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Term Definition RIBFE N

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.

= @ FEBRN TR RIEWIZERABRAT (UTEHR EVE) £ LF280K FI7ER7 fidia
R,

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

E P ES5EVEEECnEESRPNES.

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

MRRE: BN EEFERE,

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: HENBMREPONEESRENENEMRENEE, REFRREN WELEAEER EVEN
ERHRBE,

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

Wit fERMBFREF TR BEE 7 X AR,

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.

I E:FREBINRSHEMASAS R NENBHMEER ENLE, AFS P RT. GIM0, SEBHEEEN 896 Wh,
ZEEBERA BTN Y 448 W BY, MIZEERSRINEBINEER 0.5P; LB MBEERIM )9 716.8 Wh, FEHEEIREET)
29 358.4W B, MFEEBEKIERTHE T 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 is expressed by SOC. For example, if the capacity at 280 Ah is
100% SOC, then the capacity at 0 Ah is 0% SOC.

HERE: EXHHENERT, URENEREURS/)E AR BHNEHAERE SIMRE E0E, 4
SR SOC&RT. Bli: EEAEN 280An BPREMH 100% SOC, HEERE N 0ALE, SOCH 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.

BERE: BHSFAESTHEEMNIE, S5/ SOHRT. Fli0: BHEE280Ah 7 100% SOH, BER
)9 224Ah BF, 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.

B B EBRAENEBARERR—RA—MER. B EENNESRENEBERBNR BTRENA
&, EREETERREEE B MIAEERENE R, BB a] BB o M B AEeE—ER M.

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

a7 BB E 3.8 KRN TEE,

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

Miafid . FFBPE 3.9 FANRAREBET,

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

FRREBE: RERNEAARNBRITNSHEMMNBE, 485 B OCV R

AC resistance: Apply 1kHz sine wave current between the positive and negative poles of the cell, and the intemal

resistance obtained is AC resistance, which is abbreviated as ACR. The test method is described in 3.6 of this

specification.
WA REMERTGEAN 1kHz BIEZGKER, MAFMEEIRREE, 58 ACR &%, WA EMNEAN
BHE 3.6 FFTk,

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.

BRI TERHTBENBEECSHENNBRENZEL, 58 DCR ®in, WA ZMEMBHBE 3.6
FFERo

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 EEFRBSSHBRANAS, MRS EEhES ERRERTMNEMS pack BTIE" M.

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.

Bxxh R LUBHIES IS Rk B, oA R U AR, RNIE. ARETIRS @Y
o

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

E 48 71: 2AARKN, RMAIARERNNRLDA,

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 B 77: EERSER, ARFEERBESEAFESERBEEK, MWAORKE~ENERT,

Units of measurement: Refer tofollowing table

MEafi: WTFR

Table 1 Units of measurement

=1 MBEW

No. Units Abbreviation Type of units

Fs Lt} HE AR
1 Wit R4S \4 Voltage BBFE AU
2 Ampere R A Current EBJ AL
3 Ampere-Hour R15-/\6 Ah Capacity B2 8111
4 Watt-Hour FUH-/)\BY Wh Energy REESR{I
5 Ohm RRif Q Resistance FBPH# i
6 Milliohm Z2Fii mQ Resistance EBFH& 11
7 Degree Celsius EEKE °C Temperature &2 211
8 Millimeter 2K mm Length 1< &
9 Second s Time BY/E 811
10 Hertz ##2% Hz Frequency SRS
11 Newton 417 N Force 181l
12 Kilogram-Force 5877 kgf Force JJ1E{i
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1 Fundamental Information ERER

1.1 Scope of Application i&F5EE

This document describes the specification of the LF280K lithium-ion cell manufactured by EVE Power Co., Ltd.
B @mAEEERTF EVE £/ LF280K 28 F 8 ith,

1.2 Product Type F=msHY

Prismatic lithium-ion cell with aluminum shell F {87 F b

1.3 Product Model =& %R
LF280K

2 Cell Specifications and Parameters EEHRIIgSEX

2.1 Basic Specifications and Parameters EZAiIIESE

Table 2 Basic specifications and parameters

&2 ELIBSH

Items Specifications Remarks
me g &
Nominal Capacity
— g 2 A 9 O e
AR 80 Ah 0.5P / 0.5P, 25°C +2°C, 2.5 V~3.65 V
Freshcell
Nominal Energy 3 3
RS 896 Wh et
R HE B
Nominal Woltage 0.5p dlscharge,32{;55CVi 2°C, 25V~
» 32V g
e 0.5PBXER, 25°C £ 2°C, 2.5V~ 3.65V
Charging Cut-off Vbltage
365V /
FERFIEE Unw
Discharging Cut-off Voltage 25V (T >0°C) /
REBBLEBE (Unin) 20V (T <0°C)
Standard Charging Power ———
. W °C +2°C, 0.
I TE R e
Max Continuous Charging Power — 25°9C +2°C. 1P
RARSIRE ’
Standard Discharging Power 05D
Y Rk e w |
Max. Continuous Discharging Power 896 W 25°C £2°C, 1P
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Initial Internal Resistance AC, 1 kHz, Delivery SOC,
iEPeE 5w Freshcell e, % soc
Direct Current Resistance (DCR) 25°C, 50% SOC, 1C, 10s,
B 1.3 i Freshcell $iE¢est:
Weight p
=8 5490 g+300 g
Heightl With Terminal
Height2 Without Terminal
BE2 (1) 2046405 mm FasikiE
Dimensions
(With Length ;
insulation film) EE (L) 1737305
R$ :
Thickness (300 kegf + 20 kgf compression force,
(SR i 717+0.8 mm Delivery SOC)
BE (T) (300 kgf + 20 kef E48H, H % SOC)
Center distance between
the poles 123.040.3 mm /
REROE D)
Charging Temperature
Operation FEEREE 0~60°C /
Temperature
TIEEE Discharging Temperature ;
SRR -30~60°C
T Storage 1year 1 5 0~35°C Delivery SOC status
emperature HIEE SOC RS
FHERE 1 month 1 T8 -20~45°C o
Swelling Force <40000 N 70% SOH
4, 98] <50000 N 60% SOH
2.2 Electrical Performance Parameters FB4EES R
Table 3 Electrical performance parameters
RIBUESH
Items Specifications Testing Methods
Ei= Mg Wi 75 %
Rate Charge and Ttems | Dischargingenergy | Energy efficiency
Discharge Performance | Rate HEBRES BEE M 311
fEsR s L Al 0.5P B’ E\"/E1 > 93.5%
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1P E2'>95%*E;" E'/Es > 87%
Items | Discharging energy | Energy efficiency
High/Low Temperature | Tepy, HEERES teBM=E
Charge/Discharge
Performance 45°C E+*> 98%%Ey* Es*/Es > 93% 3.12
=/ER TR e _
5°C Es*> 80%*Eo” Es"/Es > 76%
Discharging energy | Discharging energy
The Capacity Retention T ltems retention Iecovery
and Recovery N | EBREE | meRBREE
=1 . 3.13
ARRSSRE 25°C & 28 days Es™> 95%* Eo” E"> 97%*Eo*
(100%S0C)
45°C & 7 days Es">95%* Ey* BEy*> 97%*Eo*
Ttems Discharging energy recovery
Storage Temp. HEBREEBIRE R
friEiEae 25°C & 28days > 98%* By’ 3.14
(50%S0C)
45°C & 28days >97%*Eo"
25°C Cycle
Cycle Life 25°CIETR 8000 cycles,70% SOH
{[EI$§ﬁgﬁ 45°C Cycle 3.15
45°CIEER 3000 cycles,70% SOH
2.3 Safety Performance Parameters TE2MRESHK
Table 4 Safety performance parameters
x4 RL2MESH
Items Specifications Test Methods
= Mg Wit 75 %
Over-charge No fire, No explosion 3171
TFE TN, TRIF o
Over-discharge No fire, No explosion 5173
e RN, FI@F o
External Short-circuit No fire, No explosion p—
pli FRK. TigkE o
Crush Test No fire, No explosion 3174
BtE FEL. FEE o
Drop Test No fire, No explosion T
ERR FERA, FIBIE o
Low Pressure No leakage, No fire, No explosion 2178
BSE FTRB. FEK. TRIF o
Heating No fire, No explosion ST
g FRA. TEIE c
Thermal Runaway No fire, No explosion 3.17.8
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24 Cell Drawing EEtEL

See Appendix TMIR,

2.5 Appearance 9N

The cell shallnot have any defects that may affect their commercial values, including obvious scratches, cracks, rust

stains, discoloration, or electrolyte leakage.

MMM ARG, BE. 5. TEN BRI RS i B EE 28R,
3 Test Conditions and Methods iXI&R &R T E

3.1 Environmental Conditions FIE& &

Unless otherwise specified, the test should be carried out in an environ mental 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 EAESN, HBFTEREJ 25°C+2°C, HBIRE 10%~90%, ASFEF 86 kPa~ 106 kPa BIFF 1 it 1T,
ZHEBAREINER, RI5 25°C+2°C,

32 Measuring Instruments JWEIRH

The accuracy of measuring device should meet the following requirements:

HERENFETYIER:

A. Voltage measuring device BBFENEHE: + 0.05 % FS;

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

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

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

E. Weight measuring device EEMEIEE: + 0.1 g

Note: During the testing process, voltage, current, ambient te mperature, 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 WEgiEdh, HR/EREE. B MERENSEHEE, St EEREARNA BERENAT (3
fum) ik,

33 TestClamp Preparation and Installation X3 EE&MRLE

33.1 Ordinary Steel Clamp Bk A

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



EVEA -EVE Power CO., LTD Confidential Proprietary-

Model LERAR Specification No. L LR I0E0] Version o
B RS PERILIZE0K- s

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:

SERBTRANKAR (BE: 10mm) BEE, RRBEFS SRMAT, FIRZERA 6D M8 FREE,
KRENEARBELEME, KRATRNTEFR:

Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 RATREHE 2 BiRREBEER

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.

REBFERE (MR PET, BE 0.1 mm) MIESME (HE: PC, BE 0.3 mm) BB (15%-40%SOC)
REIE, ETRARE, €A 6 M8 RitEENEARIEL WD FENE TRENH 300 kef + 20kef, BRA
FARMEFFARBHUNEE (£, #. F), EEERTLSV)NTFEF 03 mme

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BtERREE B4 BwRATEE

332 Swelling Force Clamp f#Bf/738

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.

WEBEEERE (ME: PET, EE 0.1 mm) MK (ME: PC, EE 0.3 mm) KM (15%-~40% SOC)
EEFE, BETEKAOZATE, AHEKOEAMEEE, EERETEEESEM 300 kef + 20 kgf, £FIR
5, REBTFHRMVEHFRIRBHUNEE (£ P T), EEERTEFNTETF 03 mme

™,

Fig. 5 Diagram of cell with swelling force clamp
B 5 sBiHEREKOXAREE
34 Dimensions R~

Test instrument: Automatic wrapping machine;

HiwieE: BIEEN;

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..

R EREHERNNSENKE. SENSE, N300 kefx 20 kef BIES.

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.

HEERE SOC MGG, MECRNMEMEErEMm, tEEEEHENEMNER,

35 Weight E&

Test instrument: electronic scale;
HgE . BFE,;
Test method: measure the weight of the cell by electronic scale.

HEHZE: EREFTNEEBNES,
3.6 Internal Resistance AIFE

a. ACR: testthecell at delivery SOC with 1kHz sine wave current at room temperature.




g “V’.E’ : -EVE Power CO., LTD Confidential Proprietary-

Model — Specification No. PERTLESSOR. D601 Version i
RS MEBES ] - hZs

a. 3XAAME (ACR): EEEBRHT, HHE SOCHMRA | kHz EHK BA#ITUR.

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

b. E7AME (DCR): HLL 0.5C EBRIERTBE 365 V/a, RIEERBEREHENN 0.05C Hit,

8 30 min, #A/FLL0.5C 1ERBEE 60 min (HE SOC 9 50%), #ME 1 h, DREBEARBBE vi, A 1CIE

TR 10 s, ICRMEBERHALE V2, HE DCR, DCR= (Vi - V2) x 1000 / 280 (mQ)o

3.7 Pretreatment FRAME

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

EFMHFFIEE], Bt BB ITHMRER, URHRRNN KNMELTRENRENRS. RS BINT:
a. Charge the cell according to the standard charging mode;

a. EMRRINERBEN7E;

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

b. BMRRIT AN EBERE;

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

c. ES a-b FEBiE 5K;

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.

MREBHESWRABMBABLEUARS TR EN 3%, WIAABEMBTRT LR, MLETUHIE,

3.8 Charge Calibration #JI8{LFEEE

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

Discharge at a constant powerof448 W to 2.5 V, and rest for 30 min;
Charge at a constant powerof448 W to 3.65 V, and rest for 30 min.
EGURE 25°CL2°CIR ST, BWES h;

SEEthLL 448 WIBTEKERZE 25 V, #E 30 min;
TR 448 W BTHEFERE 3.65 V, HHE 30 min,

3.9 Discharge Calibration #JRHBIER
Atthe ambient temperature of 25°C+2°C, rest for 5h;

Charge at a constant powerof448 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.
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EREDREE 25°C+2°CIR T, /B 5 h;
WEGtLL 448 W IBIHERFERE 3.65 V, HIE 30 min;
FERLL 448 W EINZKEBEE 25 V, $S 30 min.

3.10 Capacity and Energy Calibration #1M&{L7MEEEER

Capacity calibration is to discharge the cell according to (3.9) at the ambient temperature of 25+2°C. Charge the cell
ata 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 Ep, the average of the last

three discharging energy as Ey* and the average of the last three discharging capacity as Cop".

BENEREFRERE 2502°C, WEMIRE (3.9) #TMRKLKE. Ll 448 W 1BHEEBE 3 .65 v, =
30min; LA 448 W BI)EKBE 2.5 v, HE 30mn, EE 5K, BREIRTEEETHEN B, /53 RKSE

RRETHENR , B3IXRETETYEN O,

3.11  Rate Discharge Performance SR 4:EE

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 Ej;
Dischargeto 2.5 V ata constant power of448 W and rest for 30 min, note as E;*:
Charge the cell to 3.65 V ata constant power of 896 W and rest for 30 min, note as Ep;
Charge the cell to 3.65 V ata constant powerof 448 W and rest for 30 min;

Discharge to 2.5 V ata constant powerof 896 W and rest for 30 min, noteas B";
Discharge the cell to 2.5 V at a constant power of 448 W and rest for 30 min;

Charge the cell to 3.65 V ata constant power of 896 W and rest for 30 min, note as E;
Discharge to 2.5 V ata constant powerof 896 W and rest for 30 min, noteas B";
Discharge to 2.5 V ata constant powerof448 W and rest for 30 min;

[P discharge energy retention rate = B;*/ E; *

0.5P energy efficiency = E;*/ Ep;

1P energy efficiency = Ez*/ Ba.

EINRRE 25°C2°CIUR MR, XEMIRE (39) MHa1LHEE,

L448 W BIHEFEEE 365 V, #8830 min, 3K Ei;

Bl448 W IBTHRKEE 25 v, B 30 min, iR E";

LA 896 W 1BIhEFREBE 365 V, #E 30 min, i34 Eo;

LA 448 W 1BTHEFEBE 3.65 V, #E 30 min;

LA896 W BZHEMEE 25 V, B 30 mn, BN E';

LA 448 W BZHERERE 25 V, #§E 30 min;
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LL896 W IBTHZEFEEEE 3.65 V, #E 30 min, B} Es;
LU 896 W BIHEMEBZE 2.5 vV, #HE 30 mn, BHE";
LA 448 W BTHRKEBE 2.5 V, #E 30 min;

1P B REERIFE= E'/E"*100%,

0.5P REE X =E= E,"/ E*100%;

1P BEEME= B"/ E:*100% ;0

3.12 High/Low Temperature Discharge Performance =/{f:BHEREEE

3.12.1  45°C Charge-discharge Performance 45°CF R4 HE

Discharge the cell according to (3.9) atthe ambient temperature of 25°C +2°C;

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

Charge t03.65 V at a constant powerof 448 W and thenrest for 30 min, note the energy as Es;
Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as E;";
Discharge energy retention rate = E¢*/ Eo”", energy efficiency = E4/Es.

EFIRIBE 25°CL2°CIRMT, WERMIRER (39) MIALHE;

E 45°CL2°CHR A THE S b;

LA 448 W BTJEZEE 3.65 V, & 30 min, 2K E;

LA 448 W BTHEMEBE 2.5 V, #E 30 min, 125 E*;

IR REERIFH= Ei*/ B0’ *100%, HERIH= Ei"/Es*100%o

3.122 5°C Charge-discharge Performance 5°CFSiEB &AL

Discharge the cell according to (3.9) atthe ambient temperature of 25°C +2°C;

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

Charge t03.65 V at a constant powerof448 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*/Eo", energy efficiency = Es"/Es.

TEFREIRE 25°C2°CRHT, WRMBIRER (39) MiAkieE;

TE 5°CE2°CHR A THE 5 h;

A 448 W {ETHEEFTRE 3.65 V, HE 30 min, 254 Es;

LA 448 W IBIHEMEE 2.5 V, 8 30 min, BN E";

TREBREBRIFE= B/ " *100%, BEEIF= BEs'/Es*100%.
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3.13  Capacity Retention and Capacity Recovery HHB{RIFS5ME

3.13.1 25°C Capacity Retention and Capacity Recovery 25 °Cla BRI 51 S

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 powerof 448 W and rest for 30 min, note the energy as Es*;
Charge t0 3.65 V at a constant power of 448 W and rest for 30 min, note as Eg;

Dischargeto 2.5 V ata constant powerof 448 W and rest for 30 min, note the energy as E;";
Discharge energy retention rate = Es*/ Ey"; Discharge energy recovery rate = E;*/ Ep*.
EFIRIRE 25°C2°CIR M, WEHIRIR (3.8) MiAkIE;

BMTE 25°CL2°CHRMH T iEFE 28 K

LA 448 W BT E 2.5 V, H#E 30 min, BN Es*;

LA 448 W 1BIHERFEERE 3.65 V, #E 30 min, 2K Es;

B 448 W ISZHERMEBE 25 V, #8830 min, 125 B*;

IREEEEERIFE= B/ B *100%; HEERERMEE= B’/ E**100%.

3.13.2  45°C Capacity Retention and Capacity Recovery 45 °CTH BB {RIF 5 E

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

Store the cell for 7 days at 45°C +2°C and restfor 5 h at 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 t0 3.65 V at a constant powerof448 W and rest for 30 min, note the encrgy as Ey;
Dischargeto 2.5 V ata constant power of 448 W and rest for 30 min, note the energy as Ey”;
Discharge energy retention rate = Es"/Eo*; Discharge energy recovery rate = By*/ Bp*.
TEIMEIRE 25°CH2°CHIRM T, WHRIMIRER (38) MiAkTHE;

FEITE 45°C2°CRIETHER 7R, 1E25°C2°CRHFTHMES h;

L 448 W {ETHEKEZE 2.5 V, B 30 min, iBHE’;

LA 448 W {STHEEFEEE 365 V, B 30 min, TR E;

LA 448 WIBTHEMEE 25V, #€E 30 mn, 1B E";

TREBRE BRI = Bs'/ Bo"*100%; BUEBAEEMER= B’/ Eo**100%.

3.14 Storage TEfEltsE

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 x2°C andrestfor 5 h at25°C £2°C;

Discharge to 2.5 V ata constant powerof448 W andrest for 30 min;

Charge to 3.65 V at a constant powerof448 W and rest for 30 min, note the energy as Es;
Discharge to 2.5 V ata constant powerof448 W and rest for 30 min, note the energy as Ejo";
Charge energy recovery rate = Bg/ By, discharge energy recovery rate = Eio"/ Eo".
TEMIRIRE 25°CL2°CRYRM T, WEBMIRER (3.8) #MALFEE;

L 448 W 1BINEMEE 60 min, #E 30 min;

BEMITE 25°CE2°CRIFTEF 28 XK, 7E25°C+2°CHRATHES h;

LA 448 W IEIHFBEBE 2.5 V, #E 30 min;

B 448 W BIHZEFERE 3.65 V, & 30 min, E7 Es;

B 448 W IBIHEMEBZE 2.5 V, B 30 min, 125 Eio’;

FEFREERIME R= Bs/ B0*100%, NEBEEBMEE= Ei0"/ " *100%.

3.142 45°C Storage 45°CTE{i%

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

Discharge for 60 min at a constant powerof 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;

Discharge to 2.5 V ata constant powerof 448 W and rest for 30 min;

Charge t0 3.65 V at a constant powerof448 W and rest for 30 min;

Discharge to 2.5 V ata constant powerof448 W and rest for 30 min, note the energy as Eio™;

Discharge energy recovery rate = Eio*/ Eo”.

TERERE 25°CH2°CRVRMAT, WERMIZER (38) ¥ALTEHE;

LA 448 W {ETHEEMER 60 min, #&E 30 min;

EEHTE 45°C2°CHR A T #7728 K, 1E 25°C2°CHRM THE 5h;

LA 448 W IETHEEKERZE 2.5 V, H#E 30 min;

LA448 W EIHEFTEE 3.65 V, $AE 30 min;

A 448 W IBTHEMEBE 2.5 V, $E 30 min, 24 Eio’;

TR REE R E H= 10"/ Bo**100%o

3.15 Cycle life &S

3151 25°C Cycle 25°C{BIF

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

MIRATIEER 331 #ITHRAESENRE,
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Pre-cycle initial capacity test:test the cell energy according to (3.10).

BFBIRAEN: EBMIRE 3.10 5 ERTEEN .

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

EFNEL: FIRRE 25+2°C;

a. Discharge thecell in accordance with (3.9);

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

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

d. Repeat steps b~c 6000 times.

a. MEBMHRER (3.9) YA,

b. L1448 W IBIHEEFEEE 3.65 V, H#E 30 min;

c. Bladg W BTHERKBE 2.5V, #E 30 min;

d. EE b~c {E3F 6000 B,

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

Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant power of 0.5P,
rest for 30 min; Charge the cell to 3.65 V at a constant power of 0.5P, rest for 30 min; Discharge to 2.5 V at a constant
power of 0.5P, record the discharge capacity Ci1". rest for 30 min; The capacity retention rate = Cp,* / 280Ah x 100%.

£ 25°C = 2°CHF S RE TRIFEEEMN: ML 48 W BIEFEE65 V, HE 30 min; LL448 W IEDH
EMEBE 2.5V, AE 30min; M 448 W BIHRFEE3.65 V, #E 30 min; LL448 W BIIEKRBE 2.5V, iBR
FEMAEN Cu', B 30 min; MERSERFE =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.

E3th7E 80% SOH.. 70% SOH, RIZMRBMAER, BIEFTMEBINE 100 ~ 80% SOH, 448 W; 80~ 70% SOH,
3584 W; 70~ 60% SOH, 3136 W;

3152 45°C Cycle 45°CTEIF

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

MLEIFRER 3.3.1 #HITRABENRE,

Pre-cycle initial capacity test:test the cell capacity according to (3.10).
BEIFAAAEME: YWEMIRE 3.10 WA E#TTRESNIE.

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

TR FIFRE 45°C22°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 power of448 W and rest for 30 minutes;

=13
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d. Repeat steps b~c 2500 times.

. STERIRER (3.9) AMMATLARE;

b. LA 448 W {BTHEEFEEE 3.65 V, HE 30 min;
c. L4488 WIBThEMEBE 2.5 V, HE 30 min;
d. EE b~c fBIF 2500 %o

Capacity test after cycle at ambient temperature of25°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; Dischargeto 2.5 V at a constant
power of 0.5P, record the discharge capacity Ci2" and rest for 30 min; The capacity retention rate = Ci2" / 280Ah x 100%.

£ 25°C + °CRUIFRRE TRIFEAE MK X 48 W ETIEFEBEE3.65 V, H#E 30 min; LL448 W 1B
EWEE25V, BE 30 min; LL448 W IBTHERFEE 3.65 V, #E 30 min; L 48 W BIIEREE 2.5V, g
REHUBEN C', HE 30 min; BEFERFE= 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.

EBI7E 80% SOH. 70% SOH, TIRIBEMWAE, EIEFTMEIIZE: 100-80% SOH, 448 W; 80~70% SOH,
3584 W; 70~60% SOH, 313.6 W;

3.16 Swelling Force Test &Rt 77;Misk

Prepare and install the clamp according to 3.3.2. before the test.
MAEIERR 332 #TRABEMRE,
Cycle according to (3.15.1) andrecord cell swelling force and discharge capacity retention rate during test process.

BIR (3.151) #HTERF, EREBRBBLEPNEBREARMHMNYR B BHREFE,
3.17 Safety Performance &21EgE
3.17.1 Over-charge Test iI FEE2iHLE
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)

TEFRREE 25°C2°CHISM T, XTEMIREE (38) ¥IIAKTEE, RABRR (33.1) MAZRENLRE,
4280 A BV RFERE 5.475 VHFTEREIAZR 1 h, FLEFEEB, ME 1 ho (5% GB/T 36276-2018 (B
fiaE A TR T e st))

3.172 Over-discharge Test 3THERIRIE

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

e
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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)

EIRRRE 25°C2°CKMT, dRMRR (38) MAkxR, REKREB (33.1) NAZREMNRRKA,
14280 A BYBRIAERILE 90 min SLEBEIAE 0 V BHELLARE, WME 1ho (8% GB/T 36276-2018 (ERFIfi%BEM
HEFEY)

3.173 External Short-circuit Test SMEEIRLE

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)

ERRRE 25°C2°CIRMT, MWERMLIRER (38) MAKTEE, RABKR (33.1) NAEREUARA.
BEME, 0IRESMEBIEEE 10 min, SMEBLRBREBMEEN /T 5 mQ. W 1ho (8% GB/T 36276-2018 (B2 7fif
REFRERFEM))

3.174 CrushTest HEIRLE

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

EIMREIRE 25°CL2°CROSM T, STEIRER (3.8) ALRR, REBMTHE#TIRE:

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) mnys;

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) BHEFSM: EETEWRIRS AMEE;

b) FFEMRA: F12 75 mmBFERE, FERGHKE (L) ATRFERBREENRT;

c) PFEEE: 5+1 mm's;

d) HHERE: BEAE 0 vREMEAT 30%HHTESEE (13000£780) NEHFIEHTE; HRIF 10 min

e) ME L ho (BF GB/T 36276-2018 FB/IfKREMRIEE Fith)

-14-
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Fig. 6 Diagram of the Extrusion Device
Be HIERETEE

3175 Drop Test BXERIE

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)
EFRIREE 25°C2°CHIRM T, X ERMIRIE (38) MMak7E, BEMELREIATM IS mBELEH
BREEKRME L. ME 1 ho (5% GB/IT 36276-2018 (BB 1IfEEEFAEEE FE83th))

3.176  Low Pressure Test {§S[EIXIS

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°C+2°C, and rest for 6 h. Then observe for 1 hour. (Refer to GB/T 36276-2018 Lithium ion battery for electrical
energy storage)

EFRE 25°C2°CRIRMT, WM (38) WiatkzE, ABKR (33.1) HAERENARR,
BN ESERED , BFHRBREERSER 11.6kPa,RE 5 25:2°C, BE 6hoME 1h. (3% GB/T 36276-2018

(B fERE AR FEBith))

3.17.7 Heating Test (130°C) AR (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)

EFBURRE 25°C2°CRIRMT, MWRMRER (38) Miakzxs, AERR (33.1) NFERENHER,
REMBNBER, REMBRR 5°C/min fUERRAFRFAE 130:2°C, HERIFIEE 30 min BELENR. WE 1
ho (5% GBIT 36276-2018 (EEHfiEEEFAEEF M)

- 15-
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3.17.8 Thermal Runaway Test SRS

(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).

(1) BFRRE 25°C+2°CHIRGT, WEBMIREIR (3.8) MAkRSE, REKRE (33.1) WAHRREMRK
=0

(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.

2 ERTFERFEERMARE, A EARENBEZHE, EBRNELEE, MAREENIHEZERI600~1200
Wo SEREMBASMAEENER, MARESHBME RS, IRAEEORTIE AR T B S ERE
AR, REREENS, SURERECEREREETTERESN—N, BREENAESENTNGEITE). &
EHESRFEREANTL s, EREER 2, RESRBRBNERN/NTF! mm,

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

(3) WEHEMKA ICEMALRITE 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.

@ BEIIARE, AUESARWEMER FEHITIFEMRA, HREAKERE BHEERD 300°CH
, BIERRER, RHEMAEE,

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

a) The test object generates a pressure drop;

b) The temperature of the monitoring pointreaches the protection temperature of the cell;

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

() MATEPRINALR 1 bR, MBRERK, BIFHKR, WiRKREL,

a) AR~ EEBEFE,

b) MlRURE AT BN ERIFRE,
) MENRBVRAIRE dT7dr >1°Clso
When a)&c) or b)&c) occurs, it is determined that the cell is thermally out of control. (Refer to GB/T 36276-2018

Lithium ion battery for electrical energy storage)

YHa) &c) BED) &c) KEN, HURERERKE, (8 GB/T 362762018 HBAfEEEREE FEH)



FVE

-EVE Power CO., LTD Confidential Proprietary-

Version

Model
s

Specification No.
LF280K MiEHES

PBRI-LF280K-D06-01 B2

cell

Cylindrical cell-I

0

Cylindrical cell-II

O

- Heating unit

/ Heating unit(resistance wire)

Temperature monitor

Fig. 7 Schematic diagram of thermal runaway experiment

7 REEHBNATRE

4 Cell Application Instructions Eith{EFEiREA

4.1 Welding parameters recommendation (23ES¥IRIY

Table 7 Welding Parameters Table

R IRESHR

Items Specifications Remarks
= g -
Laser Welding Depth 20 /
. <2
HAREAR ==
Max Pressure on Poles Max force in éor;gltudpal direction, no
Welding mﬁﬁﬂ%%k&'ﬁ 700 N etormation.
3 oz, = 21131 4
Busbar
BEIRE Max Torque on Poles Max torsion, non-loosen.
a 6N
3 AR RAHE " IREEZRATMS, THE
Max Temperature on The maximum temperature thatthe pole
Poles 130°C bears before the plastic pad deforms.
RERRRARE REAREANRE, BREFRETH

4.2 Charge and Discharge Parameters FEEB 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.

LUT #4870 LF280K BB S EMAE IR, M BMS i€ty S%E, SRERERINA ARNERA XM &4,

421 Charging Mode FEEBIET,

Table 8 Charging mode parameters table

=8 mEEASHR
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Parameters Specifications Conditions
S A M
Standard charging power
- 0.5p 25°C£2°C
FETSETHE
Maximum continuous
charging power 1P 25°C+2°C
BRK 78 FE AT RFRTh 3
Standard charging voltage Single cell<3.65V
INETSEREE BREBh<3.65v
Standard charging mode Charge to 3.65V with a constant powerof 448W
TR LA 448W EISERFHE 365V
Standard charging
temperature 25°C£2°C
WETTER
) No matter what charging mode the cell is in, once the
Absolute charging .
cell temperature exceeds the absolute charging
temperature (cell S
0°C ~ 60°C temperature range, stop charging.
e F ST MR, SHEE—DEs
- iL S y; 7 R I miz—2jel
HNFRE (BHRE) ' i e
MREREER, BMELETEE,
No matter what charging mode the cell is in, once the
1l volt ds the absolute charging voltage, sto
Absolute charging voltage Max38 V seil Wolngriencocls Hiea SO WIEChABINE i
charging.
B FREEE RA38V

it FataaRl, BilBE—BRds
WIEEBREE, BELERE,

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) 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.

x NRGREESEABNERRSHBAREE KEWERESD, REWE ((FX) KASIRIBLBY SOH
(BERR) RHTAE. BMS NBEEGZINEE, AXLNFEIIE (MANRENRRE) MAN, H#
EL BN RL SR RIFThEE,

422 Other Charging Modes Ef175EE#ER

4221

Continuous charging modes 542 7EER

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

R HEFEBERN (R P-Rate)
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Cell temperature /°C
B S RS oC 0 5 10 15 20 25 45 50 55 60

Max charging power | (g,-100%

003 | 0.12 . . . 0 0.8 05 | 025 0
BAFHBINE (P) SOC 03 0.5 0.8 1

4222 Staged constant powercharging modes 53 ERIETNEE 75EE

Table 10 Staged constantpower charging modes (unit: P-Rate)

+= 10 DIERIENEFE (B P-Rate)

Cell temperature /°C
P — 0 5 10 15 20 25 | 45 50 55 | 60
AS sz J
700
Max charging O%S(;/CO o 0 02 04 0.6 1.0 1.0 10 0.75 0.5 0
power
Bazsem®E @) | %0% 1 o | 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.

HF ARRLERRPNEAREARAREEKBNERSG, REWE (FX) YAERIELHH SOH

(FEFRE) FHTHEZ, BMS MREEHXINE, HWERNZSENE FAKFEBIERH) M, #
EL B EAR RS R RIPTIEE,

423 Discharging Mode BEEEI

Table 11 Discharging mode parameter table
R 11 HEBEASHEER

Parameters Product specifications Conditions
e = E Al F
Standard discharging power
- 0.5P 25°C£2°C
IR IR
Maximum continuous
discharging power 1P 25°C+2°C
B AT AR
Standard discharge mode Discharge to 2.5V with a constant power of 448W
R RE LA 448w BZHIBEBE 2.5V
Discharge cut-off voltage Temperature T>0°C
. 25V
ﬁﬁ%@iﬂ:@ﬁ ﬂfg T>0°C
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Temperature T< 0°C
2oV BE T< 0°C
Standard discharging
temperature 25°C+2°C
IWERERE
. i No matter what discharging mode the cell is in, once
Absolute discharging the cell temperature exceeds the absolute discharge
temperature (cell o cco temperature range, stop discharging.
temperature) -35°C~65°C N s Sk
) - Tttt FRMHBER, BtEE—BBH4e
BIWBRE (BHEE) .
NRERREER, BMELLRE,
No matter what kind of discharging mode the cell is in,
Absolute discharging once the cell voltageis less than the absolute discharge
voltage Min 18 V voltage, stop discharging.
G &8V TR FAMMEBER, BtRE—BNTF4E
FEREBE, BMELLERER,

424 Other Discharging Modes E it Ea#8 5t

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

] 12 FFEMEEMEE (B P-Rate)

Cell temperature /°C

S -30 -20 -10 -5 0 5 45 50 55 60
B8 thiE EE/°C
Max discharging %1
power e 0 02 04 0.5 0.5 1.0 1.0 0.5 0.5 0

SAmeEm= p) | SOC

43  Safety Limits R2[RH!

43.1 Application Conditions R7FH5f4

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

BP N EHERMEET U TS RtEXNN AR 4!

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 product

quality assuranceif no complete monitoring data of the battery system during its service life is provided.
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a) EFNEERNEENGE RS, mRiE. EESRIPE BT, ARUBHEENE, GEREN
RIE R EAE , AMRRENER =~ RRERENS NSE, T SSBNEMARSK ERBRA N $iE

89, EVEFRAEFRRERIERE

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) EMEIG TN TS EEEBMFK, BLRE, EhafREEREXITENTOK. BLER,
BTBK. BLAFERS IO EMNRT (NEM. £5%. %), EVE FARERERITIET.
c) It is forbidden to mix different types of cells in the same battery system (or wehicle), otherwise, EVE will

not be responsible for the gquality assurance,.

o) RIEARBSEMER—RBBALTER, TN, EVERFERERIERT,

432 ‘bltage Limits EBFEPRE

Table 13 Safety limit voltage parameters

R 13 REMHBESH
Items Categories Parameters Protective Actions
M %3 8% RiPENE
Charging When the cell voltage reaches 3.65 ]
Ends 365V stop charging.
FEL&IE HEBMEEIAT] 3.65 VYA LT,
Third BMS alarms
=& 3TV BMS RAIRE
Charging
Voltage Second Reduce cell charging current or power
wEEE | & PV MR T B B
Cut off the current, force the cell to stop
working and lock the BMS until the
First technician solves the problem.
i 380 V YIUTERR, SRRIERMEL T FHul
EEMEERS, HERRA RRRA
"o
Discharging | Discharging When the cell voltage reaches 2.5 V
;ﬂng_ Ends IV >0 20 VEFD (0°C) or 2.0 V (<0°C), stop charging.
= s 3
MR Lk YEMEEARI2.5 V (>0°C) HE 2.0
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V (<0°C) BY£R1EFER,

Third 20V (> 0°C); 1.9 V (<0°C) BMS atars
=4 BMS RA4HRE
Second 19V (> 0°C); 1.8 V(<0°C) Reduce cell discharging current or power

4R PR ER A R R B T

Cut off the current, force the cell to stop
working and lock the BMS until the

Fll':t 185V (> OOC): 175 V (SOOC) technician solves the pI'OblelTL
—% YIRRER, SRRIERMELETE HEt
EBEMNEERS, EERRAR
Short Short circuit is not allowed When a short circuit occurs, the cell will
BMS e
_ circuit RRIFIER be disconnected by the overcurrent
protection
BMS {24 protection protection device.
KRR RIF REITEEY, BImaSk R
Notes &3

a) If the cell charging wltage exceeds the cut-off voltage, corresponding protective actions need to be taken.
EVE shall not be responsible for any cell quality issues causedby exceeding the protection voltage.

a) EAhFE AR IR, RKEEMNRPRERDUEN, Y8 HERPBER RN SEhREAHE,
EVERERIBEMRE.

b) If the cell discharging wltage 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

ower-discharge.

b) S ABEERALILRER, FRMEHE, BIEEhH ASERE, BEtdRESRNa RS
i), EVE &8 MRl EE.

433 Temperature Limits @RI

Table 14 Safety limit temperature parameters
= 14 R2RERESH

Items Parameters Remarks

mE S &
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Recommended Operating
Temperature Range

HFIRFREER

Recommended cell using temperature range

10°C~45°C EEERSEMNREEE

Maximum operating temperature

R RIFRE

If the cell temperature exceeds the maximum operating
60°C temperature, the cell power needs to be reduced to 0.

MREBHUEAREBISRRIERE, HEFERAN O

Minimum operating temperature

RIERIERE

If the cell temperature exceeds the minimum operating
-30°C temperature, the cell power needs to be reduced to 0.

MREHERRERTSERIERE, hEFERER 0,

Maximum safe temperature
I=Ry=—f v

BRaT2R

If the battery temperature exceeds the maximum safe
temperature, it will cause ireversible and permanent damage
to the battery, and the usershould not use it higher than the

65°C maximum safe temperature.

MRBUERAREEIRERERE, FRERBRRT
BRAAMRSE, BREANTEESTRERSEE,

Minimum safe temperature

RERLERE

If the battery temperature exceeds the minimum safe
temperature, it will causeirreversible and permanent damage
to the battery, and the usershould not lower the minimum

-35°C safe temperature when using it.

MRBUEAEEBERERLRE, FREMBMAH
BHKA LSS, BRERRTFRETFRERSRE.

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) BMRIEEMET (0°CHT) ZBREATHRERLEE TikE, T EVE REEEFABMRESE

RIER .

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

for any liability regarding cell quality issues causedby the heat dissipation design.
b) EMENERIT SR mENYEEE, EEitaBRigitnaS B BRhRERE, EVE FRE TR

o
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44  Parameters Recommendation for Module Design #84R1& 58BN

44.1 Cell Directions EEti75M

Fig. 8 Diagram of LF280K cell direction
8 LF280K Egith 75 MR = A

442 Cell Compression Force HB3BFE4EH

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:

BhERAMAR, AT REMEFNHTIEE, WEhEN— I EEEEARNESESN, EENEA, B
AT EERIR G, EERR. BHERAMRFRENT:

-Compression area FE48EFR: 173.7 mm x 204.6 mm (L x H2)

-Compression speed [E483REE: 0.02 mmy/s

-Compression disaeion E4875 19 Y direction Y /56

-Cell SOC E8itl SOC: 15 %~40 %

Table 15 Cell compression force limit parameters

& 15 BMESRARFISH

Items Compression Force
mE EB7
Recommended compression force
3000 N ~ 7000 N
WBEESES
Instantaneous maximum compression force
<10000 N

BB R AELE S

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
FASHEAE /R EERET 10000 N, BNETEERMSSIRE,
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443 Cell Swelling Force &M

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:

EEREET, EkF EER¥SEERESHEMMAK, MWNAORRE=ENERD; BHNENKIRES
A SRR MG, it BOLA EOL (60% SOH) MK TFAfimR:
Table 16 Cell swelling force parameters
= 16 BB NISH

BOL <3000 N
Swelling Force
70% SOH <40000 N
i)
60% SOH <50000 N

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

FEPERTHEAR, W7553% 8 it K F R0,

444 Recommended Temperature Collection Points 7 RERE S

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

surface.

NEMREHAITREREN, BIEBERESREERERZE.
4.5 Thermodynamic Parameters #/1FSHK

Test method: XA %
Reference standards: GB/T 10295-2008. ASTM E1269-2011
SEZ4RE: GB/T 10295-2008. ASTM E1269-2011

Table 17 Cell thermal conductivity parameters

R17 HESARBSE

Thermal Conductivity W/(m:K)
Mean thermal conductivity SRR W/(mK)
SRAHYE X/Z direction 75 (A Y direction 771
11~13 W/(mK) 2~3 W/(mK)
Mean heat capacity Heat Capacity A WikegK)
REYE 0.9~1.1 K/(kg-K)
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5 Precautions ;&I
5.1 Product End-life Management /a5 p X EE

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 intemnal 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.

HEARRE AR, FPNELA MNWERASZLNACREMERIRRABBNRANEE, AR
BENNEAZMIEAZREZF N EVE HEITIEMMA R, X460 PpR B XA B ith& 1 /il
B 150%HB &/ NFITHERE 60%, MELERB, BREMER, ¥R EVE g% HE iR
A BAEAEN~ RR ER IERER BT S IRNRABES—YHEXEE,

52 Long-term Storage KHATEAE

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 & required, adjust the cell SOC to 30%~40%. The recommended storage conditions are: 0°C ~ 25°C,
relative humidity < 60%.

BHTREE, RRRER, UeHE R EMERTHABBRA. SREF 1%, BI§ SOCIAE X 30% ~ 40%
SOC, HEFMFERMEN: 0°C ~25°C, EXRES 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.

RMRAIEN, FHEA (S0C, BERSE) MRFRIFE 15% ~ 0%, KBEPEE (E2BMULE) HARIEEE
HEEER, MEF 3T ARTRFERRBER; BNKIIKEHENETELFE, # REHEEHERNRE
B &,

53 Transportation and Handling Requirements =458z 2 HE K

® 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 otherliquid substances without any protection, or suffer mechanical damage;

* TEERIEPAAVNZNR. 28, BEBNYKEERE, AEXERSBEPRILES; FRFAF
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®  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.

* MmN, MRAARERTATANSRBTLETE, BREK, TENH. HE, BRSEMIR
FHEMABNRIMGE, mRESBRESERYRRE—IE.

54 Operation Precautions $#&{Ei%EH

®  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.

* PRREEMENKP, REFREN, MEETHERTENFES,

® 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.

o RrEihEzE, TN, AESIERMIRAMAREMNLE. ERMRENERD, BENAERLT
ZEIRRMZ LRI RERPERDFMESE 43 %,

® It’s necessary to set a reasonable charging time limit, otherwise, the cell may overheat, resulting in thermal
runaway or fire. BMS management failure of this kind shall be considered during module design.

*  [USYERA TR TRIEIRG, TR AN KEM TSNS ANR, #M5 I EHREEAR,
FERAIRITRE R BMS BEREAHIE R,

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

® EUhIFERLIEFENR, JBRKRMREN BB ERTLNE N, BRRREREHERREEE
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, so as to avoid over-discharge.

* RILSHE. FHEBERERERET, APLEKE, BHMERTE, FRESSE 28 VL,

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

¢ RUIASETEARBESRM, BWTERSIEEMTARINELY. SR

®  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.

* HAEAEENERERT, BWRERHERE 65°C, MRBHMBER 65°C, HMEBEAAKTXAS
i, BLEEMIETT,
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®  Please usea specialcharger for lithium-ion batteries when charging.
¢ HRENEEAEEFHEBTARESR.

® During use, please connect the positive and the negative of the cell strictly according to the labels and

mstructions, and reverse charging is forbidden.

o EERIEDR, MRRBIFTHREESREMEAR, BIEREZHE,

® 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.

* RIEASEERERBRMEARER, SNEETNERITESHASHEREAR.

® Itis forbidden to transport orstore the cell with metal, such as hairpins, necklaces, etc.

o RIRBHEERE, Wkk MEF-ETRICE.
® It is forbidden to knock, throw, step on or bend the cell.

o FLEEEME. HREMTHEE,

® Itis forbidden to directly weld the cell.

o FIEEEIREES,

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

R BT FRE TR BRSE M,
® 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 RAORPEN, EERSVWNERD. BEREDE, TUBRBANTEER, =EEaNAR,
® 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.
¢ RUEARSEIEEZANSER, SURHFELREFPEER, FRIRLRE,
®  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.
* FPNERhRSMEEEERGTEL, HiEBRARSMRBESENNUE, LUBRERTS | EE
MR
® It is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection
may cause overheat during cell use.
* RPEEREIENE A BRI TR ER. FERNBRER SR kERB AR R E
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.

* NREHFER, BRRBIKRHERNRERL, MIMARNKEERRMKE, MRBBEEME, B
RBHNIRES, O, BFAKFREN, MU BAEFKDR, H#DLEERT, BNENAGTERTE

8. RIEEAANNYEREMEEESEEMFAEYR.

®  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.

o IMRBBEHFRE. A TG BREHER. LE aB8dBHHAEARE, ZEEEBMEEN

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

* RZEVEDEHRR, RIS IFRE"R.

5.5 Confidentiality agreement fRZZHMY

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.

FEFPNNSFABTEERE, REEVEFY, FTRAE=SEEABRELNEAAS, TN, HKkEEX
EREBRET. ‘

5.6 Risk Wamning MEE &

5.6.1 Waming Declaration R R8

cell!

Warning ¥ 5

| The celimust be operated with proper tools and protective eguipment.

Failure to comply with these warnings may result in multiple disasters.
AMEFEBENER, TRERNS P SZRDIEY M EE!

DA R TR PR AN e,
RN BAHAEE0E PARFSE B2 BHNATHT.
AR LRWSTIRRSR 2R,

The cell has potential hazards. Please take proper precautions when operating and maintaining the

Cell maintenance nmmist be performed by professionals with cell expertise and safety training.
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5.6.2 Typesof Dangerous fEfZHY

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

ZF

MAERMERTRETRRPEEUTEENRR:

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

b) There is a risk from the electrolyte or otherchemicals.

b) FERIEERIEBLFREIHNE,

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

electric arcs, explosion or thermal ranaway.

el

IERERIMNEER, Sl RIFEAKE, BRESENRIERERBIPES,

5.7 Disclaimer o= FH

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.

MRBF™RB/RBMUREAERRERA PP OMRH/TER, EVEFEREFRRERIERERSB
ESIRAREARES —IAXRE. AiRiTh, W EVENFEEERAEZMN, EVERBERFRERE
fERRAERF,

6 Others Efth

6.1 Rights and Obligations of EVE  EVE B9iRFIF] X 53

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#RSEFEITOMLPNEIBRERTRE, RUFSEFESHINFERSHER;

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

EVE A& F UG I, BEAIRN~R;

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;

EVERXSHEFREHENRNRS, RSITER EVEF A BIRERS;

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

maintenance of systemproducts by customer.

EEFN AR REOERREFIEDETNARMEN, EVE#TRENEAZRERIRS,
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6.2 Rights and Obligations of Customer & BIALFIFIN

®  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.

®  EFNBIRIR EVE RAMRARBRTE, MI8HAIT EVE FRR AR AR ZRITRE e pSEIEH .
REPRFA = IR EG A,

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

¢ EFAXSRIEEVEFRNRS, FREUERAIBIN. FikEHEhE.

®  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.
® FEFEXSX EVENTRBHAT, AEFANERERR™RERNENHE, BETREER
EXNNEE, FTRERRNBEMAREBHRANLNEIEN, EVE FRE~SRERIERT.

®  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.

* EFPBENSHEEEFREEREN, MR R TEMNEVEARRNY, TREFER.

® 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).

* EFRESREETED, BERT2TFTUERE, EFMEBRARGZIMERR™ RS BREREE (3F
FmESREHE) AEENDENEY, HRESEVELX, MAEFREENNRE.

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

* GFEAFABRBRRERNEN, RERSHERE.
6.3 Language Conflict Clause &S HPREF

® 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.

* FARBUPEIEDM, MPEXOEFERREN, URARA .

7 Contact Information BRI

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

province.
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Model
BS

LF280K

Specification No.

MABHRS

PBRI-LF280K-D06-01

Version

hiZs

Tel: 86-0724-6079688

Website. httyn//www.evepowercom

BAui: MAERNITEFARAESHEK BINKABEAE 68 S, MIZEMNHERATE

BXZAHIE: 86-0724-6079688

PdE: http//www.evepowercom
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Appendix: Cell Drawing of LF280K [i§: LF280K H3itE4E
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Fig. 9 Diagram of cell size and appearance
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