 Rate Discharge Performance {SZE4ERE

Discharge the cell according to (3.9) at the ambient temperature of 25°C +2°C;
Charge the cell to 3.65 V ata constant power of 448 W and rest for 30 min, note as E;;
Dischargeto 2.5 V ata constant powerof448 W and rest for 30 min, note as F; *;
Charge the cell to 3.65 V ata constant powerof 896 W and rest for 30 min, note as E;
Charge the cell to 3.65 V ata constant powerof 448 W and rest for 30 min;
Dischargeto 2.5 V ata constant powerof 896 W and rest for 30 min, note as E»*;
Discharge the cell to 2.5 V at a constant powerof448 W and rest for 30 min;

Charge the cell to 3.65 V at a constant powerof 896 W and rest for 30 min, note as Fa;
Dischargeto 2.5 V ata constant powerof 896 W and rest for 30 min, note as Es";
Discharge to 2.5 V ata constant powerof448 W and rest for 30 min;

1P discharge energy retention rate = B;*/ E;”

0.5P energy efficiency = E;*/ B

1P energy efficiency = Ez"/ Es.

TEFRIRE 25°CL2°CISRH T, STERMIRER (39) #MMALME.,

A 448 W {BTHERFBE 3.65 V, H#E 30 min, 3K Ei;

LA 448 W BTHEREBE 2.5 V, #E 30 min, THE";

LA 896 W {ETHERFEEE 3.65 V, #E 30 min, 1K E;

A 448 W BZHERFERE 3.65 V, #E 30 min;

LA 896 W BTHERMABE 2.5 V, HE 30 mn, iBHE";

LA 448 W BTHERMEBE 2.5 V, HE 30 min;
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A 896 W HIHEFEEE 3.65 V, #8E 30 min, i2 N Es;
L 896 W BIHEMEBE 2.5 V, #E 30 min, 2N E*;
LL448 W IBIHZEKEBE 2.5 V, BE 30 min;

1P B REERIFE= B/EI"*100%;

0.5P BEEMF= E/"/ E1*100%;

1P BEERF= B/ B3*100% ;0

3.12 High/Low Temperature Discharge Performance mE/{f;BIEEMRE

3.12.1 45°C Charge-discharge Performance 45°CTE BB BE

Discharge the cell according to (3.9) 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 t0 3.65 V at a constant power of 448 W and then rest for 30 min, note the energy as Ex;
Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as E4*;
Discharge energy retention rate = E4"/ Eo”, energy efficiency = E4*/Es.

EMRIRE 25°CL2°CAIKM T, XTEBMIRER (3.9) MiALikeE;

TE 45°C2°CERHTHRE S h;

B 448 W BZHEFEBE 365 V, #E 30 min, iBH E;

B 448 W BLHRKEBE 2.5 V, #E 30 min, 3K E*;

TAEBRERRRFR= E/'/Eo'*100%, REEXMHE= E("/E*100%

3.122 5°C Charge-discharge Performance 5°CZBiXEE I 8E

Discharge the cell according to (3.9) 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 t0 3.65 V at a constant powerof 448 W and then rest for 30 min, note the energy as Es;
Dischargeto 2.5 V ata constant powerof 448 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es"/ Ey*, energy efficiency = Es*/Es.

ERIRIRE 25°Cr2°CUR BT, MEMIRR (39) MIALIKRE;

£ 5°C£2°CHR M THE 5 h;

LA 448 W fBZHEZEREE 365 V, #E 30 min, 24 Es;

A 448 W ETHERREBE 2.5 V, #E 30 min, iITHE";

BB B RIFE= Es*/ B *100%, BEEXZF= Es"/Es*100%.
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3.13  Capacity Retention and Capacity Recovery HEBFRIFSME

3.13.1 25°C Capacity Retention and Capacity Recovery 25 °CTHERIFSHE

Charge the cell according to (3.8) at the ambient temperature of 25°C +2°C;

Store the cell for 28 days at the ambient temperature of 25°C +£2°C,

Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as Es";
Charge to 3.65 V at a constant power of 448 W and rest for 30 min, note as Es;

Discharge to 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as E7”;
Discharge energy retention rate = Eq*/ Eo*; Discharge energy recovery rate = E;*/Ry".
EINRIRE 25°CL2°CRIRM T, SYEMIRER (3.8) ¥IMAkzEE;

ETE 25°CH2°CRAIF TiEFE 28 K

LA 448 W IETHEMEE 2.5 V, #E 30 min, i2H E";

A 448 W IBTHEFREE 3.65 V, HE 30 min, 25 Es;

L 448 W IETHEMEBEE 2.5 V, & 30 min, iTHE";

BB EE B RIFHR= B/ Bo"*100%; MEBEERMER= B/ B *100%.

3.13.2  45°C Capacity Retention and Capacity Recovery 45 °CHREBRIZFSRE

Charge the cell according to (3.8) at the ambient temperature of 25°C #2°C;

Store the cell for 7 days at45°C #2°C and rest for 5 h at 25°C +2°C;

Dischargeto 2.5 V ata constant powerof448 W and rest for 30 min, note the energy as Es";
Charge t0 3.65 V at a constant powerof 448 W and rest for 30 min, note the energy as Ey;
Dischargeto 2.5 V ata constant powerof448 W and rest for 30 min, note the energy as Ey";
Discharge energy retention rate = F3"/Eo*; Discharge energy recovery rate = Ey*/ By".
FEFRRE 25°CL2°CRIRMAT, XEMIRR (3.8) #IALFE;

BETE 45°CE2°CHRMTHEF 7R, L 25°C2°CEHTIRES h;

LA 448 W BIHERMEBE 2.5 V, #E 30 min, 5 E*;

L 448 W ETHEFTRE 3.65 V, HE 30 min, K Er;

448 W BIHEMEBE 2.5 V, #E 30 min, iTH B";

REBEERRITE= E'/Eo'*100%; HEBREEMER= B/ B’ *100%0

3.14 Storage TF{iB148E

3.141 25°C Storage 25°CTZfi&

Charge the cell according to (3.8) at 25°C +2°C;

Discharge for 60 min at a constant powerof448 W and rest for 30 min;

-10-
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Store the cell for 28 days at 25°C +2°C and restfor 5 h at25°C +£2°C;

Dischargeto 2.5 V ata constant powerof448 W and rest for 30 min;

Charge to 3.65 V at a constant power of448 W and rest for 30 min, note the energy as Es;
Dischargeto 2.5 V ata constant power of448 W andrest for 30 min, note the energy as Eio”;
Charge energy recovery rate = Eg/ By, discharge energy recovery rate = Eio"/ Eo".
ERRE 25°CL2°CRISM T, WERMIRIR (3.8) #IALzE;

A 448 W {ETHERNER 60 min, #EE 30 min;

FETE 25°CE2°CRIFT#EFE 28 K, 7E25°C2°CRETHE S h;

LA 448 W IEIHEMEBE 2.5 V, #HE 30 min;

X448 W BIHERFEREE 3.65 V, #E 30 min, 24 Es;

A 448 W IBTHEWEBE 2.5 V, HHE 30 min, 2R Eio’;

FEEEEMER= B/ B0*100%, BEBEEEBIMER= Eio"/Eo"*100%o

3.14.2  45°C Storage 45°CTZfi#

Charge the cell according to (3.8) at the ambient temperature of 25°C +2°C;

Discharge for 60 min at a constant power of 448 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;

Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min;

Charge t0 3.65 V at a constant power of448 W and rest for 30 min;

Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as Eip”;

Discharge energy recovery rate = Ei0*/ By".

ERRRE 25°CH2°CRUSR M T, WEBMIRER (3.8) MMk,

B 448 W BZHERNHE 60 min, HE 30 min;

ETE 45°C2°CHR M THER 28 K, 7E 25°C22°CR A4 THIE 5h;

LA 448 WIETHEREBE 25 V, HE 30 min;

LA 448 W BThERTHBE 3.65 V, #8E 30 min;

B 448 W BIHEMEBE 2.5 V, #E 30 min, 125 Eio*;

TREBRER M E == Eio"/ Ey**100%-

315 Cycle life EXH&

3.15.1 25°C Cycle 25°CH&IF

Before the test, prepare and install the clamp according to 3.3.1.

MRAHRER 3.3.1 #ITREEENRE,

11 -
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Pre-cycle initial capacity test: test the cell energy according to (3.10).

BIFRIBRE RN XRBIFR 3.10 G EH#ITEREN K,

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

BRI FIRIREE 25£2°C;

a. Discharge the cell in accordance with (3.9);

b. Charge the cell to 3.65 V ata constant power of 448 W and rest for 30 minutes;

¢. Discharge t0 2.5 V at a constant powerof 448 W and rest for 30 minutes;

d. Repeat steps b~c 6000 times.

a. XTERAIRER (39) #MALERE;

b. L1448 W fBIHZFEBE 3.65 V, &8 30 min;

c. bl448 W BIHEREBE 2.5 V, H#E 30 min;

d. EE b~c {E3F 6000 B,

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

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant powerof 0.5P, rest for 30 min; Dischargeto2.5 V at a constant
power of 0.5P, record the discharge capacity Ci*.rest for 30 min; The capacity retention rate = Ci,” / 280Ah x 100%.

f£25°C + °2CHF B RETRHERENR: 48 W IBHERBE3.65V, HE 30 min; 448 WL
ERBE 2.5V, HHE 30 min; L 448 W BTIHFEEE 3.65 V, HE 30 min; L 448 W IBIIEREE 2.5V, iBR
BAEN C/", HE 30 mn; MEFERIFE = Ci1"/280Ah *100%.

When the cell is at 80% SOH and 70% SOH, modity the charging and discharging power according to the capacity
of the cell: 100 ~ 80% SOH, 448 W; 80 ~ 70% SOH; 358.4 W; 70 ~ 60% SOH, 313.6 W.

Fth7E 80% SOH. 70% SOH, FXIREMBE, BIEFTRBINE 100 ~ 80% SOH, 448 W; 80~ 70% SOH,
3584 W; 70~ 60% SOH, 313.6 W;

3152 45°C Cycle 45°C{EH

Before the test, prepare and install the clamp according to 3.3.1.

MR EIIRER 33,1 #ITRAEENLE,

Pre-cycle initial capacity test: test the cell capacity according to (3.10).
BIRRIAT 2N WEMIRE 3.10 WAEHITEREN .

Cycle test: at ambient temperature of 45°C+2°C;

BN HIRRE 45°C+2°C;

a. Discharge the cell in accordance with (3.9);

b. Charge the cell to 3.65 V ata constant power of 448 W and rest for 30 minutes;

c. Discharge to 2.5 V at a constant powerof 448 W and rest for 30 minutes;

-12-
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d. Repeat steps b~c 2500 times.

. WERHMIRER (3.9) FDYAMAKER;

b. Ll 448 W {BIhERZEBE 3.65 V, H#E 30 min;
. Bl448 WIBTHERMEBE 2.5 V, HE 30 min;
d. EE b~c &3 2500 R

o

[¢]

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

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
restfor 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Dischargeto2.5 V at a constant
power of 0.5P, record the discharge capacity Ci," and rest for 30 min; The capacity retention rate = C1," / 280Ah x 100%.

£ 25°C = °CHRIFIR BE TRAEEEMN: Ll 48 W BIHERFBEE 3.65 V, HE 30 min; LA 448 W 18I
EWBE25V, BE 30 min; L4438 WIBTHRTEE 3.65 vV, 8 30 min; M 48 W BIERKBE 25V, 12
FEMBENCy", #E 30 mn; HBEFERFE= C"/280Ah *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, 448 W; 80~70% SOH; 358.4 W;70~60% SOH, 313.6 W.

FIAHE 80% SOH. 70% SOH, RIZIREMNAE, BIEFRKBINE: 100-80% SOH, 448 W; 80~70% SOH,
3584 W; 70~60% SOH, 313.6 W;

3.16 Swelling Force Test B2
Prepare and install the clamp according to 3.3.2. before the test.
MR 332 #ITRAEENRE,

Cycle according to (3.15.1) andrecord cell swelling force and discharge capacity retention rate during testprocess.

®IR (3151) #TER, CRSERNEIETNEBEAEKNNREETERETE,

3.17 Safety Performance T2 %8k

3.17.1 Over—charge Test I FEEBIRIE

Charge the cell according to (3.8) at the ambient temperature of 25°C+2°C, and install the test clamp according to
the methods in (3.3.1). Charge the cell to 5475 V at a constant current of 280 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)

TEIRIRIREE 25°Ce2°CRYR M T, WEMIRER (3.8) #MiAtkzes, AERR (33.1) HAERENLRR,
B 280 A BYEBFRIE TRFEBE 5.475 VA EIEAS 1 h, BIEFE, MR 1h, (5% GB/T 36276-2018 (7]
fEREREE Feith))

3.17.2  Over-discharge Test JINERIAIE

Charge the cell according to (3.8) at the ambient temperature of 25°C+2°C, and install the test clamp according to

- 13-
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the methods in (3.3.1). Discharge the cell to 0 V at a constant current of 280 A or for 90 min, and then stop discharging.
Observe for 1 hour. (Refer to GB/T 36276-2018 Lithium ion battery for electrical energy storage)

TEFRIRE 25°C2°CRIKM T, SRR (3.8) #Miafkse, RERE (33.1) HWAZREMNS®ZE,
A 280 A BYEEAERTILER 90 min SEBEA R 0 V BSEILRE. WE 1 ho (B%F GB/T 36276-2018 (EBF1AEER
HEEF i)

3.17.3 External Short-circuit Test ¥MEERIHLE

Charge the cell according to (3.8) at the ambient temperature of 25°C+2°C, and install the test clamp according to
the methods in (3.3.1). Short-circuit the positive and negative terminals of the cell externally for 10 min, and the
resistance value of the external circuit shall be less than 5 mQ. Observe for 1h. (Refer to GB/T 36276-2018 Lithium ion
battery for electrical energy storage)

EFRIEE 25°CL2°CRIRMT, EMIRER (3.8) MIAkRE, ABKRRE (33.1) NAXRRENLEA,
REME. RREINPIEIR 10 min, SMEBLBREBMAER /T 5 mQo M 1ho (8% GBIT 36276-2018 (EBF3fi&
REFRSER FEE D))

3.174 Crush Test ¥EiRLE

At the ambient temperature of 25°C+2°C, charge the cell according to (3.8). And carry out the test under the
following conditions:

TEIFIRIRE 25°C22°CRIRM T, SEMRER (38) #MIALTS, REBOTRE#THR:

a) Crush direction: apply pressure perpendicularto 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 OV or the deformation reaches 30% or the crushing force
reaches (13000+£780) N; keep it for 10 minutes.

e) Observeit for 1h. (Refer to GB/T 36276-2018 Lithium ion battery for electrical energy storage)

a) HESE: EETRBMRRS EEE;

b) HFFERAIN: FE 75 mm WFERE, FERENKE (L) KTFHEFERBSENRT,;

c) HYERE: 51 mms;

d) FAEZE: BEXR 0 VREREIXE 30%8HHE/AE (13000£780) NEHBIEHTE; R1F 10 min,

e) ME 1 ho (5% GB/T 362762018 FBIfEAEMR 2R FHith)

~14-
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Fig. 6 Diagram of the Extrusion Device

6 FIEREREE

3.17.5 Drop Test BHiAIE

At the ambient temperature of 25°C+2°C, charge the cell according to (3.8). Drop the cell froma 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)

ERIRIRE 25°C2°CRORMT, I EBAIRE (38) Ak E, BEMEAEREHATM 1S mBELER
BCEEKRME Lo ME 1 ho (8% GBIT 362762018  (FBHfEEEMAEE FE))

3.17.6 Low Pressure Test {ES/FEiRLE

At the ambient temperature of 25°C+2°C, charge the cell according to (3.8), and then install the test clamp
according to (3.3.1). Put the cell into the low-pressure box, adjust the pressure to 11.6 kPa, keep the temperature at
25°C42°C, and rest for 6 h. Then observe for 1 hour. (Refer to GB/T 36276-2018 Lithium ion battery for electrical
energy storage)

ERRE 25°CL2°CRIRMT, XEMIRIR (38) MiALIEE, RABERE (33.1) NAERENREA,
RN R SERS, BHIRREERSER 11.6kPa,RE H 25:2°C, B8 6h. TR 1ho (8% GB/T 36276-2018

(B fEREREE FEiHt))

3.17.7 Heating Test (130°C) BRI (130°C)

At the ambient temperature of 25°C+2°C, charge the cell according to (3.8), and then install the test clamp
according to (3.3.1). 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)

EMRERE 25°C2°CHISMT, STEMRIR (38) MABUTR, RBHR (33.1) NAZRENRXE,
RERMMNRER, REFMIZE 5°C/min WEEAZRAE 130:2°C, HRIFHERE 30 min FEEMR. MNE |
ho (2% GB/T 362762018 (BB IfiREFSEE FE )

- 15-
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3.17.8 Thermal Runaway Test FASKiZiRL

(1) At the ambient temperature of 25°C+2°C, charge the cell according to (3.8), and then install the test clamp
according to (3.3.1).

() ERREE 25°Cx2°CRIRH T, WEMREE (3.8) MAkER, RAERE (33.1) NAERENSKX
=¥

(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~ 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 sensortip should be less than 1 mm.

@ ERTEAHERERNMARE, HEEREANBEME, EBHLLSE, MAXBENIHRERN600~1200
Wo SERBEMBRSIAEENRE, MAXESBBME RS, NAEERRTHERARATF B8
MRE; REBREENR, BNRBRECBRBTETTERESN—MN, BREENMAZINHMUETE). B
EHIENRFERE/NTL s, ERHEERAC, BEARBRBENERN/NT1 mm,

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

() WEMEAAKBICERYETE 12 min,

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

@) BEIMAEE, HUHSATIE BB EFHITREMA, SRERKRRE KN HEEXE300°CH
, BIEfR, XEAMBREE,

(5) Stop the test whenever fire of explosion occurs within or after the heating process for1 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.

G) MAIREFRMALR 1 h B, WRREEA, BIENR, WidRLLE,

a) MIATSRF=EEBEPE;

b) I UREIAR BBV RIFERE ;

c) BMRBYBRAER dT/dr >1°Cso

When a)&c) or b)&c) occurs, it is determined that the cell is thermally out of control. (Refer to GB/T 36276-2018

Lithijum ion battery for electrical energy storage)

Ha) &c) HED) &c) BEH, HERERKE, (8% GB/T 362762018 e AEE FEM)
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Fig. 7 Schematic diagram of thermal runaway experiment

B7 AXERENATEE

cell Cylindrical cell-I

—
|

4 Cell Application Instructions {8 F5ER

4.1 Welding parameters recommendation (F3ESEEIN

Table 7 Welding Parameters Table
R IBESHR

Items Specifications Remarks
=] g &ix
Laser Welding Depth <20 /
B EER <20 mm
Max Pressure on Poles Max force in (llorflgltudl‘nal direction, no
ding R ASBAES 700 N eformation.
We > porg =] P21 8 54
Busbar
BEEE Max Torque on Poles Max torsion, non-loosen.
6 N -
B AT AR R AHLE m REERZRAEM, FHE
Max Temperature on The maximum temperature thatthe pole
Poles 130°C bears before the plastic pad deforms.
EREEAREXRE BERZEXNRE, BRBFRETH

42 Charge and Discharge Parameters FEHEE S %
The following data is the reference performance data of LF280K Cell during BMS design. Actual use is subject to

the using mode and conditions agreed by both parties.

LUTFEEER LF280K B S =M RE SR, 4t BMS igite8E , LRERALONA YENER S M &4 1,

42.1 Charging Mode ZHIRET

Table 8 Charging mode parameters table

%8 mEBELSHUR
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Parameters Specifications Conditions
o RS EE
Standard charging power
- 0.5p 25°C£2°
IR TR ¢
Maximum continuous
charging power 1P 25°C42°C
RAFTERARLERINE

Standard charging voltage

TR EE

Single cell<3.65V
ke <3.65V

Standard charging mode

Charge to 3.65V with a constant power of 448W

GxFmERE (RRE)

TR LA 448w {BIHERFEERE 365V
Standard charging
temperature 25°C+2°C
RETERE
. No matter what charging mode the cell is in, once the
Absolute charging .
cell temperature exceeds the absolute charging
temperature (cell o o temperature range, stop charging.
temperature) 0°C ~ 60°C

TRBHL T AMEBRN, BHEE—BBI%E
NFERRETE, BMFIETEE,

Absolute charging voltage

3§ e EE

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

BA38V FEICEMA T AR SRS, BtnE—B@ds
RIFEEE, BMELETH.

Max38 V

Note: In order to ensure the safe use during the whole life cycle and maximize the service life of the cell, the

charging power (rate) must be adjusted according to the SOH (capacity attenuation) ofthe cell. It should be ensured that

the BMS has this function to monitor the actual charging power (and allowable charging power limit), and trigger fault

and protection functions when necessary.
A ARREESAMNERReHARAMRETL KENERSS, THEHE (§F) VASRIEEHBA SOH
(RE=H) RH#TRE, BMS MHBREFZINE, HWLFENRENR (AT EHXES) s, #
E B BHRAL R IR RIFIIEE,

422 Other Charging Modes Efth75Ea &=

422.1 Continuous charging modes 47 EEET,

Table 9 Continuous charging modes (unit: P-Rate)

#9 #ERBENX (B P-Rate)
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Cell temperature /°C 0 s ) s
. 5 10 1 20 5 45 50 5 60
FEHREE/°C

Max charging power | 0g,~100%
= 0.03 0.12 0.3 0.5 0.8 1.0 0.8 0.5 0.25 0
BAZRE (P) soc

4222 Staged constant powercharging modes 3B ERIBIHER F5H

Table 10 Staged constantpowercharging modes (unit: P-Rate)

R 10 2IMERIETIEFEE (8L P-Rate)

Cell temperature /°C
P 0 5 10 | 15 ] 20| 25| 45 | 50| 55| e
5 4m,
Max charging Oigg% 0 | 02| 04 | 06| 10| 10] 10] 0755 05| o
power
BAFZHEINE (P) 70'7056180% 0 | o1 | 02| 04| 06| 10| 05| 025] 02| o

Note: In order to ensure the safe use of the whole life cycle and maximize the service life of the cell, the charging
power (rate) must be adjusted according to the SOH (capacity attenuation) of the cell. It should be ensured that the BMS
has this function to monitor the actual charging power (and allowable charging power limit), and trigger fault and
protection functions when necessary.

A MRRSESRENERAREHBRAMRETE KBMEHSFS, TEHE (FF) LHAZIREHBHN SOH

(RERE) F#HITRE. BMS MRBHREEZINEE, HIISEFRMNFBEINER (MAYEBIRES) MsN, #
L ENRHER R R BRI,

423 Discharging Mode HEBHE

Table 11 Discharging mode parameter table

&1 HEBERBEE

Parameters Product specifications Conditions
o = ol &
Standard discharging power
- 0.5p 25°C+2°C
FRAETRERThE
Maximum continuous
discharging power 1P 25°C£2°C
AN AT HFRTh R
Standard discharge mode Discharge to 2.5V with a constant power of 48W
ER R LA 448W fEIIEREBE 25V
Discharge cut-off voltage Temperature T>0°C
. 25V
HEE&JJ: %’:TE SIIEnfg T>0°C
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Temperature T< 0°C
2. 5
ov BE T< 0°C
Standard discharging
temperature 25°C+2°C
AR R
No matter what discharging mode the cell is in, once

Absolute discharging

the cell temperature exceeds the absolute discharge
temperature range, stop discharging.

T T RAMBEER, BtEE—B@He
MR ESEE, BMEILHE,

temperature (cell
temperature) -35°C~65°C

SNRBRE (BEE)

No matter what kind of discharging mode the cell is in,

Absolute discharging Min 18 V once the cell voltageis less th.an the a.lbsolute discharge
voltage = ) voltage, stop discharging.
B3R B S 18V FIC R T AR EER, BtEE—B/F4

MIMERERE, BFLLHE,

424 Other Discharging Modes HE i EEE

Table 12 Continuous discharge rate (unit: P-Rate)

+® 12 FRERTREBIEER (U P-Rate)

Cell temperature /°C
ER SR S /oC -30 -20 -10 -5 0 5 45 50 55 60
Max discharging
power O%S~éOCO% 0 02 04 0.5 0.5 1.0 1.0 0.5 0.5 0
BRAMEBINE (P)

43 Safety Limits REPRH!

43.1 Application Conditions [ %14

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

BFF N YHERTEET U TS BMERAR AR Mt:
a) Customer shall configure a battery management and monitoring system to strictly monitor, manage and protect
each cell. 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 prodact

quality assuranceif no complete monitoring data of the battery system during its service life is provided.
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a) ERVEEBNEENGEERSE, mBEE. SBESRIPSN BN, FETHOEEMNE, REREN
IR A R, RMRLEN N~ RRERENS0EE, RRETENEMARSERIRAN SN
By, EVE RAEM@REERIESRE

b) The waterproof and dustproof problems of the cell shall be fully considered in the design of the pack, 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) HMBIRITRNTEDERBMAIAK. BALRIR, BN EEREXIRERERNK.
BFFK. BhLREMSHANBEMNEF (NEH. £5. ¥F), EVE RRERERIESRT.

¢) It is forbidden to mix different types of cells in the same battery system (or vehicle), otherwise, EVE will

BIEFRo

not be responsible for the quality assurance.

o) BIEARESBBERN—RMARTRER, &N, EVE FEABREFIERE,

4.3.2 Voltage Limits EBJEFRH!

Table 13 Safety limit voltage parameters

& 13 R2REIBESH
Items Categories Parameters Protective Actions
= ]l S RPN
Charging When the cell voltage reaches 3.65V,
Ends 3.65V stop charging.
FREEZE ZHERMEEIXET 3.65 V R IEFRE,
Third BMS alarms
=% 3TV BMS ARIRE
Charging -
Voltage Second 3 Reduce cell charging current or power
— JI5V s
FmEEE | 4 i AR Bt 75 PR B TR B TR
Cut off the current, force the cell to stop
working and lock the BMS until the
First technician solves the problem.
i 3.80V TIRRERTR, REERMELETF, HH
ERMEERY, EERARARBRR
Eﬁo
Discharging | Discharging When the cell voltage reaches 2.5V
H;’%t;ie_ Ends 23V 0°C): 20 V(SO%C) | 00y or 2.0 V (<0°C), stop discharging,
js g N
MEBLRIE YEMBERET2.5V (> 0°C) HE 2.0
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V (<0°C) BYLRIEHRER,
Third 2.0V (>0°C); 1.9V (<0°C) BMS alarms
=4 BMS R4iRE
Si:ond 19V (>0°C); 1.8V (<0°C) Reduce cell d}schargln% current or power
R B FR S BB BRI E B Th =R
Cut off the current, force the cell to stop
) working and lock the BMS until the
First 1.85V (> 0°C); 1.75 V (<0°C) technician solves the problem.
—%& EIRRERS, SREIEERMELE T, H
EHEMNEERAR, BERAAR
Short Short circuit is not allowed When a short circuit occurs, the cell will
BMS -
circuit A ARVFIEEE be disconnected by the overcurrent
protection
BMS {4 piotection o protectio\n ile\dc?. \
FERR LRI REITREY, BITmERRTrER

Notes 73

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

EVE shall not be responsible for any cell quality issues caused by exceeding the protection voltage.

a) HihFREEN AR EEN, FRIBEMARPEIERIEM, 3 TBH G BEES RN B EEE,
EVE RABEMSEE,

b) If the cell discharging voltage reaches the cut-off voltage, it is necessary to charge as soon as possible to

prevent the battery from being over-discharged. EVE shall not be responsible for any cell quality issues caused by

over-discharge.

b) =R EBERLALIEBEERN, FRWIEH, PEBRMBHNSBRE, E it ik S B iR
A&, EVE FEBERRIERT.

4.3.3 Temperature Limits 2 EFRH!

Table 14 Safety limit temperature parameters

= 14 RLREBESE

fen

Items
me

Parameters

28

Remarks

&
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Recommended Operating Recommended cell using temperature range

Temperature Range 10°C~45°C
ISZ. /1
. . If the cell temperature exceeds the maximum operating
Maximum operating temperature he cell ds to be reduced to 0.
BB IREEE 60°C temperature, the cell power needs to be reduced to 0.
BT MREHEARERY RBRERE, HEBERN O,
- . If the cell temperature exceeds the minimum operating
Minimum operating temperature
B (R 30°C temperature, the cell power needs to be reduced to 0.
= = MRBUEARERTRICRERE, DHEFERNO0
If the battery temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent damage
Maximum safe temperature to the battery, and tl'le usershould not use it higher than the
1) 65°C maximum safe temperature.
=1 /m. —_ s,
- MRHEAREBYRERSBE, $REREHTT
WRRAMEF, BRERNAEETRERLEE.,
If the battery temperature exceeds the minimum safe
temperature, it will causeirreversible and permanent damage
Minimum safe temperature . to the battery, and the usershould not lf)wc?r the minimum
ERRLEE -35°C safe tel\nperature when using it.
MRBUEAEEEIRERLSEE, BEMBRRT
HHIKAERE, BRERRNFARETRERSEE,

Notes &3

a) Prohibit charging the cell at low temperatures (lower than 0°C) and the minimum safety temperature

specified by this specification, otherwise EVE will not be responsible for any quality assurance liability.

a) BERUEEMET (0°CHTF) ZHEERENRERSRE THE,

ﬁﬁEmEo

&N EVE RAEEMHEMRE

b) The heat dissipation design of pack may effect cell electrical performances, EVE will not be responsible

for any liability regarding cell guality issues caused by the heat dissipation design.

b) B ENBEARIGIT SRR, FHRtaRAR I ES BN B RE

o

jnli& , EVE R &8 1
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44 Parameters Recommendation for Module Design 248181+ S 50381

44.1 Cell Directions EBt75H

Fig. 8 Diagram of LF280K cell direction
8 LF280K BBt 5 MR 2 E

442 Cell Compression Force EBAEZES]

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

HMTEARLARRAARY, T ERREFNHTIER, MBehEI— M EEEESANESEN, EEATK, B
HMRE AT REREIRE, BERR. BHESENDMRFENT:

-Compression area [E48HEFR: 173.7 mm x 204.6 mm (L x H2)

-Compression speed FEZRERE . 0.02 mm/s

-Compression direction [E4875[A): Y direction Y 75[A

-Cell SOC Bt SOC: 15 %~40 %

Table 15 Cell compression force limit parameters
& 15 BMEREIRTSH

Items Compression Force

=] E%&5

Recommended compression force

3000 N ~ 7000 N
HEEES

Instantaneous maximum compression force

<10000 N
e R AELE S

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
EMAS HIESE ARG 10000 N, FUFTEERMESREIRE,
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443 Cell Swelling Force EBthfSRK

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) is shown below:

EERZED, BRA EERESEERESHEMPAK, MUHORXAEFENERD; BhEKIEE
BN A SRS, BittBOLA BOL (60% SOH) FERKIINTFIR:
Table 16 Cell swelling force parameters
+® 16 BN

BOL <3000 N
Swelling Force
70% SOH <40000 N
7]
60% SOH <50000 N

Customer shall fully considerthe influence of the cell swelling force when designing the module.

BPEITHEAR, M7 % BRI,

444 Recommended Temperature Collection Points #FRERER

The recommended temperature collection points are the poles or code when collecting temperature of the cell

surface.

YA TREREN, BIRERESFEEREHZIE,
45 Thermodynamic Parameters #/1FE

Testmethod: JIAATE:
Reference standards: GB/T 10295-2008. ASTM E1269-2011
SENE: GB/T 10295-2008. ASTM E1269-2011
Table 17 Cell thermal conductivity parameters
"R 17 BHSRARBSH
Thermal Conductivity W/(m-K)

Mean thermal conductivity

SHREH W/(mK)

0.9~1.1 kKJ/(kg-K)

SFRAWYE X/Z direction 756 Y direction /5 [A
11~13 W/(mK) 2~3 W/(m-K)
Mean heat capacity Heat Capacity 2 (KJ/(kg-K))
REE
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5 Precautions JESFHIM

5.1 ProductEnd-life Management = fa%FaneR LB

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.

RBLERIRERRN, ERNEYE MNRERARENHIERS MERR RABBNABNZE, REK
AENNESZMITREAEFTEZFM EVE HETIEANA R, 2 EAREMANMEBS X BT mE
89 150% BB NTARMBERT 60%, NEILEAEM, FREMER, K2 EVE KE~RHE AR E
PR BFMABN Rk ERIERER AL ENRABEE—EXE T,

52 long-term Storage <HATF{%

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%.

Bit#HITREE, BRIRER, URRERETMER AR EIRK EREF 1, RNI§ SOCHE I 30% ~ 40%
SOC, WEMEMEMR: 0°C ~25°C, HEIBES 60%,

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 yearto avoid quality problems due to storage overdue.

BihREICER, HBA (SoC, BERE) MRETE 15% ~ 40%, KBELE (E1MAML) BARIERSE
MREES, NS 3 TA#TRIRERRBEN, BINKIEEHEENEFABIYE, 8 REFEERERNRE
&R
5.3 Transportation and Handling Requirements &5 5z S HE R

® Tt is not allowed to ship with inflammable, explosive and comosive 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 otherliquid substances without any protection, or suffer mechanical damage;

o AEZRIEPFAFNZM. 28 BEROYRFAERE, KEEEHIEPRILES;, ~mFAT
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54

ZW. BRREMEISRES VWG,
@  While handling, lift trucks or special tools shall be used to load and unload products; Handle with care, do not
throw or squeeze, which may cause cell damage or personal injury. It is strictly prohibited to put cells together with
corrosive substances such as acid and alkali.
e REHN, ARBABRERETAIANTMETLTE, BENER, FAEMNHE. 5k, EXBEbR
FHMABHNEIMGE, FREREEE MY LBRE—E.

Operation Precautions {5 BB

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

o ERGHMENKD, REFHN, NMEETRZETRNIFRES,

® 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.

e Fulmihdz, [N, FIEESIEBRMIAMARERNEE, ERORENERATR, BHNRGERET
ZEIREYR LR, REFRPERVEEE 43 F.

@ Ii’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.

® NIRRT KHITAIERE FEBAEE KBTS B ARR, #MEEAKEMARK
EEEIR TR R Bk BMS EREME .

® If improper charge termination occurs, the root reasons shall be found and resolved before reuse to avoid
negative effects on electrical and safety performances.

o EithiEERAILFREN, B RRHRENEMEERTLNT N, BRHREEREEHRERGEE
Fo

® 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 soas to avoid over-discharge.

e THE, HEBRMERERERET, AL KRE, BHNEMTE, FBEESE 28 VLl L,

® It is forbidden to use or place the cell at a high temperature environment. Otherwise, cell overheat, function
failure or life shorten may occur.

e HIIEFRETEANKRERM, SNEIERSIEBNIRHTNEER. FwRIE.

® 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.

o HEAFERNERERT, BRERERT65°C, MRBMEBERT 65°C, BHEERARIAE
i, {ELEEBMIETT.
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® Please usea specialcharger for lithium-ion batteries when charging.

e FTHNFHEAEEFREBLTHARES.

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

o HEEAIED, FRIRBIATMGAEREBENR, RiERBEFES,

® 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 personalinjury or fire.
FItREREEREREMIEAIRIER, SUEERNSETESHRAZHENE AR,

It is forbidden to transport or store the cell with metal, such as hairpins, necklaces, etc.
BitgBbEER, MAX. NEEF—REHIE.

It is forbidden to knock, throw, step on or bend the cell.

bR SR, RSB,

It is forbidden to directly weld the cell.

B ERIREEM,

It is forbidden to directly pierce the cell with nails or other sharp objects.

BRI FRECH SRR,

® Prevent the cell from mechanical shock, collision and pressure impact. Otherwise, the cell may be

short-circuited internally, resulting in high temperature and fire.

o RhkirEit, EEHESHMER. MERELDE, SNEMAMETEER, LSRR,

® [t 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.

o FL7ERFHEMERZNNSER, FUSRTFBERLFRIPERE, HRREBR.

® 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.

¢ FERNEEMRSMEEZEFFEL, FEBRARSMRETAENNUE, LUBRERMS BRI
Ko

® [t is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection
may cause overheatduring cell use.

o ERREEREEREMEEBEHITESER. AERNBRREERAAEREREERIEPLES
AR,

® 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
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contained in the cell.

55

e MNRBMWFER, BRRBIKENRIR L, MIUZBPARAIKERAZRMEE, MRBHL EHE, B
RRHNIRES. O, S8FAGFREML, MIuZEBAERKDRE, B EXER, BWENAKERTE
hE. BIEERAREBYERRBEEEE B SYIR.

® 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.

e MRBHAHREK. KR T, THHEHR. E aEIREPHREARE, UEEUNEER
TEBPEEHER.

® ]t is prohibited to disassemble the product without the written consent of EVE.

e RZEVEPERR, BIMBIFE™ @

Confidentiality agreement fREE MY

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

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

be held responsible according to relevant laws.

EPENEFRABREERE, REEVEFH, FRAEZAERABRENEMANE, BN, HEREX

ZAHERET.

5.6

5.6.1

Risk Waming XSS

Waming Declaration E7R7ER

~ Warning B&
The cell hﬁs ﬁbtenﬁal hazards. Please take proper pré;:'auﬁons 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 resultin nmltiple'diysastersv .
BBEFERENER, ERENSTFNSIRINES BB HEHE!
HFEF IERA T BB 3 & ik (e i
Hitar B A R AR BT YAIRHEE R BNNALRT.
8T EREE R REER SR

-29.




EVE -EVE Power CO., LTD Confidential Proprietary-

Model
BS

e Specification No. PRRLLEIS0K.D06.01 Version c
M HERS ] ' RS

562 Types of Dangerous fEfudsRY

Customer must be aware of the following potentialhazards in the use and operation of cells:
EFNERERMERMREIEPEFEUTRENRZR:

a) There is a risk from electric shocks orelectric arcs during operation.

a) FERFBEHEBIMHBERINL,

b) There is a risk from the electrolyte or other chemicals.

b) FERIERRREMBUFREZHIR,

Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

RFALERERIMER, ERBIN. BIFNAKE, BEESENBRESERMFES,

5.7 Disclaimer SRR

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 reserwves the right to investigate the legal liability of the product demand party.

NS T % R (ol (5 & A A iR Brh M B #H{T R, EVE RBRE” RRERIERERB
SRR AR EE —YAXHRE. BaiRTh, ¥ EVENFESHAEZMEA, EVEREER ™ mBRE
R AR BRAENF,

6 Others Hfth

6.1 Rights and Obligations of EVE  EVE BIARFIF X 55

EVE shall inspect according to the inspection standards in the protocol signed with the customer, and the
products provided shall meet the requirements of various parameters in the protocol;

EVE RS E A EITHMY PR BAREH#TTIOR, REFRNGFESHNPERSHRER;

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

EVE B EFRHENA WA, BE TR m;

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

accordance with the standards promised by EVE;

EVEB XS REFRIBHMENIRS, RSHER EVE R AERIRERS;

EVE shall provide timely technical support and service in case of any problem or failure during the use and

maintenance of systemproducts by customer.

EEFW RS RN ERREFSEPRTFRNHKER, BEVE#1TRNERAZRHRERS,
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6.2 Rights and Obligations of Customer FF BIAFIFI N 55

® Customer nust 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.

e EFNMEIRIR EVE Rt RBE#ITER, M™EHAIT EVE Frigft BBoR R Ry b RsE .
RRRBIMABMLRIERE,

® Customer has the obligation to ensure the safety of products by EVE and shall take corresponding fire
prevention, waterproof and other measures.

e EPENSRIEEVEFMNRE, RREAEREIBAN. BikEFHER,

@ 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.

¢ EPFAXSEN EVENFRMEAT. AEFANERERET RERNENHE, RETFE-RRER
EXNNSE, FRAERBNEMBAREAHRRNENGEN, EVE AR EFRRERIERE.

® 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.

* EFEXSHEEEFREBEREN, EENERTERN EVEARRY, THXEFER.

® 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
productitself).

o EFEFMEERED, AERRSTFTUIEE. EFRMBBHBFGEZIMERAR™ mSERSEE (3F
FRESRERRE) FFENRERER, ERESEVELX, NMHEFARIEENNEE,

® Any matter not mentioned in this specification must be negotiated and determined by both parties.

o FRAIAMEBRRERNED, TEWSHEHE,

6.3 Language Conflict Clause B S HREMR

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

¢ AMBBLUPRIETR, WRRXHGEFERREN, LIRSKhRE i,

7 Contact Information BERAFR

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

province.
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Appendix: Cell Drawing of LF280K [f#§: LF280K HithE4
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Fig. 9 Diagram of cell size and appearance
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