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Term Definition RIBEEN

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.

= @ FHEBRN TR BIEPIZEHHIERAR (KUTEA EVE) £ LF280K B 7EEY5 235
RIEE T,

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

E P ESEVEREFREESEPNELA.

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

HRRE. B EERRRE,

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.

R E: REABERED ONEESRBNENEMREVEE, BEFBBNMNELREES EVEMN
BEFHEBE,

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

mEgesth: EEMATRE A BBEE 7 X RER,

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.

Th O FERIIESHEMAAS R NENBRNEERENILE, BFE P RR. fli, X8 HEEE) 896 Wh,
FEERSE BT 448 W BY, MIFEERSMEBLIE )y 0.5P; L MWEEBTRIM /9 716.8 Wh, FEEHKEL]
)9 3584w BY, MIFEEBEBEBIHEN 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 & expressed by SOC. For example, if the capacity at 280 Ah is
100% SOC, then the capacity at 0 Ahis 0% SOC.

HERE: EEHINBERT, URBNEHEURS M ARt ENEHESERS SIFNEENE, &
S SOC KiK. Hltl: BB EN 280Ah BPIRE N 100% SOC, HEREN0AL 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.

BRRE: BHXFAESTHASMNE, BE5H SOHRT. FIN: EHMAE 280Ah J9 100% SOH, BER
79 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.

&8 B RURNENRRRERR—RA—1ER. BFeEENNEERENEBER BN BdENA
g, EREIEPENREEERBNERERBNE R, HET UH—EBoRBHGE—ERR.

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

MasoE: AMBHE 3.8 FKATRFTBIRT,

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

TR EHE 3.9 RANRAHREEN,

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

FEREME: SAEBRNEALHMBRNNEHNENNEE, 45 B OoCV Rix.

AC resistance: Apply lkHz 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.
MR ABMEAREN 1kHz BNIEKIRBR, MRFERMNEE, 858 ACR &R, WHAZENOEM
K& 3.6 KATIR,

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.

B : TG TBUNBETHSHEENERTMZIL, £5 8 DCR RN, W5 ZWNFAEHE 3.6
R,

Module: The intermediate product between single cell and pack, which is formed by lithium-ion cells in series and
paralle] after installing cell monitors and management devices.

B 4 EEFENESHRARNES, NREGRBKESEEEERH MBS pack AFE o

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.

BohER: UARIES MMV RBR R, MoPERSRUBE—AEHMN, SRNE. AXBTIRS EH
Mo

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

E 4 71: BEARE, BHARZEENNREBH.

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 h: EERIER, ARAFEERESEEHESHEMEK, MORIE=ENERT.

Units of measurement: Refer tofollowing table

MEHf: TR

Table 1 Units of measurement

&1 MEHA

No. Units Abbreviation Type of units
F=s g4I HE R
1 Volt A% Voltage FBIE (U
2 Ampere &IF A Current BB REAN]
3 Ampere-Hour R3E-/BY Ah Capacity BE &I
4 Watt-Hour 45/ \BY Wh Energy BEE (I
5 Ohm BX4B Q Resistance FEH (i
6 Milliohm ZRR4E mQ Resistance FBRH (i
7 Degree Celsius 1B EKCE °C Temperature ;=B 84
8 Millimeter ¥ mm Length 1< EE 801
9 Second s Time B8] 88 (i
10 Hertz %% Hz Frequency $ZE {1
11 Newton 44 N Force JJ8{I
12 Kilogram-Force F5¢/3 kgf Force J7EE{i

vii
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1 Fundamental Information EZ{ER

1.1  Scope of Application i& 35T

This document describes the specification of the LF280K lithium-ion cell manufactured by EVE Power Co., 11d.
AP AR BIER T EVE 47 A LF280K 2B F B M,

1.2 Product Type =R

Prismatic lithium-ion cell with aluminum shell FAEFRIES FEB

1.3 Product Model F=5n& R

LF280K

2 Cell Specifications and Parameters Htiig &8k

2.1 Basic Specifications and Parameters B IS

Table 2 Basic specifications and parameters

#®2 BEAESH

Items Specifications Remarks
= gL &
Nominal Capacity
FHAS 280 Ah 0.5P / 0.5P, 25°C = 2°C, 2.5 V~3.65 V
Fresh cell
Nominal Energy e =2 (]
T 896 Wh
Nominal Voltage 0.5p discharge,?,ZéS;’CVﬂ: 2°C, 2.5V ~
- 32V :
TR 0.5PREE, 25°C +2°C, 2.5 V~3.65V
Charging Cut-off Woltage
365V /
FERFIEE (Unaw)
Discharging Cut-off Voltage 2.5V (T >0°C) /
TERBILEEBE (Unin) 20V (T <0°C)
Standard Charging Power s 25°C 4 2°C. 0.5
- w +2°C, 0.5P
IR TR ThE s ‘
Max Continuous Charging Power 896 W 25°C 4+ 2°C. 1P
O, :t 0,
BRAFFSEFTBRIE ’
Standard Discharging Power
G CES v 0P
Max. Continuous Discharging Power 896 W 25°C £2°C, 1P
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BRARHEMEBEI)E
Initial Internal Resistance AC, 1 kHz, Delivery SOC,
< .
e =025 m Freshcell BTE£E, Hi#SOC
Direct Current Resistance (DCR) 25°C, 50% SOC, 1C, 10 s,
< .
BEREE <15 mQ Freshcell ¥ eEith
Weight
=8 5490 g+300 g /
Heightl With Terminal
- 207.240.
B (HD) 07205 mom LG
Height2 Without Terminal
=rr o (H2) 204.6+0.5 mm Fasipi
Dimensions
(With Length /
insulation film) BE (L) 173.740.5 mm
R :
. (300 kgf + 20 kgf compression force,
( Thickness .
BER) B (1) 71.740.8 mm Delivery SOE)
= T (300 kef + 20 kef FE4577, 1% SOC)
Center distance between
the poles 123.0+03 mm /
RO D)
Charging Temperature .
Operation R 0~60°C /

Temperature
T{EERE Discharging Temperature .

BrER iR -30~60°C /

T Storage 1 year 1 5 0~35°C Delivery SOC status
emperature B SOC A
FHERE 1 month 1 1A -20~45°C =

Swelling Force <40000 N 70% SOH
BB <50000 N 60% SOH
2.2 Electrical Performance Parameters FBI4BES¥K
Table 3 Electrical performance parameters
&3 BERESH
Ttems Specifications Testing Methods
=] LIS Wit 75 %
Rate Charge and Items | Discharging energy | Energy efficiency
Discharge Performance | Rate WEBEEE REE =R 3.11
e TR L AE 0.5P B’ Ei"/E1 > 93.5%
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1P Ex*>95%*E;" Es*/Es > 87%
Items | Dischargingenergy | Energy efficiency
High/Low Temperature Temp. RERsEE BEBME
Charge/Discharge
Performance 45°C E4*> 98%*Eo’ Ed*/Ba> 93% 3.12
SRR AR
5°C Es*> 80%*Ey" Es"/Es > 76%
Discharging energy | Discharging energy
The Capacity Retention Te Ttems retention recovery
and Recovery - BEERIFR HEBREERE X
=1 3.13
FRRSS0E 25°C & 28 days Es™> 95%* Eo" B> 97%*Eo"
(100%S0C)
45°C & 7 days Es"> 95%* By" B> 97%*Ey”
Ttems Discharging energy recovery
Storage Temp. WEBREEME R
FrialERE 25°C & 28days > 98%*Ey* 3.14
(50%S0C)
45°C & 28days > 97%*Eo"
) 25°C Cycle
?ycle Llf 25°CHETR 8000 cycles,70% SOH
ﬂEPFﬁF'F 45°C Cycle 3.15
45°CIETR 3000 cycles,70% SOH
2.3 Safety Performance Parameters R2MEESE
Table 4 Safety performance parameters
R4 RRMESH
Ttems Specifications Test Methods
e Mg MiRT5 %
Over-charge No fire, No explosion 3171
T 75 FRK. TEBIF o
Over-discharge No fire, No explosion X
N 3.17.
T FRK. TEBIE
External Short-circuit No fire, No explosion
= 3.17.3
i RN, FIBIE
Crush Test No fire, No explosion 3174
BrE AN, FIBIE o
Drop Test No fire, No explosion
. 3.175
ERE FEXN. RBIE
Low Pressure No leakage, No fire, No explosion 3
3 17.6
BSE FRR. K. TIRIE
Heating No fire, No explosion
AR AR, TR 177
Thermal Runaway No fire, No explosion 3.17.8

-3-
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Akt K. FBRIE

24 Cell Drawing EBBEILR

See Appendix IR,

2.5 Appearance SN

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

stains, discoloration, or electrolyte leakage.

BV ERRRMG. ME. B, TR BERRTRX AR 68t BN ES 2 mhRE.
3 Test Conditions and Methods I8 R&RFE

3.1 Environmental Conditions IFIE &

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.

PBRAEMES, HENTERE J 25°C+2°C, HRHRE 10%~90%, KSEFH 86 kPa~106 kPa BYFF 11T
FHEPBFHREINER, &8 25°C£2°C,

3.2 Measuring Instruments JEIZH

The accuracy of measuring device should meet the following requirements:

HERBENTES THIER:

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

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

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

D. Dimension measuring device R~ TE3EE . + 0.01 mm;

E. Weight measuring device EEMEXEE: +0.1 go

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).

i MAGER, HFERBE. B8R FERENSEMRE, BHEERERENGEERENAT (3
mmE) ko

33 TestClamp Preparation and Installation MWiHK B EEHRE

33.1 Ordinary Steel Clamp EiBENRE

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:

BEBHFERAMKR (EE: 10mm) BE, KIRFEBS FBMAET, RIRZERA 6 T M8 E2ERE,
KRBT EREELSE, XETEOTERR:

Fig. 1 Diagram of the clamp Fig. 2 Diagram of the clamp covered with insulation film
1 RATREE 2 BREaREEE

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.

KRBRER (MA: PET, BE 0.1 mm) MITRESS (FE: PC, EE 0.3 mm) B985t (15%-40%SOC)
BEMFE, BETRADE, £/ 61> M8 B2EENFARIEBMZREMABIRESN 300 kef + 20kef, BRA
FTRHRMETHBBHENEE (L. f. F), EEEREENNTFETF 03 mmo

Fig. 3 Diagram of cell filming Fig. 4 Diagram of cell with clamp
3 BHEETEE 4 BHHEXAREE

332 Swelling Force Clamp fERt/ 1% R

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.

KaBEERE (MR: PET, EE 0.1 mm) MIAKEIS (#MBE: PC, EE 0.3 mm) 898t (15%~40% SOC)
HEFE, ETEKAOXESE, ATEKOKATERE, EEREREBEESES 300 kef +£ 20 kgf, EFIR
&, BRATHRVEHFRIRBMNEE (£, . F), EEERFEHNTFETF 03 mmo

Fig. 5 Diagram of cell with swelling force clamp
5 BitHEKHRATREE
34 Dimensions R~F

Testinstrument: Automatic wrapping machine;

RIS BEIEEN;

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

W% EREHERNNEENKE. REMNSE, MM 300 kef 20 kef BEH.

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.

HMEERE SOC EINSBFTEM, MEERANEEMSBMEN, MEEEEHENEMNEE.,

3.5 Weight E&

Test instrument: electronic scale;

RnigE: BFT;

Test method: measure the weight of the cell by electronic scale.
W% ERBEFRNERBNES,

3.6 Internal Resistance [KFH

a. ACR: testthecell at delivery SOC with 1kHz sine wave current at room temperature.
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a. XMAME (ACR): EEBFRMHT, HHE SOCHMKA 1 kHz IEXKKBI#TMI.
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 Vi at the end of the period. Discharge the cell with a

constant current of 1C for 10 seconds and record the voltage V2 at the end of the pulse, and calculate the DCR., DCR=
(V1 - V2) x 1000 /280.0 (m2).

37

b. EMRAME (DCR): Bkl 0.5C NHEFIERTBE 365 VG, BRIEETBEFREBERN 0.05C ik,
#E 30 min, FAFBLL0.5C 1BMER 60 min (FEE SOC 7 50%), HHE 1 h, iCRHABEREEEBE Vi, B1CIE
TR 10 s, IERMEBEREBE V2, HE DCR, DCR= (Vi - V2) x 1000 / 280 (mQ)o

Pretreatment FRALEE

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

EXNTRAFFIER], BHR B ITRAERR, UBRAEN REEELTERENRENRS. HSBNOT:
a. Charge the cell according to the standard charging mode;

a. BMRRINERBENTE,;

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

b. EEHIRIRAT AR R S UER 5

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

c. EEa-b FBIS5K;

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.

38

39

MREBHEEHRNRERETUARSFIINAEN 3%, WIAABMERT LR, FRAEE LIS,
Charge Calibration #J#8{L7EE

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

Discharge at a constant powerof448 W t0 2.5 V, and rest for 30 min;
Charge at a constant powerof448 W to 3.65 V, and rest for 30 min.
EFGURE 25°CL2°CIRMH T, HES h;

SERLA 448 W IBTHERILEBE 2.5 v, $E 30 min;

SERLL 448 W IBTHERFEEE 365 V, H#E 30 mino

Discharge Calibration #J3&{LMER

At the ambient temperature of 25°C+2°C, restfor 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.

-7
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EIFIRIRE 25°C2°CIRHT, B S h;
SYERGhIL 448 W BTHERZEEZ 3.65 V, 8 30 min;
XTER L 448 W BINRKEE 25 V, $E 30 min.

3.10 Capacity and Energy Calibration #138{LFEEREE

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 t0 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 Eo* and the average of the last three dis charging capacity as Cp".

BEMEREIFFRE 25:2°C, WRMER (3.9) BTMGKRE, 1 448 W ENEZBE 365V, HE
30min; LA 448 W EZIRBEBE 2.5 V, FE 30mn, BE 5K, i2RE 3IRFBERTINEN B, 53RKSE
REETIEN R , B3 RKEIETHER O
3.11 Rate Discharge Performance SRRk

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 powerof 448 W and rest for 30 min, note as Ej;
Dischargeto 2.5 V ata constant powerof 448 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 Ey;
Charge the cell to 3.65 V ata constant powerof 448 W and rest for 30 min:
Dischargeto 2.5 V ata constant power of 896 W and rest for 30 min, note as B
Discharge the cell t0 2.5 V at a constant powerof448 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 Es;
Discharge to 2.5 V ata constant powerof 896 W and rest for 30 min, note as B,
Dischargeto 2.5 V ata constant powerof448 W and rest for 30 min;

IP discharge energy retention rate = B»*/ E;*

0.5P energy efficiency =E;*/ Ey;

1P energy efficiency = E3"/ Es.

ERRE 25°Cx2°CORM T, HHMIRER (3.9) ¥IIALHEE,

LA 448 W IBTHEFEEBE 3.65 V, #E 30 min, 2R E;

Bl448 W IBTHEBEBE 2.5 V, B 30 min, 2R E*;

LA 896 W IBTHEFEEEE 365 V, #E 30 min, 25 E;

LA 448 W {BTHRFEEBE 3.65 V, #HE 30 min;

LA 896 W IBZHEMEBE 2.5 V, #E 30 min, I2H B*;

PA44g W BLIRKEBE 25 v, #E 30 min;
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Ll 896 W BIHEZBE 3.65 V, #E 30 min, B39 Bs;
Bl 896 W BIHERKEBE 2.5 V, RE 30 min, iBHE";
B 448 W IBIHERMEBZE 2.5 V, HE 30 min;

1P B RERRIFE= B’/EI"*100%;

0.5P BEEMFE= E,"/ E*100%;

1P BEE X E= B:*/ B3*100% 30

3.12 High/Low Temperature Discharge Performance =/{fRBEBIMHEE

3.12.1  45°C Charge-discharge Performance 45°CTE B4 BE

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 t0 3.65 V at a constant powerof 448 W and then rest for 30 min, note the energy as Ey;
Discharge to 2.5 V ata constant powerof 448 W and rest for 30 min, note the energy as Es”;
Discharge energy retention rate = E¢*/ Bo*, energy efficiency = E4*/Ea.

EIRIRIBE 25°C2°CRVRIF T, MEMIRIR (3.9) WMIALKE;

TE 45°CL2°CHRF THE S 1;

LA 448 W IBIHERFEEE 3.65 V, #E 30 min, B85 Es;

L 448 W IBIHZRIREBE 2.5 V, B 30 min, BHE";

TRERRE B RIFE= E/*/E'*100%, REEMFE= B/ E*100%,

3.122 5°C Charge-discharge Performance S°CTEIXEEI$4E

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 powerof448 W and rest for 30 min, note the energy as Es*;
Discharge energy retention rate = Es*/ Ey*, energy efficiency = Es"/Es.

TEIRIRE 25°C2°CRUSK T, XEMIZER (39) #IMALMES;

£ 5°C2°CHRHFTHES h;

LA 448 W HETHEFEEE 365 V, H#E 30 min, 259 Es;

LA 448 W ETHERKEBZE 2.5 V, #E 30 min, iTHE";

MR RERIRIFE= B5"/ B0’ *100%, BEEXF= Es'/Es*100%o
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3.13 Capacity Retention and Capacity Recovery HEBRIFS5ME

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

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 = E¢*/ Eo*; Discharge energy recovery rate = E7*/ Ep*.
TR 25°C2°CYRMGT, XEBMIRIE (3.8) ¥IMALTEHE,;

BMTE 25°C2°CHR B TiEE 28 K

LA 448 W {ETHEMEZE 25 V, #E 30 min, iBHE';

LA 448 W IBTHEFEEE 3.65 V, #§E 30 min, 129 Es;

LA 448 WIBTHEMEEE 2.5 V, B 30 min, iBH E*;

BEEBERIRFFE= Bs'/ Bo'*100%; HEBEEBMEE= E'/ B *100%.

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

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 powerof 448 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 E7;
Dischargeto 2.5 V ata constant powerof 448 W and rest for 30 min, note the energy as Eo™;
Discharge energy retention rate = Eg*/ Ey*; Discharge energy recovery rate = By*/ By,
TEIRBERE 25°C2°CRIRM T, XERMIRR (38) #MiAak7HE;

FMTE 45°CH2°CHRMA THER TR, £ 25°C2°CRETHES h;

LA 448 W IBIHEKEE 2.5 V, HE 30 min, BN E*;

L 448 W IBIHZEFEEE 365 V, B 30 min, BN Er;

I 448 W IBIHEMEEE 2.5 V, H#E 30 min, iBH B*;

MEBBEERIFH= B/ Bo"*100% ; TMFBREEBME K= B/ Bo"*100%o

3.14 Storage TEfi&lEaE

3.14.1 25°C Storage 25°CT#1i

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 andrestfor 5 h at25°C #2°C;

Dischargeto 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 Eio”;
Charge energy recovery rate = Es/ By, discharge energy recovery rate = Eio"/ Eo*.
ERIRRE 25°Cx2°CIRHT, WEBMIRR (3.8) #BLTE;

LA 448 W {EZHERIKER 60 min, #E 30 min;

BT 25°C2°CRIGTERF 28 K, E25°CL2°CREFTHES h;

I 448 W HETHERREBE 2.5 V, #E 30 min;

B 448 W BTHERFTEE 3.65 V, & 30 min, B9 Es;

A 448 W ABTHERMEBE 25 V, #E 30 min, 12K Ewo’;

FREAEBME = B/ Eo*100%, HEBEEEMER= Eio"/ K" *100%.

3.142 45°C Storage 45°CTEfi&

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 to 3.65 V at a constant power 0f 448 W and rest for 30 min;

Discharge to 2.5 V ata constant powerof448 W and rest for 30 min, note the energy as E1o™;
Discharge energy recovery rate = Ejo"/ Eo".

EIRIRIRE 25°C+2°CRUR T, XEBMIZER (38) #iAk7EeE;

LA 448 W BTHEHE 60 min, HE 30 min;

EITE 45°Ce2°CHR M TEEF 28 X, 1E 25°C2°CR G THE 5h;

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

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

LA 448 W IBTHERKEBE 2.5 V, #HE 30 min, 25 Eio*;

TR ERBEE M E F= Eio"/ Eo**100%o

3.15 Cycle life &R Hd
3.15.1 25°C Cycle 25°C{EIF
Before the test, prepare and install the clamp according to 3.3.1.

MWILHIRER 3.3.1 HITRREENRE,

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

BRI R BN JEBMIZER 3.10 A #ITREE N i,

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

BRI IRERRE 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;

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. WEHIRER (3.9) #IMALIRE;

b. LL448 W BIHERZEEZE 3.65 V, 8 30 min;

c. bl448 WIBIHEKEE 25 V, #E 30 min;

d. EE b~c 1B 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 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 = C;* / 280Ah x 100%.

£ 25°C + °CHUIMRBE TRIAEER2MIA: 48 W IBIIEFEBE3.65 V, B 30 min; L 448 W 1ELH
ERBE 2.5V, #AE30min; Ll 48 W IBIIEFTEE3.65V, HE 30 mn; Ll 448 W EEMBEE 2.5V, TR
HMAEN Cy", HE 30 mn;, HEBEBRIFE = 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.

F8 7 80% SOH.. 70% SOH, FRIREBMAE, EIEFEMEBIE : 100 ~ 80% SOH, 448 W; 80~ 70% SOH,
3584 W; 70~ 60% SOH, 313.6 W;

3152 45°C Cycle 45°CBIR

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

MLETIZR 33,1 #HITRAESNRE,

Pre-cycle initial capacity test: test the cell capacity according to (3.10).
BEFEIAEEN: EMIRE 3.10 B9 H#TTREEN I,

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

EMI . IR 45°C+2°C;

a. Discharge the cell 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 powerof448 W and rest for 30 minutes;

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

. STERGHIRER (3.9) #DMAILIE;

. L4488 WIBIHERZEHBE 3.65 V, #E 30 min;
. Bl448 WIBTHERMEBE 25 V, #E 30 min;
d. EE b~c fBFF 2500 /%o

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

=2 1=

[g]

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; Dischargeto2.5 V at a constant
power of 0.5P, record the discharge capacity C1»" and rest for 30 min; The capacity retention rate = Ci2* / 280Ah x 100%.

f£25°C = 2CHIRERE TRIAEEEMIL: U 48 WIEIEZBE3.65 V, $E 30 min; LL448 W {BIS
EHBE25V, BHE 30 min; 448 W IBIIERFEE 3.65 V, #E 30 min; L 48 W BIEHREE 25V, 2
REBHWBEN C.", HE 30 min; BHEFERIFE= 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; 3584 W;70~60% SOH, 313.6 W.

FBTE 80% SOH. 70% SOH, FHIZIRABMWARE, BEFRMEINE: 100-80% SOH, 448 W; 80-70% SOH,
3584 W; 70~60% SOH, 313.6 W;

3.16 Swelling Force Test [ Bt/ 77Mit
Prepare and install the clamp according to 3.3.2. before the test.
MREIRER 332 #ITHRREENRE,

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

R (3.15.1) BHTEIF, EREBFTHEIEPHRBSKEHK OB ESTEFRTE,
3.17 Safety Performance 24 8E
3.17.1 Over-charge Test i3 FEEBIHIE
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)

ERGORE 25°CL2°CHISKH T, MWEBIRIR (3.8) MRkTE, ABRKR (33.1) NAZREVNAXR,
L 280 A KIYEBRIBRIEME 5.475 VR FTEEENAE 1 h, FIEFAE. WE 1h. (£F GB/T 36276-2018 (EBH
fiBEFASE B FEE 1))

3.172 Over-discharge Test I BRI

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)

ERGURE 25°CL2°CSAT, XTEMIRR (38) MAL7E, ABKE (33.1) NAZRENLRE,
4280 A RIFRAEFINE 90 min UEBMEIAZ 0 VEEIEMEE, W 1 ho (8% GBIT 36276-2018 (EEFI#EER
HEFEM))

3.17.3 External Short-circuit Test FMEEEIHLS

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 extemally 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)

FEFRERE 25°CL2°CRIRMT, SRMIRER (3.8) AR, RERE (33.1) NAZREMAXE,
BeMIE, RARESMEBIEER 10 min, SMEPARRREBIBER/VT 5 mQo WM 1h, (8% GB/T 36276-2018 (EBHf%
BEREE FEM))

3.174 Crush Test FEIRLE

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:

TEIFHUREE 25°C2°CHORM T, XEMIRMR (38) MAKTE, RRIOTHA#TIAR:

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) 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.

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

a) HFEAE: BEETBEWRIRS AMEE,;

b) HFERF I #1275 om BFERE, FEREHKE (L) ATFHRFEEM2ENRT;

¢) FFEZEE: 5+1 mn's;

d) FFERE: BEER 0 VRERERT 30%HHFENER (13000£780) NEMEIEHE; #4F 10 min,

e) ME 1ho (8% GB/T 362762018 B 1IHKEERR 2B FeBith)

S 14-
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Fig. 6 Diagram of the Extrusion Device

6 FEREREE

3.17.5 Drop Test BX3KIRIE

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)

TEFIRIREE 25°C2°CRUKAM T, SEMIRIR (3.8) PAKTE, BRMBEGREATM IS mBELEHR
BESNCRME L. M1 ho (5% GB/T 362762018 (BB HfEAEFREE F L))

3.17.6 . Low Pressure Test {E=EIRLE

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)

TEIFRIRE 25°CL2°CAO%A T, STRMIRER (38) #MAk7ER, RAEKR (33.1) NAERRENA®A,
BMHMNESERS , BT IRNREE R SER 11.6kPa, iBE 73 25:2°C, B 6h.JIE 1ho (8% GB/T 36276-2018

(EBfiERE AT FHBith))

3.17.7 Heating Test (130°C) HN#IALE (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)

TEIFIRRE 25°C2°CIIRMET, WEHIRIR (38) ¥Rk TE, ABKEK (33.1) PAERRURARE,
BRMBNEER, REMEER 5°C/mn EERZRAE 130:2°C, FRIFUIEE 30 min FEIEMH. W 1
ho (8% GB/T 362762018 (B HfEREFISER FEE5t))

-15-
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3.17.8 Thermal Runaway Test #Sciziie

(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) EIFRERE 25°CL2°CRM T, WEMIRIE (3.8) MKRkzE, RABKRR (33.1) WAZRENAK
=

(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.

Q) FEATERHEFRMARE, HEEXANBZBE, ERALSE, MARBENIHEERH600~1200
Wo SEREBMBEASMARENEER, MAKESBHMERIEM, MARBEORTIENRAT 8BS &R
IAE; REBEENSR, ENREECISEFETTERESHN—N, BREEMAZENNGETE). B
EHERNRERIRE/TL s, BREERR20C, BREFRBRENERE/NTF! mm

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

() MWEMEBEKAICRMMEETE 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.

¢ BEIMARE, HUHSAIRWEME EHTRENA, YRERKENE BN IE EXT300°CH
, BIERR, XEAMPEE,

(5) Stop thetest wheneverfire 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.

) MATEPRINALR 1 b N, MBRERR, BIERR, WiABLEL,

a) WA R=ERBERE;

b) SN RREAE EMNRIRE,

o) MMRBGRFRE 477dr >1°C/so

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)

Ha) &c) WED) &c) REN, HERERKE, (8% GB/T 36276-2018 HBAfERERERTEM)
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Fig. 7 Schematic diagram of thermal runaway experiment

7 REERBIIATRE

4 Cell Application Instructions H8jth{&E 588

4.1 Welding parameters recommendation (EEFES¥EIN
Table 7 Welding Parameters Table
R BESHR
Items Specifications Remarks
= Mg &
Laser Welding Depth 0 ;
e <2.
BIIREER =20 mm
Max Pressure on Poles Max force in longltudmal direction, no
Welding BRASEAES 700 N deformation.
€ S e i1 14
Parpeding WHRSRAEES, FRELH
Busbar
SRl Max Torque on Poles Max torsion, non-loosen.
6 N: -
B RSB " AR RATME, THE
Max Temperature on The maximum temperature thatthe pole
Poles 130°C bears before the plastic pad deforms.
BREARRARE BEAREXRE, BRBRARETH

42 Charge and Discharge Parameters ZEHEES

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.

AT 8RR LF280K B SEMRE IR, #t BMS @I SE , SERREER A HEMIGER A M &4 10k,

42.1

Charging Mode FEEBIET

Table 8 Charging mode parameters table

*R8 TEBABHR
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Parameters Specifications Conditions

% LS EqG

Standard charging power

W BT 0.5P 25°Cx2°C

Maximum continuous
charging power 1P 250C42°C
BRATEAREIHE

Standard charging voltage Single cell<3.65V
NEF R EE B{REB<3.65V

Standard charging mode Charge to 3.65V with a constant power of 448W
EFRER L 448w fBIHE TR E 365V

Standard charging
temperature 25°C£2°C

ETEERE

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

TiesbL FRAMTREN, BHEE—BBds
MFEERETCE, BMELETEE,

Absolute charging
temperature (cell
temperature) 0°C ~ 60°C

HWFBEE (BHEE)

No matter what charging mode the cell is in, once the
cell voltage exceeds the absolute charging voltage, stop
charging.
LB F et B, BtBE—BiEide

SFEERBE, BMSLEFEE,

Absolute charging voltage Max38 V
BB BE RA38V

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 NRREERAMNERReHRARETE KEUERSS, RHEMER (EX) LHAERIEEWH SOH

(BERR) R#1THE. BMS MBREBZIIEE, HILIRNFRENE (MAFFBIhERE) s, #
EULERIHER 2RISR RIFThAE,

422 Other Charging Modes HthFEAER

422.1 Continuous charging modes $F4EFEEHIET,

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

F9 4B (84 P-Rate)
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Cell temperature /°C
H R RE/oC 0 5 10 15 20 25 45 50 55 60

Max charging power | (9,~100%

- 003 | 012 | 03 0.5 0.8 1.0 0.8 05 | 025 0
EAFEHINE (P) SOC

4222 Staged constant powercharging modes 3B EXIETHERZ5ER

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

+® 10 DMERIEINEFE (L. P-Rate)

Cell temperature /°C
e 0 5 w | 15| 20| 25| 4 | 50| 55 | 60
1S/ IS
Max charging 0'7‘;)73% o | 02| 0a | o6 | 10] 10| 10o05]| 05| o
power
BAZKENE (P) 70‘70561(:00% 0 01 | 02 | 04 | o6 | 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.
E ARRLEHSRAENEAREHABRAREE KBHERSSH, THEE (FX) YRERIEELI SOH
(FEFH) FHTHEE, BMS MHFREHZINEE, HXILMRAFERIIE (MAvrstahRme) M, #

QB AR AR R R TR I8,

423 Discharging Mode B EBIET

Table 11 Discharging mode parameter table

=11 BEBEEXSHR

Parameters Product specifications Conditions
S = AL E i
Standard discharging power
- 0.5P 25°C£2°C
FE R IhE
Maximum continuous
discharging power 1P 250C+2°C
BRAMEAHINER
Standard discharge mode Discharge to 2.5V with a constant power of 448W
FEREEAR T LA 448w EZHEREBE 2.5V
Discharge cut-off voltage Temperature T>0°C
R 25V
HEE,&.U: %’:TS 7‘5’% T>0°C
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Temperature T< 0°C
20V |
BE T<0°C
Standard discharging
temperature 25°C+2°C
WA EERE
) ) No matter what discharging mode the cell is in, once
Absolute discharging the cell temperature exceeds the absolute discharge
temperature (cell o s temperature range, stop discharging.
temperature) -35°C~65°C SAET S uhoE
! ) et FAMKEES, BiRE—BEhe
BIMARE (BHRE) -
WRERESERE, BMFLEKE,
No matter what kind of discharging mode the cell is in,
Absolute discharging once the cell voltage is less than the absolute discharge
voltage Min 1.8 V voltage, stop discharging.
R R g8V FILHt T AR, Bt E—B T

XIREREBE, BMEILHE,

424 Other Discharging Modes HEftEB1E

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

|12 FEMEME (BRI P-Rate)

Cell temperature /°C
B SHSE FE oC -30 -20 -10 -5 0 5 45 50 55 60
Max discharging
power 0%~ 100% 0 0.2 04 0.5 0.5 1.0 1.0 0.5 0.5 0
gxmamyE ¢ | 5

43 Safety Limits R2FRH#!

43.1 Application Conditions NP

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

PN YBERMGET U T 5 BtAX R ARG

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 net responsible for product

quality assuranceif no complete monitoring data of the battery system during its service life is provided.
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89, EVEARRERRERIERE

432

a) EFNEERNEENRERS, mBKE. EESRFPS I EY, HRUBOEENE, REREN
AT R EE , ARPEENE = RRERENS 1N5E, AR & TENEMRS ERIARRNS ik

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 net

responsible for the damage (such as corrosion, rust, etc.) of the cell caused by waterproof and dustproof

problems.

b) EBMEIRITTHRRFES EBEMBIFEK. BHLEE, BitalEREREXITEMEN K. LR,
HBTFBK. BERENS R BEMARSE (NEN. £%. ¥§), EVE FREREFRIEHRT,
¢) It is forbidden to mix different types of cells in the same battery system (or wehicle), other wise, EVE will

not be responsible for the quality assurance.

o) RIEAEBSHBER—EBRATEA, TN, EVERFBREFRTIRT,

Voltage Limits E3JER&!

Table 13 Safety limit voltage parameters

R 13 RLRFIBESH
Ttems Categories Parameters Protective Actions
e el S RiFEhE
Charging When the cell voltage reaches 3.65 V,
Ends 365V stop charging.
FELLE HEhEBEXET 3.65 VAT,
Third BMS alarms
=4 LA BMS RUIRE
Charging
Voltage Second 5 v Reduce cell charging current or power
FEEEE o > R Rt T EB RS E ThE
Cut off the current, force the cell to stop
working and lock the BMS until the
First technician solves the problem.
i 380 V IR, SBRIERMELETE H8i
ERMEERRS, EERAAGBRRRA
o
Discharging | Discharging When the cell voltage reaches 2.5 V
ﬁ;bﬁgiéj_ Ends 25V 00y 20 V(=0°0) (0°C) or 2.0 V (<0°C), stop charging.
x My 3 s
WL L EhEEAE 2.5 V (>0°C) HE 2.0
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V (<0°C) BIRIETRER,
Third 20V (> 0°C); 19 V (<0°C) BMS alarms
= BMS RARE
Se_cond 19V (> 0°C); 1.8 V (<0°C) Reduce cell djscharging current or power
—4& R B BN E X
Cut off the current, force the cell to stop
' working and lock the BMS until the
First 185V (> OOC); 175 V (SOOC) technician solves the problem
—% CIRTERSR, MEIERELE T, H
ERMEERSL, HERAAR
Short Short circuit is not allowed When a short circuit occurs, the cell will
BMS -
circuit R AVFREER be disconnected by the overcurrent
protection
BMS 247 protection protection device.
KERRRIP ALESEIREY, BImSMiFE

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 woltage.

a) M7 BB LI BERN, BHRIBANNRIPRIERIUEH, X FRHRPEEST RN E0EERE,

EVE R BI AR F.

b) If the cell discharging woltage 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) MK BB ERAKIEBER, FRYKFE, PHEbEANTERE, EEhSRSRNahne
@), EVEAR&EEFRRIESRET.

433 Temperature Limits 3EPRH!

Table 14 Safety limit temperature parameters
* 14 REMREBESH

Items
mg

Parameters
S8

Remarks

&
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Recommended Operating

Recommended cell using temperature range

Temperature Range 10°C~45°C
4 3E BE Y
Maxi tine t ¢ If the cell temperature exceeds the maximum operating
amumgoze?;; 12?5 ;mpera e 60°C temperature, the cell power needs to be reduced to 0.
PR NRELEREEBISERERE, DEREEN O
Minimum oberating temperature If the cell temperature exceeds the minimum operating
— 1%,@{’5 i rg:mp 30°C temperature, the cell power needs to be reduced to 0.
= = UORBHUEBBERTRERERE, DEFERNO,
If the battery temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent damage
Maximum safe temperature ) to the battery,and the usershould notuse it higher than the
EEnsEE 65°C ] ) maximum _Sffe terfzperature. )
MRBUERREBEIRSRLEBE, BEMBHRA
BEOXAMRS, BRERRNTRETRERLEE,
If the battery temperature exceeds the minimum safe
temperature, it will cause irreversible and permanent damage
Minimum safe temperature to the battery, and the usershould not lower the minimum
-35°C safe temperature when using it.

SEZ2EE

MRBUEAEEEIRMARSEE, BREREBTT
WHXAERT, AREARFRETRERSERE,

Notes &3k

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

specified by this specification, otherwise EVE will not be responsible for any quality assurance liability.
a) BBZEEMET (0°CUT) ZEREMENRERSRE THE, BN EVE A RIBEARMBES

RIER T,

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

for any liability regarding cell quality issues caused by the heat dissipation design.
b) EHEABERIGT SRR AE, HEOBRI I IASHN BIARRNE, EVE FRIE MR

.
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44 Parameters Recommendation for Module Design 1R48i& 1S ¥E1Y

44.1 Cell Directions E75H

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

442 Cell Compression Force EBHBE4E/]

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:

HBTERRARMAR, HT ERNEFHNHTIEE, WebEN— M EEEESANESSN, EEITA, B
MARE R BB RIS, BEERRK. BHERDMRRENT:

-Compression area [E4BEF: 173.7 mm x 204.6 mm (L x H2)

-Compression speed [E483EE . 0.02 mny/s

-Compression direction [E48/5 181 Y direction Y /5[8)

-Cell SOC EBith SOC: 15 %~40 %

Table 15 Cell compression force limit parameters

& 15 BHEREIIRFISE

Items Compression Force
e E48H
Recommended compression force
3000 N ~ 7000 N
WEEEND
Instantaneous maximum compression force
<10000 N

Rt RAESE S

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

B AR HIESE R EEREE 10000 N, BNUFATAERMRFEIRE,
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443 Cell Swelling Force EB MK

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:
GEERLET, ARkA EERBSEEHIESHEMBEK, MYARKE=ENERN; BHNEKHREE
Bt A ERVRRMIEM, =8 BOLA BEOL (60% SOH) BERKAMTFFAR:
Table 16 Cell swelling force parameters
+ 16 HBEKISH

BOL <3000 N
Swelling Force
70% SOH <40000 N
4,98
60% SOH <50000 N

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

EPESTHEAR, W75 SRt KRR,

444 Recommended Temperature Collection Points #FERERE S

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

surface.

NEMEREATREREN, BUEBERERHBERERZIE.
45 Thermodynamic Parameters A NFEH

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

Table 17 Cell thermal conductivity parameters

" 17 BHSARKEHR

Thermal Conductivity W/(m-K)
Mean thermal conductivity SREAB W/(mK)
SFRABE X/Z direction 751 Y direction 5[
11~13 W/(m:K) 2~3 W/(m:K)
Mean heat capacity Heat Capacity & (KJ/(kg-K))
RB9E 0.9~1.1 kI/(kg-K)
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5 Precautions ;EEFEM
5.1 ProductEnd-life Management =& 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 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.

EEEAARER RN, TR NRIYEMNREAZKNH RS MERBRABMNRETNSE, NBEX
RENNESENMTES EFERXF M EVE HESHWNARE, HEAPBEDARMERS X BEMRT AR
89 150%NEE/NFIRHEEN 60%, MEILERBM, FRZMER, K2R EVE K88 HE il bk 4
RSP RRIB 69 A5 B R IE B R itk 51 R KIS S — IR X /.

52 Long-term Storage <HA7Ffi#

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

HARTRER, RRRER, UMERER BMERFTARTERA. EREFHE, R SOCEE K 30% ~ 40%
SOC, HEMEMARMR: 0°C ~25°C, HEITEES 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.

BRBEIEEN, FES (SOC, RERE) MRFE 15% ~ 0%, KHELE (EMAML) BAMLEER
HEEER, NE 3 MA#T-RINERH BEF; BNKRIREHENEFBEYE, 8 o FEBERNRE
E)o
5.3 Transportation and Handling Requirements &% Mz 2EE1EE R

® It is not allowed to ship with inflaimmable, 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;

o EEHESERFAIATNZ R 28 ZRBNYMRRAERE, AEXSRIEFREEE, ~REAAF
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54

£XW. BARBYEETHEZS TR ;

®  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.

o TREHN, IRBABREHNETAIAN~RHTLETE;, BENER, FENHH. HE, EREbR
FEHABNRIMGE, FPRESRIESELYRRE—I,

Operation Precautions %1% FH

®  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 FERREMENKD, RETEN, HKETFRRETIENFES,

® 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 Fubmithdz, BN, FRESIERMIHAMARERNEE. EEHRENERD, BENRERERT
FEIRKBR LRI RERPERNFNESE 43 %,

® ]t’s necessary to sct 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.

® XY MIFAR TR AT 1T S IR RS, 7R AT I KB AT RE R H IS RIN R, HT5 EARKENAR
FEREIGITE R B BMS BEBLME 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.

o HMIFERLKILFEN, HBRRNRENEHEERZSNE N, BRRREREBHIERRGEE
Ho

® ]t is forbidden to over-discharge. During the normal use of the cell, charge the cell regularly to keep the
voltage above 2.8 V, 50 as to avoid over-discharge.

o FbIME, ERMERERISRED, NBHLTKE, BHNEHRE, BEESRE 28 VUL,

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

o RIAEETHERIKERM, TUFTERSIEEMIARINGERKR. FREHE.

® 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.

* AEEMEENERERT, BHREREERET 65°C, MRBMEBEER 65°C, HBUEBRRAZBXASE
i, FLERMETT,
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® Please use a special charger for lithium-ion batteries when charging.

RENEGERESFRELTARERR.

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

instructions, and reverse charging is forbidden.

EEAIER, FERRIFRMIABERBBENR, BiERATE,

® Tt 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.

e HIASEERERBMEARER, BNBBRNBETESBRASGERE MR,

® Itis forbidden to transportorstore the cell with metal, such as hairpins, necklaces, etc.
BILFRBS SR, MLk MEF-BERHEE

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

FibRE . IR SHEihE,

It is forbidden to directly weld the cell.

SIEE RSB,

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

BB FRETH SRR B,

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

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

o RARPEM, FHESVIMER. MERE S, TUEBAMNTEIER, =EmENAK,

® 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.

o DI FRFBEMEMIANAER, SNSKABLRESFRIPEE, HRRLBE,

® 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.

* EPNMEHELREMEEEEGTEL, HERRATSMREETSENUE, LUBREZEm E2H I
MAKIE,

® ]t is forbidden to use plastic for cell encapsulation and electrical connection. Improper electrical connection
may cause overheat during cell use.

o ERREEREREMER B TR SER, FERNBESER A RSN B ERTERRES
PR

® 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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5.5

contained in the cell.

e IIRBWKHR, BRRKRIIRBEHKEL, MIBARMNKEAZZMKE, MRBULERE, &
RRHNREE. O, SFAGFREMLI, MWIZBRARERKDLE, #5ELXERT, TSN ABER™E
BE. RILERIASEE R EEVEER R BMPAEY.

® If the cell emits peculiar smell, heat, discoloration, deformation, or any abnormality during use, storage, or

charging, immediately remove thecell from the device or charger and stop using it.
o UMRBHEAHFREE., 2. TE. TEHEH, E 2EIBDHNEARE, LBGEEMEER
FEEDBEHER.

@ Tt is prohibited to disassemble the product without the written consent of EVE.

e RZEVEPERE, RLEMEIFESR.

Confidentiality agreement {R&E 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.

ERFNNSIFRABEERE, REEVEFH, FRAEZABERBELNEAAE, BN, HEEREX

ARBRREMT.

5.6

5.6.1

Risk Waming X f&ESE

Warning Declaration 7R F=ER

Warning B&
The cell has potential hazards. Please take proper precautions when operating and maintaining the
cell!
The cell must be operated with proper tools and protective equipment.
Cell maintenance must be performed by professionals with cell expertise and safety training.
Failure to comply with these warnings may result in multiple disasters.
B ERTENER, ERENLS PP RENE Y RIBSH !
HAGEFAERN TR P &R (EB .,
BRSPS MR R R T WAIRH S B2 BNNA TR
¥ ERE S TIREE R SRR
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5.62 Types of Dangerous fEfuE!
Customer must be aware of the following potentialhazards in the use and operation of cells:
ERANBERBERNBREIETEEUTRENER:
a) There is a risk from electric shocks orelectric arcs during operation.
a) HEREBEHEBIMBEHIN,
b) There is a risk from the electrolyte or otherchemicals.
b) FERIERENHMEFREZHORM,
Proper operation methods and protective equipment shall be selected to avoid accidental short circuit, leading to

electric arcs, explosion or thermal runaway.

ATLERERINGES, ERBI. BRIFHREE, BERSENRIEL ERBIPES,

5.7 Disclaimer SREREER

It 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.

MR T R AR R EFEARABP O ERTER, EVE FHRIET RRERIERERE
SRR AR EE X HRE,. BiiR{TA, ¥ EVENFEESRAEZMN, EVERBERTRERE
A% R SRAENF.

6 Others Hfth

6.1 Rights and Obligations of EVE  EVE BYRFIHI X 5%

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

o EVERRSEFEITTHNIYPNREIRNERTRE, RHEREFSHINFERESRER;
EVE shall provide customer with stable and reliable products confirmed by both parties;
EVE AE P RUENAHIAN. 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;
® EVEEBEXSZHEFGRRERUNENERS, RSFEIR EVE A ABNITERS;
® EVE shall provide timely technical support and service in case of any problem or failure during the use and

maintenance of systemproducts by customer.

o AEEFXNAKFRHNERRENIEPEIEDTHKER, EVEH#TRINERZIRERS.
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6.2 Rights and Obligations of Customer & BIARFIFI N 53

® 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.

e EFNMEIRIR EVE EHRARBRBITERS, FEHRIT EVE FRM B9 R AREE ey hiseian.
R MRE B IRMEIRA,

® Customer has the obligation to ensure the safety of products by EVE and shall take comresponding fire

prevention, waterproof and other measures.

* ZEPENSRIEEVESGRNRE, REREMERAIAAN. BKEFHERE,

@ 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.
e EPEXSY EVENFRMEHAT, AEFANERCRE™RIZRNENHE, BEFFaRER
RS E, FREREBNEUARKERHERNENEIEN, EVE FREFRRERIERT.

® 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.

o EFEXSHEEEFREEREN, EUENERTENEVEARRNY, THEEHER.

® In the process of product manufacturing, customer shall take all cormresponding 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).

o EFFREFRIEIRET, AERRETNURME, BRI BHRAFKGZIMERR™ RS EREEE (3
FRESRERE) FTENREREN, HRESEVELX, NHEFRIBBENNRT.

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

o (ERAHEBIRIERNED, REWGHEHE.

6.3 Language Conflict Clause & HREZH

® 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.

o AMBBLUPRINELR, WPRRXOEFETARN, PRSI,

7 Contact Information BEZRFAR

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 MiF: LF280K HHEHR
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Fig. 9 Diagram of cell size and appearance
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