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Term Definition

REENX
Product: Refers to rechargeable Prismatic 105Ah LFP Cell with aluminum shell manufactured by EVE
Power Co., Ltd. in this specification.

7 m AREHRH TR REBILCEABRAT LR 105Ah A REHFEFHMERKEERE TR

Ao

Customer: Refers to the buyer in ‘EVE Power Sales Contract’.

P B (RS hBERAE~REESR) RHXEA.

Environment temperature : Surrounding environmental temperature where the cell is located.

HIRRE: BHLEREIFRREE,

Cell temperature : Temperature measure by the temperature sensor installed at the center of cell surface.

HHRE: BRENEMREPOHNRERRENENEMIEE,

Rate: The ratio of the charge/discharge current to the rated capacity of the cell is indicated by the letter C. For
example, if the cell capacity is 105Ah, when the charging or discharging current is 52.5A, the charging or
discharging rate is 0.5C.

f& F. F/MEBERSEBHNMEESSENLE, BFE CRR. fii0, BHESN 105Ah, HFEBHKE

A 52.5A B, MIZEEESMEBEERN 0.5C,
State of charge: Under unloaded conditions, the ratio of the cell capacity state to the rated capacity measured
in ampere-hours or watt-hours. The abbreviation is expressed by SOC. For example, if the
capacity is 105Ah as 100% SOC, when the capacity is 0Ah, the SOC is 0%.
FIEERE: EEAHNERLT, URBNEHEURSNS AR T ENENTERSEHERENILE, 4
SR SOCH&RT. f: HFREN 105Ah BPREMA 100%S0C, ERE N 0Ah B, SOCH 0%,
Cycle: The cell is charged and discharged in a cycle according to the prescribed charging and discharging
standards. 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 I BHRAENTEIVERE—RA—NMER. BT EFENNER ZRNEBFE T ENRBEIIEA
B, ArnBEIdETENIRBEEE R BMEBEFRENE L. WEATUR—E8 D RBASTEER K.

Standard charge: The charging mode described in 3.5 of this specification.

FREFE: AIEHE 3.5 RAIMRMFTEER,

Standard discharge: The discharge mode described in 3.6 of this specification.

PR . AMEHE 3.0 RFTRMBERE

Open circuit voltage: The voltage of the cell measured when unloaded or circuit is connected. The abbreviation
vi
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is expressed by OCV.
FFEEE: SAENEEAFHMBRISHNEMEE, 485 A OCV R
DC resistance: The ratio of the voltage change of the cell to the corresponding current change under working

conditions, the abbreviation is DCR, and the test method is as described in section 3.8.3.6 of this

specification.
BHAHME: TEXGTRMNBETHSHENNBEREUMZEIL, 85 A DCR RR, MAA ENAMERE 3.8.3.6
FRFrR,

Module: Lithium-ion batteries combined in series and parallel, intermediate products formed between single
cell and PACK which are integrated with cell monitoring and management devices.

B A EEFEMEEHRKAAAS, MERFEMEESEEEERMMANEMS PACK BHE] Mo

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

BiRERGAE: LUBERES LAY RIS BB RO FR ABOR R, BORBRRZURA—F B, HRBUE. AKX
BTRAEEM,

Compression force: When the module is assembled, the battery bears the force perpendicular to the battery
stacking direction.

[E 48 71: EBAKE, BMrASES THEMESHHEN,

Units of measurement: Refer to following table

MEERAL: WFE
Table 1 Units of measurement

x1 MELM

No. Unit Abbreviation Type of units
Fs i EE PR
1 REF(Volt) \Y \bltage FBIE 1
2 T (Ampere) A Current BB R (1
3 Z1E-1)\BJ (Ampere-Hour) Ah Capacity =11
4 FL4F-/\Bd(Watt-Hour) Wh Energy BEE 211
5 K4 (Ohm) Q Resistance FBPE S (i
6 EZ R Milliohm) mQ Resistance FBRHE{iI
7 B EKE (degree Celsius) °C Temperature ;@ B {1
8 2 K (millimeter) mm Length K E 1
9 #(second) s Time BY{a] 11
10 k%% (Hertz) Hz Frequency $IZR B i

vii




EVE

-EVE Power CO., Ltd. Confidential Proprietary-

Specification No.
MMEBRS

RD-LF105-S01-LF

Version

hRZS

This specification is applied to Prismatic LFP Cell with aluminum shell manufactured by EVE Power Co., Ltd.
KA HERTHIZA N NBRAREFN A EREREFEM.

Prismatic LFP Cell with aluminum shell 75252 7t BR £k $E 58 55 F HEjth

Model
A= LF105
1. Fundamental Information 2S8R
1.1. Scope of Application i&F35E
1.2. Product Type F=m3EE!
1.3. Product Model /= 5a & R
LF105
2. Cell Specification HBtiIgE %K
2.1. Fundamental Parameters EEHEEZR S 3

Table 2 Basic parameters of cell

x2 BILERSHR

Items W B Standards T Remarks & 7F
Min. Capacity &/NB= 105.0Ah 0.5C, 25°C+2°C, 2.5-3.65V
Initial IR #J4&AIFE <0.5mQ AC, 1kHz, 30%~40%SOC
Nominal Voltage #7#REB[E 320V 0.5C, 25°C+2°C 2.5-3.65V
Weight 22 1980+60g /
Charging Cut-off Wltage
3.65V /
75 B8 PRI B8 [ (Umax)
Discharging Cut-off Voltage 2.5V (T>0°C)
ik B8 0 L FBFE (Umin) 2.0V (T<0°C) /
Standard Charging Current
an ar_\ . argmg~ e 52.5A 0.5C
TEFSEE R
Standard Discharging C t
andar ' 1s‘c arging Curren 5354 0.5C
PREETR R BRI
25°C Cycle 4000 Cycles Applying 300+20kgf Compression force,
Cycling 25°CIEIF 4000 % 0.5C/0.5C, 2.5~3.65V, Capacity retention>80%.
Performance Or follow the cycling method provided by EVE.
flE3F 1 e 45°C Cycle 2000 Cycles 0.5C/0.5C fBIF(300£20ke f FAEHT TS E
45°C1EIF 2000 X - o 4 i -
B ’ IR EVE SRR BT RAT
Operation Charging 0-65°C
Temperature Temperature
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TERE FTERERE
Discharging
Temperature 35-65°C
WERE
Storage 3 months 3 ™A 0~45°C Delivery SOC State
Temperature
FEEE 1 month 1 ™M -20~45°C 8 SOC KR
Laser Welding
Depth <2.5mm
BOLRERR
Weldi Max Pressure Force Max force in longitudinal direction, no
Parafne‘slelrgo ¢ on Terminals 900N deformation.
BERE Max Torque Force
- on Terminals 6N Max torsion,non-loosen.
= N = == NAS=
A RS B AHE AT AZ R A, RHNED
Max T ¢ The maximum temperature the terminals can
ax letperature withstand, at which the plastic pads will not
Force on Terminals 130°C deform.
IR RARE - L N . .
RERE AR REASRARE, BREFRETH

2.2. Product Parameters = il

22.1.  Dimension and Weight R~f'. EE=ig#r

Table 3 Cell size and weight parameters

®3IRT. EEIER

No. Item Standard Testing Methods
Fs = PR Mt A EET
Terminal Height = Z 1(H) 200.50:£0.50mm
Can-top Height &= & 2(h) 195.50+0.50mm

Length {<E(L) 130.30+£0.50mm 381
1 Dm};‘g‘(’n 36.35£0.50mm (300+£20kgf

Thickness EE(T) compression force,
30%~40%SOC)
Center distance of pole
67+1mm /
WRAEFROE (D)
Weight Weight (Including blue film,
2 2 1980+60g 382
can-top film)
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22.2. Electrical Performance Parameters FB4REIENR
Table 4 Cell electrical performance parameters
I 4 BI%REISTT
No. Item Standards Testing Methods
Fs =] Y3 MK EET
1C Capacity
. >105.0Ah 3.7
Capacity ICRE
1 e
=% 0.5C Capacity
e >105.0Ah 3.83.1
0.5CHE=
Energy 0.5C Energy
2 se8 e >336.0Wh 3.83.1
0.5C &
-20°C Capacity Retention Rate
>70% 3.83.2
20°CABREFE
0°C Capacity Retention Rate
>85% 3.833
0CRERFFER
Rate Discharge O - -
3 Performance 25°C Capacity Retention Rate 100% )
TR 1% RE 25 CRERER
45°C Capacity Retention Rate
>97% 3.83.4
45°CRBIRIER
55°C Capacity Retention Rate
>95% 3.8.35
55°CHREMREFE
4 DCR 25°C, 50%SOC, 1C, 10sec <1.8mQ 3.8.3.6
25°C£2°C@0.5C/0.5C cycle
(300+20kgf compression force), 4000 cycles,
or EVE cycle method capacity/nominal
25°CE2°C@0.5¢/0.5C, capacity>80% 3.83.7838.3.9
5 Cycle 2.5~3.65V f&F (300+20kg f E4F 4000 %, BEEEE
TEIR j] EE%
(35 ) o ~80%
120 EVE IRt VB 75 Ui 1T,
45°C£2°C@0.5C/0.5C cycle 2000 cycles,
(300£20kgf compression force), capacity/nominal 3.8.3.8&3.8.3.9
or EVE cycle method capacity>80%

-3
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45°C£2°C@0.5C/0.5C, 2000 %, BEFEEX
2.5~3.65V fBIF (300+£20kg f [E45 >80%
mEE
1208 EVE IRt VB 75 Ui T,
Capacity Retention>95%
e =
250C, 28 days ﬁi{%$§—|—295%
g <060 3.8.3.10
25°C, 28K Capacity Recovery>96%
BEMER>96%
. Capacity Retention>93%
The capacity . a0
retention and 450C’ 28 days ﬁi{%?%$2934
6 recovery 45°C, 28 F Capacity Recovery>95% 383.11
L=l ?
ARERRSTE B EE Z>95%
Capacity Retention>95%
=] =
55°C, 7 days BERFE95%
: 0 3.83.12
55°C, 7% Capacity Recovery>96%
BEMER>96%

22.3.  Safety Performance parameters & 2 4REISHT
Table 5 Cell safety performance parameters
5 R MERIEIR
No. Item Standard Testing Methods
Fs = LiY:3 MW B EET
Over Discharge No fire, No explosion
: uk G FiRM. FIRIE 3841
Over Charge No fire, No explosion
2 3755 Rk, TIRIE 842
Exterpal . No fire, No explosion
3 Short-circuit 3.843
fhapEg RN NEIE
Heating No fire, No explosion
4 = RiBU. TIRIE 3844
Temper'ature No fire, No explosion
5 yeme Rid. TIBIE 3843
mETER
Extrusion Test No fire, No explosion
6 1 E RN, TR 3846

2.3. Cell Drawing EB/IEI4R

See Fig.7 WWE 7,
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2.4. Out Appearance 7M1

The cell should have none ofobvious scratches, cracks, rust stains, discoloration, or electrolyte leakage, which have

any defects that affect the commercial value of the cell.

BN TIEERG. 3R, 5. TaBARTRXEX B MEANERZ MR,
3. Testing Conditions i{I& %4

3.1. Environmental Conditions 15 &4

Unless otherwise specified, the test should be carried out in an environment with a temperature of 25°C +£2°C, a
relative humidity of 15%-90% RH, and an atmospheric pressure of 86 kPa to 106 kPa. The ambient temperature
mentioned in this specification refers to 25°C+2°C.

BREEME, WM TERES 25°C£2°C, HITRE 15%-90% RH, KSES7 86kPa~106kPa BIFRIE A5
1To B BFIREINER, =15 25°C+2°Co

3.2. Measuring Instrument JWZ1&&

The accuracy of measuring instruments and meters should meet the following requirements:
MENEE. NRAEWERNFHE U TEK:

A. bltage measuring device FBENEEE . +0.1%;

B. Current measuring device EBLNEEE: +0.1%;

C. Temperature measuring device JREMERE . +0.5°C;

D. Dimension measuring device R<IMEHEE: +£0.01mm;

E. Weight measuring device EEMEEE . +0.1g.

3.3.Testing Clamp Preparation M3 E/EH

The single cell needs to be clamped with steel splints oraluminum alloy splints (thickness: 8 mm). The splints need
to cover the large surface of the cell. The splints are fixed with 6 M6 bolts. All sides ofthe splints need to be covered

with insulating film. Fixtures as shown below:

BERENERANKRHIEEERREE: 8 nm)EE, RIRFEBSEBMAE, KIRZERAE 61T M6
Bi2EE, BRRETEHFRLSZERE, KETEMNTEMR:
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= Splint iR Insulating film #8452
. Splint 1R
Bolt 181 ! Bolt 1E1&
Fig. 1 Schematic diagram of Fig. 2 Insulation film of cell
cell clamp clamp
1 Bk EREE 2 BBk AEASRE

=t

3.4. Testing Clamp Installation M\ B &

Place the cell (~40%SOC) covered with blue film (material: PET, thickness 0.11mm) and top film (material: PC,
thickness 0.3mm) in the middle of the clamp, and the initial compression force is 300+20kgf.
RKEBHER MBR: PET, BEE 0.1lmmF TS (#ME: PC, BE 03mm)BIEM (~40%SOCO)ETREA

Hhigl, #IMREGESI79 300+20keto

Splint (with insulating film)
TR (HHEEAR)

Cell BB

Bolt ##1%

Fig. 3 Schematic diagram of Fig. 4 Side view of cell
cell coating shaft
3EHMETRE 4 B3t A E

3.5. Standard Charge ¥r/EFREE S I

Standard charging is to charge the battery with a constant current 0of 52.5A to 3.65V underthe condition of an
ambient temperature of 25°C+2°C, and then transfer to constant voltage charging at 3.65V until the charging current is

less than or equal to 5.25A, and rest for 30min.
FRERBEREMREE 25°C+2°CH KM T, XML 52.5A ERIEMFTEBE 3.65V, ARG 3.65V TH#IE
E7E, EERBEENNTFTF 5254, H#E 30min,

3.6. Standard Discharge FR/EREBE A

Standard discharge is to discharge the cell at a constant current of 52.5A at an ambient temperature of 25°C + 2°C,

-6-
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discharge until the voltage reaches 2.5V, and rest for 30 minutes.
AR BREINERE 25°C2°CHIKHT, Bt 52.5A MERIERME, MEBEBELT 2.5V &L, #
& 30min,

3.7. 1C Capacity Calibration 1C BEARE

The 1C capacity calibration is to charge the cell at a constant current of 105.0A to 3.65V underthe condition of an
ambient temperature of 25°C+2°C (constant temperature without blowing), and then transferto constant voltage charging
at 3.65V until the charging current is less than or equal to 5.25A, rest for 30 minutes, and then discharge to 2.5V at a
constant current of 105.0A, rest for 30 minutes. Repeat the above steps 5times, the average discharge capacity of the last

3 times is the 1C discharge capacity, the recorded discharge capacity is the calibrated capacity Co.
ICEENERENIRERE 25°C2°C ([BREXR) NHRMHT, Bt 105.0A NERERTEE 3.65V/E,

HIEEFZEEFREEMNN 5.25A 8 1E, #E 30min, A5 105.0A FEZE 2.5V, ##E 30min, RBLUU EFBES
REE SR, REIRXNIEHUHEBEREN ICHBERE, CERHERENTESRE Co
3.8. Testing Methods MR 75 5%

3.8.1.  Dimension R~f

Testing Instrument R 301& & . Automatic wrapping machine B &IE &N
Testing Method 13075 7%
a) Use a wrapping machine to measure the width and height of the cell;
ERaERNEmIHEbSE, EENEE
b) Use the wrapping machine to measure the thickness of the cell. Test conditions: 30%~40% SOC, 300+£20kgf.
FERSENNEHKRBHEE, MIXEH: 30%~40%SOC. 300+20kgf M,
*The thickness of the cell will increase as the SOC increases, and it will increase along with usage. The thickness

here indicates the thickness ofthe cell at the time of shipment (30%~40% SOC at the time of shipment).
*EMEEREE SOC IEIMSBFEM, MEEERREIEINSBEM, KA EERHENEHNER (

B 30%~40%S0C).
382. Weight ZE8

Test Instrument: electronic scale; IR0 BFHE;

Test Method: use an electronic scale to measure the weight of the cell.

W75 A: ERABRFTNERBNES.
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3.8.3. Electrical Performance EEEEE

3.8.3.1.  0.5C Discharge Capacity and Energy 0.5C HEER =FFE=

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
52.5A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equalto 5.25A,
and left for 30min, then dischargeto 2.5V at a constant current 0of0.5C, and record the discharge capacity and discharge
energy. Repeat the charging method and 0.5C discharge method 5 times. The average discharge capacity ofthe last 3
times is the 0.5C discharge capacity, and the last 3 times average discharge energy ofthe second is 0.5C discharge

energy.

TEIRIRREE 25°C2°CRIRMHET , BBl 52.5A FIERIERFTRE 3.65V G, HIBEFZEEFRE BRN 525A
L, B 30min, A 52.5A BEE 2.5V, H{E 30min, ICRHNEAEMNNEBEES, REBULITHREAREE
5%, BERE3IRNFIYHRESE R 0.5CHRERE, KRG 3R FIYREBELEZENN 0.5C REFEE,

3.8.3.2. -20°C Capacity Retention Rate -20°CREFRIFE

Calibrate the cell capacity (3.7). The cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, then rest at -20°C+2°C for 24
hours,discharge it to 2.0 V with a constant current of 105.0A underthe environment of -20°C+2°C, record the discharge

The capacity Ci, Ci/Cp is the capacity retention rate at -20°C.
X BB MIRER 3.7 5 AT R EIRE R IR E 25°CH2°CHY &R, BBMILL 105.0A IEBRIERFTEBE 3.65V

&, BIEEFREERERENN 5.25A #lt, AETE-20°C2°CHIFE TH B 24h, 1E-20°C2°CHIIFIE T B 105.0A
BERIERBEBZE 2.0V, IERHERE Ci, C1/CBlA-20°CRERFE,

3.8.3.3.  0°C Capacity Retention Rate 0°CAERIFE

Calibrate the cell capacity (3.7). The cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, then rest at 0°C+2°C for 24
hours, discharge it to 2.0 V with a constant current of 105.0A underthe environment of 0°C£2°C, record the discharge

The capacity Cz, C2/Co is the capacity retention rate at 0°C.
xR IEER 3.7 A TR B IR AR RIRE 25°C+2°CAY &4, BB iLL 105.0A IEERIERFTEE 3.65V

&, BEEFZBEERERENN 5.25A &k, FAETE 0°C2°CHIIFIE THIE 24h, 7 0°C+2°CHYIFIR T A 105.0A BY
BEREMMEZE 2.0V, IEEHERE G, G/C BN 0°CCEERIFE,

3.8.3.4. 45°C Capacity Retention Rate 45°CEERFFE

Calibrate the cell capacity (3.7). The cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, then rest at 45°C£2°C for 5
hours,discharge it to 2.5 V with a constant current of 105.0 A underthe environment of 45°C+£2°C, record the discharge

-8-
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The capacity Cs, C3/Co is the capacity retention rate at 45°C.
X RMIRER 3.7 A R TR BT A BURE 25°C2°CRY R T, BBMILL 105.0A IEBRIERFTRE 3.65V

5, ¥IEEZBEEFRBEERN 5.25A 8k, FAGTE 45°CL2°CHIIFIE THIE 5h, 1E 45°C2°CHYIFIET A 105.0A
BVEESRIETRIEE 2.5V, IERMEARE G, G/CEIA 25°CAERIEXR,

3.8.3.5. 55°C Capacity Retention Rate S5°CRERIFE

Calibrate the cell capacity (3.7). The cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging current is less than or equal to 5.25A, then restat 55°C+2°C for 5
hours, discharge it to 2.5 V with a constant current 0 105.0 A underthe environment of 55°C+2°C, record the discharge

The capacity Cs, C4/Co is the capacity retention rate at 55°C.
XY ERMIRER 3.7 A EH TR BITE A IRRE 25°C+2°CAY KM, BBiLL 105.0A IEBIRIERFTEBE 3.65V

, HIEEFZEEFTEENN 5.25A 81k, ARG 55°C+2°CHIIFIE THIE 5h, 7E 55°CH2°CHYIFIE T FH 105.0A
BIEESRIERINEEE 2.5V, IEREAE Ci, Ci/CEIA 55°CARERIEER,

3.8.3.6. Internal Resistance IfH

a. Under the condition of an ambient temperature of 25°C+2°C, test the cell with a frequency of AC 1kHz, which is
counted as ACR.

b. Calibrate the cell capacity (3.7), the cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, and then dischargeata
constant current of 1/3Co for 90 min (adjustthe SOC to 50 %) Leave it for 2 hours, record the voltage Vi at the end of
the period, then discharge it with a constant current of 105.0 A for 10 s,record the voltage V> at the end of the discharge,

and calculate the DCR, DCR= (V1-V2)*1000/105.0(m¢).
a. TEMIRRE 25°C2°CHERMT, WHESBMER AC 1kHz B9SIE#ITIX, 129 ACR.
b. XTEHIRER 3.7 U EBITRERE, B 105.0A WEFRIERZEE 3.65V/E, REERBEERHE
B 5.25A &Lk, #&E 30min, FAFEL 1/3C RIBRARIERMN B 90min(AZ SOC 7 50% H&E 2h, iCRIFHE FRHA
BIE Vi, AISH 105.0A BYEBERIERKE 10s, IBRMEBFREABE V2, i1 8 DCR, DCR=(Vi-V2)*1000/105.0 (mQ),

3.8.3.7. 25°C 0.5C/0.5C Cycle 25°C 0.5C/0.5C &

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40% at room temperature, install the
test fixture according to the method of 3.4.

MK AIRER 3.3 MITHKEES, EHEET 30%-~40%SOC BY, 1R 3.4 (A EREMINFZE,

Pre-cycle capacity test: Calibrate the cell capacity (3.8.3.1). and record the calibrated capacity as Cs.

BIFRIB BT E . WERMIZE 3831 MAEHITEENE, BRITESE Cso

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

B FRE 25°C+2°C;
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a. Charge the cell with a constant current of52.5 A to 3.65 V, then switch to constant voltage charging to 5.25A to
cut off, and rest for 30 minutes;

b. Dischargeto 2.5 V at a constant current of 52.5 A and rest for 30 minutes;

c. Repeat a-b.

Capacity test after cycle: discharge the cell at a constant current 0of52.5 A to 2.5 V at an ambient temperature of
25°C£2°C, rest for 30 min, then charge it to 3.65 V with a constant current of 52.5 A, and switch to constant voltage
charging When the cut-offcurrent is 5.25A, rest for 30 min, then dischargeto 2.5 V at a constant current of 52.5 A,

record the discharge capacity Cs, and the capacity retention rate = Cs/Cs*100%.
a. YRR 52.5A WERIERFERBE 3.65V FHIEEFTEE 5.25A &k, #E 30min;

b.  BL525A BIESRIEMMEE 2.5V, HE 30min;

c. EEab,

BIHREREMIR: 7F 25°C2°CHFIRRBE TXTEBM L 52.5A BERIERBKEE 2.5V, #E 30min, ARG
525A NEBRIERFTEE 3.65V G, BIEEFZEEFBEBIMA 5.25A Bilk, #E 30min, AT 525A WBE
2.5V, BRMEBE Co, BERIFE=Cs/C5x100%-

3.8.3.8. 45°C 0.5C/0.5C Cycle 45°C 0.5C/0.5C &R

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40% at room temperature, install the
test fixture according to the method of 3.4.

MINETIRER 33 HITREER, TEERET 30%~40%SOCBY, 3ZIR 3.4 M9 EREN KR,

Pre-cycle capacity test: Calibrate the cell capacity (3.8.3.1). and record the calibrated capacity as Cs.

BFAIBEIRE: WEBMLR 3831 WAEHITRENE, BRITEBE Cro

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

BRI . FIRRE 45°C+2°C;

a. Charge the cell with a constant current 0f52.5 A to 3.65 V, then switch to constant voltage charging to 5.25A to
cut off, and rest for 30 minutes;

b. Dischargeto 2.5 V at a constant current of 52.5 A and rest for 30 minutes;

c. Repeat a-b.
a.  XTEEMLL525A B9 MFTEBE 3.65V EHIEEFEE 5.25A &1k, #E 30min,

b.  LU525A BNEERIEREE 2.5V, #E 30min;
C. EE a-bo

Capacity test after cycle: Discharge the cell at a constant current of 52.5 A to 2.5 V atan ambient temperature of
25°C+2°C, rest for 30 min, then chargeit to 3.65 V with a constant current of 52.5 A, and switch to constant voltage
charging When the cut-offcurrent is 5.25A, rest for 30 min, then dischargeto 2.5 V at a constant current of 52.5 A,

record the discharge capacity Cs, and the capacity retention rate = Cs/C7x100%.

-10-
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BIFERENMR: 1F 25°C2°CRIFIERE XM LA 52.5A MESRIEFMEZE 2.5V, {8 30min, AFLHU
52.5A BIEERIERFEEBE 3.65V G, HIEEFZEEFEEMA 5.25A Lk, #E 30min, FAF 52.5A EE 2.5V,
LERBEBE G, BEFRFE=C/C7x100%,

3.8.3.9. EVE Recommended Cycling Method EVE ¥ZEIMA AT

Before the test, prepare the fixture according to 3.3. When the SOC is 30%~40%, install the test fixture according to
the method of 3.4.

MK FIFEER 3.3 HITHAER, 7E30%~40%SOC B, R34 M A ERENXFZE,

Steps of 25°C Staged Charging Cycle 25°C BB IS :

a. Ambient temperature 25°C+2°C, staged charge cycle at 300£20kgf;

b. With IC(A) constant current charging capacity as 80% *105Ah;

c. 0.8C(A) constantcurrent charging to 3.5V,

d. 0.5C(A) constant current charging to 3.6V,

e. 0.1C(A) constant current charging to 3.65V;

f.  restfor 30 minutes in an open circuit state, discharge to 2.5V at a constant current of 105.0A, and rest for 30
minutes;

g. Repeat steps fromb to f. When the cycle capacity retention rate decreases by 5%, the current value of 1C is
adjusted to 1C*(1-5%%*n), n=1,2,3,4...; ensure thatevery decay 5% of the charging time remains the same, the specific

steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;
h.  Cycle steps b-g until the discharge capacity is less than 80% of the rated capacity.

B E25°C+2°C, 300+20kgf RN # FEER1EIR;
b. 1CIERFTEBE 80%*105Ah;
c. O8CIEMTREISV,
d. 05CIERMFEEBEI3.6V,;
e. 0.ICTEMFTERE3.65V;
EFFERSERE30min, LU105.0AIERKE E2.5V, HEE30min;
g EELE PR, BHRAERTESRR 5%, LB 1CBRERERER 1C4(1-5%*n), n=1,2,34...; HfR
S %N B KAF—H, BEASEIMETBEIFNNTREERRK,;
h. BF B b BHREERBEIE VT ONIMEREN L L,
Steps of 45°C Staged Charging Cycle 45°C i 7EEBBIGIA TS :

=

a. Ambient temperature 45°C+2°C, staged charge cycle at 300+20kgf;
b.  With 1C(A) constant current charging capacity as 80% *105Ah;

c.  0.8C(A) constant current charging to 3.5V,

d. 0.5C(A) constant current charging to 3.6V,

e. 0.1C(A) constantcurrent charging to 3.65V,
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f.  restfor 30 minutes in an open circuit state, discharge to 2.5V at a constant current of 105.0A, and rest for 30

minutes;

g. Repeat steps fromb to f. When the cycle capacity retention rate decreases by 5%, the current value of 1C is

adjusted to 1C*(1-5%%*n), n=1,2,3,4...; ensure thatevery decay 5% of the charging time remains the same, the specific

steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;
h.  Cycle steps b-g until the discharge capacity is less than 80% of the rated capacity.
a. BB EA45°C+2°C, 300+20kgf R FE ERAFIA ;
b. 1CIEFEEBE 80%*105Ah;
c. 08CIERMFTEBEISV;
d. 05CIERFTEEIO6V;
e. 0.ICTEFRFEEBE3.65V;

£ EARIRESEHEEI0mMn, LA105.0AERMEZE2.5V, #HE30min;

g. BEELE SR, BHRIEREEERH 5%, LB 1C BRERERN 1C*(1-5%*n), n=1,2,34...;
RERR %N FEBENKFRE—N, AASEINEZBBERNNTREBERR,;
h. BP B b-¢g BIAEERERED T 0%IMEBE A LE,
Corresponding Charging Current Table for Staged Charging Cycle:
A5 7 B B IR XS R 78 FE FR A 3%
Table 6 Corresponding charging current meter for stepped charging cycle
& 6 PR FE B R IR XY N FE BB EB I
0, 0,
It Current 100}/;50 95%SOH 90%SOH 85%SOH 80%SOH 7:55A’CiOH .
Iﬁem /Capacity (n=0)Curr (n=1)Current | (n=2)Current | (n=3)Current | (n=4)Current @ %*z\srren
nE AR o | omm P P P
ent B
1C(A) 105.0 99.75 94.5 89.25 84 78.75
Charging Current(A) 0.8C(A) 84 79.8 75.6 71.4 67.2 63
FEEEEBRA) 0.5C(A) 525 49.88 47.25 44.63 42 39.38
0.1C(A) 10.5 9.98 9.45 8.9 8.4 7.88
Discharging
Current(A) 1C(A) 105.0 105.0 105.0 105.0 105.0 105.0
TRESEETR(A)
1C constant Current
Charge to Capacity Rated
80% C; Capacﬁy Cl 8%cC 76% C 72% C 68% C 64% C 60% C
ICIERFTEERE | SIERE
80% C

Remarks: When the cycle capacity retention rate decreases by 5%, the charging current 1C/0.8C/0.5C/0.1C current

value is adjusted to 1C/0.8C/0.5C/0.1C *(1-5%%*n) at this time, n=0,1,2,3,4,

and discharging ammeter corresponding to the stepped charging.
TR 5%EY, LEEIFEEBERIE 1C/0.8C/0.5C/0.1C BBRETAEE 79 1C/0.8C/0.5C/0.1C

k!

BRBREREXE

-12-
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*(1-5%%*n), n=0,1,2,3,4,", IZMN1HFEBITR 78 B ERRIGE R Mo

3.8.3.10. 25°C Capacity Retention and Recovery 25°CRIEBRIFS M E

Calibrate the cell capacity (3.7), the cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging current is less than or equal to 5.25A, and then rest for 28 days at
an ambient temperature of 25°C£2°C. Discharge the cell ata constant current of 105.0 A to 2.5 V atan ambient
temperature of 25°C£2°C (record the discharge capacity Co), rest for 30 min, then chargeit to 3.65 V with a constant
current of 105.0 A, and switch to constant voltage charging When the cut-offcurrentis 5.25A, rest for 30 min, then
dischargeto 2.5 V at a constant current of 105.0 A (record the discharge capacity Cio). Capacity retention

rate=Co/Cox100%, capacity recovery rate=C10/Cox100%.

X EBMIHITRENRE3.7), Bt 105.0A WERIEMTEE 3.65V, 1£3.65V THIEEFTE, EETEERM
INFETF 5.25A, REREFIRARE 25°C2°CHZR G THRE 28 X, ABRERRE 25°C2°CRIZ 4 TIRER 105.0A
MEE2S5VAREHERE G), BE 30min, ABIKIR 105.0A BEBERIERTEE 3.65V, 1£3.65V FRIEETRE,
BEERBEMNTET 5.25A, #E 30min, B 105.0A B E 2.5V (IERMBAE Cio)o BEFRRIFE=Co/Cox100% ,
BEMEFE=C0/Cox100%.o

3.8.3.11. 45°C Capacity Retention and Recovery 45°CTRIEBRIFS5 R E

Calibrate the cell capacity (3.7), the cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, and then rest for 28 days at
an ambient temperature of 45°C+2°C, and then rest for 6 hours at an ambient temperature of 25°C+2°C. Discharge the
cell at a constant current of 105.0 A to 2.5 V at an ambient temperature of 25°C£2°C (record the discharge capacity Ci1),
rest for 30 min, then chargeit to 3.65 V with a constant current of 105.0 A, and switch to constant voltage charging
When the cut-off current is 5.25A, rest for 30 min, then dischargeto 2.5 V at a constant current of 105.0 A (record the

discharge capacity Ci2). Capacity retention rate=C11/Co*x100%, capacity recovery rate=Ci2/Co*100%.
XY EBMHAITRENREB.7), Bl 105.0A NERIERFTEE 3.65V, 7£3.65V FH¥IEEFE, BEFZER

TNTFETF 5254, ABRTEIMRRE 45°CR2°CHFRGTHRE 28X, AGETEIFREE 25°C2°CH% M THEE 6h,
AERIR 105.0A IEE 2.5VASERKERE Cn), B E 30min, AGRER 105.0A BERERITEE 3.65V,7F 3.65V
THEERE, BEERBBNTET 525A, BE 30min, A 105.0A HBE 25V (IERHERE Cn). BER
FFE=C11/Cox100%, BEMEZE=C12/Cox100%so

383.12. 5

Calibrate the cell capacity (3.7), the cell is charged to 3.65V at a constant current of 105.0A, and then switched to
constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A, and then rest for 7 days atan
ambient temperature of 55°C+2°C, and then rest for 5 hours at an ambient temperature of 25°C+2°C. Discharge the cell

at a constant current of 105.0 A to 2.5 V at an ambient temperature of 25°C+2°C (record the discharge capacity Ci3), rest
- 13-
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for 30 min, then chargeit to 3.65 V with a constant current of 105.0 A, and switch to constant voltage charging When the
cut-off currentis 5.25A, rest for 30 min, then dischargeto 2.5 V at a constant current of 105.0 A (record the discharge
capacity Ci4). Capacity retention rate=C13/Cox100%, capacity recovery rate=Ci14/Co*x100%.

XEMHITAREARE(3.7), Bl 105.0A BYEBRIERFHEE 3.65V, £ 3.65V THRIEERE, EEFREHR
INFET 5254, REAEFRERE 55°CL2°CFRMHTHRE 7X, ARERREE 25°C2°CHRA THE sh, A
[E¥25R 105.0A IR E 2.5VACRKEA £ Ci3), HE 30min, FASFIRIR 105.0A FIEBIRIEMITE E 3.65V, 7E 3.65V
THIEERE, BEERBBEVNTETF 5254, #E 30min, A 105.0A HEBE 2.5V(CRBEFE Cuu)o BER
FFR=C13/Cox100%, BEMEFR=C14/Cox100%.o

3.8.4. Safety Performance &£ 4 AE

3.8.4.1. Over Discharge iIIEB

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
105.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 5.25A,
and then install the test fixture according to 3.4. The cell was discharged ata constant current of 105.0A for 90 min at the
ambient temperature of the safety test. Observe for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for
electric vehicles)

EMEURE 25°C2°CRIFRMAT, XEMLL 105.0A NERIERFEE3.65V, £3.65V TREERH, BE
REBEANTEFT 5254, ARRR340AEZENRAKER, ELREHEIFFERE 25°Cx2°CTFEMEL 105.0A
1BRAER 90 min, W 1ho (B%F GB 380312020 BEREAE BT LENR),

3.84.2. Over Charge IIFE

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
105.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 5.25A,
and then install the test fixture according to 3.4. After the cell is chargedto 1.1 times the termination voltage or 115%
SOC at a constant current ofnot less than 1/3C (A) at the ambient temperature of the safety test, stop charging. Observe

for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for electric vehicles)
TEIRIRE 25°C2°CRFRMA T, ST 105.0A NERIERFTEBE3.65V, £3.65V FHIEERE, BHE

FEREVNTFET 5.25A, AERB 340 FELENHAEE, AX2RARIFREEETBHMURNF 1/3CAYER
FEERELILBER 11185 115%S0C &, F1EFT B ME 1h. (BF GB 38031-2020 B SEREBME 2EXK),

3.8.4.3. External Short-circuit SMIBAZEE
Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of

105.0A, and then switched to constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A,

and then install the test fixture according to 3.4. The positive and negative terminals of the cell are short-circuited

-14-
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externally for 10 minutes underthe environmental temperature of the safety test, and the resistance ofthe external circuit
should be less than 5 mQ. Observe for 1 h. (Refer to GB 38031-2020 safety requirements for batteries for electric

vehicles)

TEIRBE 25°C2°CHIE T, XTEEALL 105.0A BVBERIERFTE E 3.65V, £3.65V FEFIEERE, BEE
ZEEIVNTFET 525A, ARREBI4ANFELZENL*E, TL2XBWRERBETEBEME. AREINEEE
B% 10min, ZMEPLEEREBPRAER/NTF SmQo JME 1ho (B%E GB 380312020 BEIRERAEBEEMETEER),

3.8.4.4. Heating f#%(130°C)

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
105.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equalto 5.25A,
and then install the test fixture according to 3.4. Put the cell into the temperature chamber, and the temperature chamber
will rise from room temperature to 130°C£2°C at a rate of 5°C/min, and keep this temperature for 30 minutes before

stopping heating. Observe for lh. (Refer to GB 38031-2020 safety requirements for batteries for electric vehicles)
AR 25°CL2°CHIS AT, STEMLL 105.0A EBARERFTEE3.65V, £3.65V FTHRIEERB, EE

FERENNTETF 5254, ARREBI4ANAELZENAFE ., BEMRNEER, BEMIZE 5°C/min fJRE
HERFAZE 130°C£2°C, FHFRIFIEE 30min 52 LM, WE 1h, (BF GB 38031-2020 BElSFE AEBMNE
2EXR),

3.8.4.5. Temperature Cycling ;RE{EIF

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
105.0A, and then switched to constant voltage charging at 3.65V, until the charging currentis less than or equal to 5.25A,
and then install the test fixture according to 3.4. Put the cell into the temperature chamber, and adjust the temperature
chamber according to the following table and figure, and cycles for 5 times. (Refer to GB 38031-2020 safety

requirements for batteries for electric vehicles)

FEIMRIRE 25°CH2°CRIR M T, XTEBHMLL 105.0A NEBRIERFTEE 3.65V, E3.65V FEIEEZRB, BHE
FEBMNTFET 5.25A, AEKRER 34 WG EREMN KR, FEMRNEERT, BERRR TRHAITAEAT,
ERER 5K (BE GB 38031-2020 B/ S EAERMEZL2ER),

Table 7 Temperature cycle corresponding parameter table

xR 7TBREBINRSHK

Temperature Time Increment Time Accumulation Temperature Change Rate
RE(CC) BY ) 1% = (min) £ 11BY[8](min) EETE(C/min)
25 0 0 0
-40 60 60 13/12
-40 90 150 0

-15-
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25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

3.8.4.6. Extrusion ¥[E

Under the condition of an ambient temperature of 25°C+2°C, the cell is charged to 3.65V at a constant current of
105.0A, and then switched to constant voltage charging at 3.65V, until the charging current is less than or equal to 5.25A.
Testunderthe following conditions at a safety test environment temperature of 25+5°C:

a) Extrusion direction: apply pressure perpendicularto the direction of the cell plate, or the same direction that the
cell is most susceptible to extrude in the layout of the whole vehicle;

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

c¢) Extrusion speed:not more than 2mnvs;

d) Extrusion degree:stop extruding after the voltage reaches OV or the deformation reaches 15% or the extruding
force reaches 100kN or 1000 times the weight of the test object;

e) Keep it for 10 minutes. Observe for 1h. (Refer to GB 38031-2020 safety requirements for batteries for electric
vehicles).

EIRIRE 25°C2°CRFRMA T, SHEMEL 105.0A BERIERTEE3.65V, £3.65V FRKIEETE, HE
FEBEMNTET 5254, ARESHBIMEEE TREOTRA#TIAK:

a) BiEAME: EETHEMBERRIRAEEE, AS5BRNEAEEERR LERASRIFENSRER;

b) HIERAIN: F12 75mm NFEFE, FEFENKEOQARTHRFEBMBEFNRT;

o) FIEEE: AATF 2mmvs;

d) HFrERE: BEXD ovRTBHEERE 15%F T ESTIEE] 100kN 3% 1000 FIRENREEGE LLFFE;

e) R1F 10mino WER 1ho (BE GB 38031-2020 EEESER EHEMEZL2ENR)

4. Charge and Discharge Parameters FEI{EE &)

The following datais the reference performance dataof LF105 cell for reference during BMS design. Actualuse is

subject to the use mode and conditions agreed by both parties.

MUTFEEER LF105 Bith SE 4Ee iR, M BMSIRITRESE, LMRFERUNAAENERAXNE SR,
4.1. Charge Mode FEEBIR T

Table 8 Charging mode parameter table
R ITBRASHE
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5 = A% p=s
Standard charging current 0.5C 25909
FRETT R '
Maximum continuous charging current e
ERAFEFE A A A
Standard charging cut-offvoltage Single cell<3.65V
FEFTEELLEE SR M<3.65V
Standard charging mode Refer to section 3.5
FRETTERT BE35T
Standard charging temperature
Comipie empert 25°C2°C
ETERE
No matter what charging mode the cell is in, once
Absolute charging temperature (cell the cell temperature exceeds the absolute charging
temperature) 0~65°C temperature range, charging will stop
B TEREERMEE) TieBL T RAHTEEN, BtEE—BEH
B FEREERE, BMELETE
No matter what charging mode the cell is in, once
) Max 3.65V the cell voltage exceeds the absolute charging
Absolute charging voltage . .
voltage, the charging will stop
B FEBE K 3.65V

TS T RMEBEN, BHBEE—BBSH
B3 EEEE, BMELERS

42. Other Charging Mode 1 ssEBIR T

Table 9 Other charging modes/C-cell level (unit: C-Rate)
9 HithFe BRI/ C- BB R 5(B I C-Rate)

T/SOC | 0% 5% 10% 20% | 30% 40% 50% | 60% 70% 80% 90% | 95% | 100%
0°C 0 0 0 0 0 0 0 0 0 0 0 0 0
2°C 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.06 0.06 0
5°C 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.12 0.12 0
7°C 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.12 0.12 0
10°C 0.8 0.8 0.6 0.6 0.6 0.6 0.4 0.4 0.4 0.2 0.2 0.12 0

25°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
45°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
55°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
60°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0
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4.3. Discharge Mode TREBIR T

Table 10 Discharge mode parameter table

= 10 WEBERASEE
Parameters Product specifications Remarks
S8 = g pEd
Standard discharge current
AR R R 0.5C 25°C+2°C
Maximum continuous
discharge current 1C
=w vy CEEIE S 22Wi
Temperature T>0°C
Discharge cut-off voltage 25V EE T>0°C
MEBELEBE Temperature T<0°C
20V B T<0°C
Standard discharge mode Refer to section 0f 3.6
FRER T B5E36T
Standard discharge
temperature 25°C+2°C
TEREERE
No matter what discharge mode the cell is in, once the
Absolute discharge )
temperature cell temperature exceeds the absolute discharge
(cell temperature) -35~65°C temperature range, the discharge will stop
HITRERRE(RMEE) Tt FRIMKEER, BEMEE—BEHe
XIREERESCE, BMELEHE
No matter what kind of discharge mode the cell is in,
Absolute discharge voltage Min 1.75V once the cell voltage is less than the absolute discharge
4534 BN EL EE R 2/ 175V voltage, it stops discharging
TR M FRAMMEERN, BtBE—B/NF4H
XNREEE, BMEILERE

4.4. Other Discharging Mode HEMEERI

Table 11 Continuous discharge rate/C-cell level (unit: C-Rate)
T 11 FEWEBEER/C-BORS (R C-Rate)
T/SOC | 100% | 95% | 90% | 80% | 70% | 60% | 50% | 40% [ 30% | 20% | 10% 5% 0%
-35°C 0 0 0 0 0 0 0 0 0 0 0 0 0

-30°C | 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.12 0.06 0.03 0
-20°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.25 0.12 0.06 0
-10°C 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.15 0

0°C 1 1 1 1 1 1 1 1 1 1 0.5 0.3 0
10°C 1 1 1 1 1 1 1 1 1 1 0.5 0.3 0
25°C 1 1 1 1 1 1 1 1 1 1 0.8 04 0
45°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
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55°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
60°C 1 1 1 1 1 1 1 1 1 1 0.8 0.4 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0

4.5. Pulsing Mode RBK/HET(
45.1. Pulsing Discharging Mode BXAEBIRT{
Table 12 30s pulse discharge rate/ C-cell level (unit: C-Rate)
& 12 30s BOFREBIEE/ C-RBISRAI(EEI: C-Rate)

T\SOC 100% | 95% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% | 5% | 0%

< -35°C 0 0 0 0 0 0 0 0 0 0 0 0 0
-35°C 0.8 0.8 0.8 0.8 0.8 0.8 0.4 0.4 0.2 0.1 0.1 0.05 0
-30°C 1.6 1.6 1.6 1.6 1.6 1.6 0.8 0.8 0.4 025 | 025 | 0.15 0
-20°C 1.6 0.4 025 | 025 | 0.15 0
-15°C 1.6 0.4 025 | 025 | 0.15 0
-10°C 2 2 2 0.8 025 | 0.15 0
-5°C 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 1 0.5 0.25 0

0°C 2.2 22 2.2 2.2 22 2.2 2.2 22 22 1.1 0.6 0.3 0
5°C 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1.15 0.7 0.35 0
10°C 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 1.2 0.8 0.4 0
15°C 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 1.3 0.9 0.45 0
20°C 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 1.4 1 0.5 0
25°C 3 3 3 3 3 3 3 3 3 2 2 1 0
30°C 3 3 3 3 3 3 3 3 3 2 2 1 0
35°C 3 3 3 3 3 3 3 3 3 2 2 1 0
40°C 3 3 3 3 3 3 3 3 3 2 2 1 0
45°C 3 3 3 3 3 3 3 3 3 2 2 1 0
50°C 3 3 3 3 3 3 3 3 3 2 2 1 0
55°C 3 3 3 3 3 3 3 3 3 2 2 1 0
60°C 3 3 3 3 3 3 3 3 3 2 2 1 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0
45.2. Pulsing FeedbackMode BX/AEIHIZE TV
Table 13 30s pulse feedback rate/ C-cell level (unit: C-Rate)
3+ 13 30s BRoHEIRER/ C-BSKBIERI: C-Rate)

T\SOC 0% | 5% | 10% | 20% | 30% | 40% [ 50% 60% | 70% 80% | 90% | 95% | 100%
-10°C 0 0 0 0 0 0 0 0 0 0 0 0 0
-5°C 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 0.05 0

0°C 02 | 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0
5°C 08 [ 0.8 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.25 0.25 0
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10°C 1.6 | 1.6 1.2 1.2 1.2 1.2 0.8 0.8 0.8 0.4 0.4 0.25 0
15°C 1.8 | 1.8 1.6 1.6 1.4 1.4 1.2 1.2 1.2 1.2 0.6 0.4 0
20°C 2 2 2 2 1.6 1.6 1.6 1.6 1.6 1.6 0.8 0.4 0
25°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
30°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
35°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
40°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
45°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
50°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
55°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
60°C 2 2 2 2 2 2 2 2 2 2 1.6 0.8 0
65°C 0 0 0 0 0 0 0 0 0 0 0 0 0
5. Safety Limits LR
5.1. \bltage Limits FB/E R
Table 14 Safety limit voltage parameters
* 14 Z2RHIBEESH
Item Category Parameters Protective Action
= el 28 RIPEH1E
Charging Ends Forced to Stop
7SI BV BEIEL
Charging First Over-Charging
Voltage . Pre-alarm
g Protection
FEERRIE E—4Rid FEERIRIP el
Second Over-Charging
P . Decrease current or power
rotection 3.80V o Pt T T
%:é&ﬁ?ﬁ@’fﬂ?}ﬁ IZZFEE:/}ILgZIZEFIszF
Temperature T>0°C, forced to stop
1.85V N=RC=d 0, =
Discharging Ends mE T>0°C &= LE
P
BB Temperature T<0°C, forced to stop
Discharging L7V JBE T<0°C &F{SLE
Voltage
FREBERE Temperature T>0°C, Pre-alarm
First Over-Discharging 2.00v BE T>0°C FiRE
Protection
FE—d B {RTP Temperature T<0°C, Pre-alarm
1.90V

B T<0°C FREE
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Temperature T>0°C, decrease current or
1.90V power
Second Over-Discharging BE T>0°C [FEMEMEIHZ
Protection
F T R Temperature T<0°C, decrease current or
1.80V power
RE T<0°C FBFEMIEINE
Short circuit protection Short circuit is not When a short circuit occurs, the cell is
EE DR (i allowed disconnected by the overcurrent device
BMS R IFEERR REFERRET, HesaT et
protection
BMS %3P Long charging time Charging time within 8 hours| If the charging time is longer than 8 hours,
Protection ZEEERFE)7E 8 /\BTR the charging will be terminated
TR ELT K RIF FEEKT 8 /Y, MEKIEFTE

5.2. Temperature Limits ;2[R

Table 15 Safety limit temperature parameters

xR 15 RERERESE
Item Value Remarks
InH WE &F
Recommended Operating Recommended cell usage temperature range.
jomperaure Range 10°C-45°C W P R
/ ISZ /1 (o]

HEFIRIERECE

Maximum operating temperature

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

BERIERE o0c e B R 2 o 4 e
MRBMERABEEIRSRERE, hRFERN 0
.. . If the cell temperature exceeds the minimum operating
Minimum operating temperature o h d be reduced to 0.
S (IR (ERE 30°C temperature, the power needs to be reduced to
= = MRBMEAEEEIRMIRELE, THEFEREN 0
If the cell temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent
Maximum safe temperature damage to the cell, and the usershould not use it higher than
R 65°C the maximum safe temperature.
/m : N T B = A N
MRBUERAEEEIRSRERE, BREMBBA
EIERAA MR, AR ERRASETREXEEE
If the cell temperature exceeds the minimum safe
temperature, it will cause irreversible and permanent
Minimum safe temperature damage to the cell, and the user should not lower the
-35°C minimum safe temperature when using it.

XL BE

IRBHEFAREBIRRRERE, FREMBHR
AERKALERE, AP EARASRTIEAZESEE
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6. Parameters Recommendation for Module Design {R4BiiH S ¥
6.1. Cell Directions 317514
Fig.5 Schematic diagram of LF105 cell direction
5 LF105 BBt 75 AR R E
6.2. Cell Compression Force BB ME4E/]
Test Conditions X514
-Compression area [EZEFR: 130.30mmx195.50mm(Lxh)
-Compression speed [EZBIRE : 0.02mm/sec
-Compression direction [E4E/5 . Y direction Y 756
-Cell SOC it SOC: 100%
Table 16 Cell compression force limit parameters
& 16 BMELEIRFEISH
Observation IR Compression Force [E4&/]
Compression force #HFFELEN 3kN
Normal bearing maximum compression force
ERESRAERES KN
Internal defects PIERF= £ FRFA 9kN
Leakage /R 15kN

It can be seen from the above table, that the compression force of the cell cannot exceed 9kN, otherwise the cell

may be damaged.

MERATH, BMAZNEF EDFEED kN, BNAIEERMSZIINE,
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6.3. Cell Expansion Force BB /7

6.3.1. Testing Conditions M4

Before the test, prepare the expansion force clamp, place the battery in the middle of the clamp at 30% ~ 40% SOC,
and the initial compression force is 300 + 20kgf.

MIHENEEBAK KA, 72 30%~40%SOCBY, Rt ETFRARE, FBEHEIN  300+20kgt

6.3.1.1.  0.5C/0.5C Cycle 0.5C/0.5C &

Atambient temperature:
-Charge: 52.5 A constant current charge to 3.65 V, then constant voltage charge to cut-offcurrent 5.25 A (0.05C),
rest for 30 minutes.
-Discharge: discharge at 52.5 A constant currentto 2.5V, and rest for 30 min.
=REFGT:
-FRE S25A IERIEEREE 3.65V, ELEER 5.25A(0.05C), #E 30min.
-RER: 52.5A ITERMEBE 2.5V, H#EE 30mino

6.3.1.2. EVE Recommended Cycling Method EVE ¥#ZEIF AT

a. Ambient temperature 25°C+2°C, staged charge cycle at 300=20kgf;

b.  With 1C(A) constant current charging capacity as 80% *105Ah;

c. 0.8C(A) constant current charging to 3.5V,

d. 0.5C(A) constant current charging to 3.6V,

e. 0.1C(A) constant current charging to 3.65V,

f.  restfor 30 minutes in an open circuit state,discharge to 2.5V at a constant current of 105.0A, and rest for 30
minutes;

g. Repeat steps fromb to f. When the cycle capacity retention rate decreases by 5%, the current value of 1C is
adjusted to 1C*(1-5%%*n), n=1,2,3,4...; ensurethatevery decay 5% ofthe charging time remains the same, the specific
steps are shown in the corresponding charging and discharging ammeter of the staged charging cycle;

h.  Cycle steps b-g until the discharge capacity is less than 80% of the rated capacity.

a. BB EE25°CH2°C, 300+20kgf TR # FR ERAEIR;

b. 1CIEMFTEBE 80%*105Ah;

c. 08CIERFTEEISV;

d. 05CIERFEEEE3.6V;

e. 0.ICTERFTEBE3.65V;

f. FEF IR ERE30min, BB E2.5V, #HE30min;

g. BEE LB (PR, BIBEBRIIREGRA 5%, It 1CEREFEEN 1C*(1-5%*n), n=1234..; HHFR
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BRI 5% BN KERE—E, BARTRIMEFTERIFN N R ERRK;
h. #B#F B b-g BHREERERE DT 0%IMEREN KL,
Corresponding Charging Current Table for Staged Charging Cycle:
Bfi 15 75 BB B IA XY R 78 BB B it ak:
Table 17 Corresponding charging current meter for stepped charging cycle
& 17 IR FE R BN N FE FE B R
Item Current 100%SOH 95%SOH 90%SOH 85%SOH 80%SOH 75%SOH
FE /Capacity (n=0)Current | (n=1)Current | (n=2)Current | (n=3)Current | (n=4)Current | (n=5)Current
” GRS B3 B3 B3 B B3 B3
. 1C(A) 105.0 99.75 94.5 89.25 84 78.75
Charging
Current(A) 0.8C(A) 84 79.8 75.6 714 67.2 63
ZEEEIT(A) 0.5C(A) 52.5 49.88 47.25 44.63 42 39.38
0.1C(A) 10.5 9.98 9.45 8.9 8.4 7.88
Discharging
Current(A) 1C(A) 105.0 105.0 105.0 105.0 105.0 105.0
TREBERIR(A)
1C constant
Current Charge to Rated
C ity 80% C; .
apac‘ y80% G | Capacity C 80% C 76% C 72% C 68% C 64% C 60% C
CERTEBEER MERE C
= 80% C

Remarks: When the cycle capacity retention rate decreases by 5%, the charging current 1C/0.8C/0.5C/0.1C current

value is adjusted to 1C/0.8C/0.5C/0.1C *(1-5%%*n) at this time, n=0,1,2,3,4,

and discharging ammeter corresponding to the stepped charging.

BiF: 1

*(1-5%*n), n=0,1,234,..

According to the charging and discharging conditions, cycle to 80% of the initial capacity, and record the cell

expansion force before and after the cycles.

RIBTBEMBEBENS, BRENREE

6.3.2.

Testing Results M5 R

Table 18 Cell expansion force parameter

7= 18 HtEK IS

B 80%, 1CRIEMEIGRYBMEK I,

-, set the current according to the charging

BIAAREBRESREER 5%, IERFREED 10/0.8C/0.5C/0.1C BREREEE H 1C/0.8C/0.5C/0.1C
. M EIN 7R EERRIZE R M.

Expansion Force

2.

BOL

<3kN

EOL

<30kN

6.4. Thermodynamic Parameters & /7FE%4

Test method: Reference standards: GB/T 10295-2008. ASTM E1269-2011
MR A% BEIRE: GB/T 10295-2008. ASTM E1269-2011

Table 19 Cell thermal conductivity parameter
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& 19 HHIRRBSN

Thermal Conductivity W/(m*K) FHEEK W/(m-K)
Mean th 1 ductivit
ean thermal conductivity X/Z direction  X/Z F5[5] Y direction Y F[H
SHREAFIE
19~22 W/(m+K) 1~2 W/(m*K)
Heat Capacity kJ/(kg-K)
Mean heat capacity ARA kI/(kg'K)
RARE
0.9~1.2 kJ/(kg-K)

6.5. Recommended Temperature Collection Points ¥ BERE R

When collecting temperature on the battery surface, it is recommended that the temperature collection points to be

arranged at the center of the positive pole and the side surface, as shown in the figure below.

HMREHITREREN, BIUEERERAEEERRERMER.O0L, MNTFE,

Recommended temperature
collection point

EERERER

Fig.6 Schematic diagram of LF105 battery temperature collection point
6 LF105 BEERERTEE

7. Battery Operation Instruction and Precautions EBMR{EIREARFEHIN

7.1. Product End-life Management /= faZF e X IEEIE

The battery life is limited. Customers should establish an effective tracking systemto monitor and record the
internal resistance and capacity of each battery during its life. The measurement method and calculation method of
internal resistance and capacity need to be discussedand agreed between the customerand EVE Power Co., Ltd. When
the internal resistance ofthe battery in use exceeds 150% oftheinitial internal resistance ofthe battery or the capacity is
less than 70% of the nominal capacity, the battery should not to operate. Violation of this requirement will exempt EVE
Power Co., Ltd. from its responsibility for product quality assurance in accordance with the product sales agreement and
this specification.

ENERAREERN, EANETA MNREARKENHICRES MEBIARRNBMNAEN 8. REX
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BRENNERENEAS ZFERT R 24 HBERAE HEIHEHNN A B B HEAPEMAIARBE X
NEHMRAIAEN 150%HBE/NTFARMBEN 70%, MELERBM. ERIZMER, BRFHILZSHSHNHE
FRABMKIES ma & M AR A A BTN AR~ mB 2RISR .

7.2. Long-term Storage ¥ ER7F(i#

After the battery is charged, it should be used as soon as possible to avoid loss ofusable capacity due to
self-discharge. If storage is required, the battery needs to be stored in a low SOC state. The recommended storage
conditions are: 30%~50% SOC 0°C~35°C, relative humidity <60%.

BitETREE, FRRER, UERBEREMERITARENRRK, EFEFME, NEHFEEMSOCS
THITEE, BENFEREA 30%~50% SOC, 0°C~35°C, MITEE<60%.

7.3. Transportation &3]

Battery for shipping should be packed in boxes with the SOC of 30%~50%. The severe vibration, impact,
extrusion, sun and rain should be prevented during shipping. Applicable methods of transportation include truck,
train, ship, airplane, etc.

e BYIEHIRTE 30%~50% SOC N REMFAHETIT. sl dEF N ERIZIRED. PR EE, &% BEmR
o BRTFAE. KE. B $SFBIRIEH.

7.4. Operation Precautions 1&{Ei% P8

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

It is forbidden to use and leave the battery next to heat and high temperature sources, such as fire, heater, etc.
Please use a special charger for lithium-ion batteries when charging

During usage, it is strictly prohibited to reverse the positive and negative terminals of the battery

Do not throw the battery in the fire or heater

It is forbidden to use metal to directly connect the positive and negative terminals of the battery to short-circuit
It is forbidden to transport or store the battery with metal, such as hairpins, necklaces, etc.

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

It is forbidden to directly weld the battery or pierce the battery with nails or othersharp objects

® [tis forbidden to use or place the battery underhigh temperature (underhot sunlight), otherwise it may cause
the battery to overheat orfail to function and shorten its life.

® [tis forbidden touseit in places with strong static electricity and strong magnetic fields; otherwise it will
easily damage the battery safety protection device and bring hidden dangers of safety.

® [f thebattery leaks and the electrolyte splashes on the skin or clothes, immediately wash the affected area with
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running water. If the battery leaks and the electrolyte enters the open parts ofthe human body such as the eyes,
mouth, nose, etc., immediately rinse the eyes with a large amount of water and send to a doctor for treatment
immediately, otherwise it will cause serious harmto the human body.

® If the battery emits peculiar smell, heat, discoloration, deformation, or any abnormality during use, storage, or
charging, immediately remove the battery from the device or chargerand stop using it

PR EMBNKE, REFAHN, NMETFHZETFIRNIFEF
BIEREMERARTRS, MA. MAREFERNEE

ZTHENEERERFRMTATBEES

EEAIES, TRRBEBEAREGE

RiEREMET A MASER

B A BERERBME RGNS

RILBBME5ERE, NAX, TESF—EiEmcE

RIEBR i HE. BRI SRS

RIFERIFZE BN AT FRHE R BERIZE

RUIEASET KANMAATERIRERY, SN eRsEEMIANINERM. FonpE
BIEESRFR MRS R, SNUZRFBEMRERIPEE, HRAL2NRE
NREBMIRR, BERREIRKEXRRLE, MIZETARENKEARRMXIE, NREMELEMEE, B
BRHENRE. O SFARFREML, NYEBAEFKPERE, #3EEERT, SUEWARER
TEHE

o MERBMEHFEK. KA. BB, TEHER. UE. TEIEFHNEARE, LEEEEMNEER
TEEBFEEHER

7.5. Disclaimer 2S5 EH

If the product demanding party does not use the provisions in this manual, which causes socialimpact and affects
the reputation of EVE Power Co., Ltd., EVE Power will pursue the responsibility of the product de manding party.
According to the degree of impact on EVE Power, the product demand party must provide compensation to EVE Power.

MRAFFRBRBUFNREEBEPOMREHTER, EFRERERM, HHILZSE s HBRABNE
BiEE IR, ML CENNBRABDRRER @B R BUNFE, RIEXHAILZE HBERABNEMM N
BE, FaBREUFAHILZEHERATRERR.

7.6. Other HE

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

EREIEBRAREROEDR, RENGDEHRE.
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8. Contact Information BERF T,

Address: EVE Power Co., L td., No .68 Jingnan Avenue High-Tech Zone, Duodao District, Jingmen, Hubei .
Tel. 86-0724-6079699

Fax: 86-0724-6079688

Website: http://www.evepower.com

BRAMUE: BRI THEFARXSHX - RIDXHEKE 68 5, HMILIZEHNBERAE
BXRFEIE: 86-0724-6079699

ZH: 86-0724-6079688

PI3E: http://www.evepower.com

9. CellDrawing of LF105 LF105 BB E4E

67X 1mm
D

SO0FS 008

'RETRTY

Fig.7 Cell Drawing of LF105
7 LF105 B3t EI4E
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