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Term Definition RBE X

Product: Refers to rechargeable Prismatic LF50F LFP battery with aluminum shell manufactured by EVE Power Co.,
Ltd. in this specification.

= ml AREERRTE R R RILZ S NB R AT £ LFS0F RIS Z5E7 LFP S2E T,

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

= P 85It EmHBERAREEFRHESRTNES.

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

HIRRE: B nERRRRE,

Cell temperature: The temperature measured by temperature sensor installed at the center of cell surface.

BRE:: BEABBREROFRERZRNENBMIRE,

Fresh battery: Refers to the state of the battery within 30 days from the date of manufacture of the product.

WM 5B mE ST H AR 30 RUABIRE.

Rate: The ratio of the charge-discharge current to the rated capacity of the battery is indicated by the letter C. For
example, if the battery capacity is 50.0Ah, when the charging or discharging current is 25.0A corresponding
to the charging or discharging rate of 0.5C.

& R RHEBRSENNTEFEENLE, AFE CHRT. Fli, BHAEE) 50Ah, HFTBIKE
EE3fJ0 25.0A BY, MIZZEREMEEfEE A 0.5C,

State of Charge: Under unloaded conditions, the ratio of the battery capacity state to the rated capacity measured in
ampere-hours or watt-hours. The abbreviation is expressed by SOC. For example, if the capacity of 50.0Ah
is regarded as 100% SOC, the capacity is 0Ah corresponding to the 0% SOC at a current of 0.5C.

RS EEATMBERT, URENEHE AN AR ENBURERSSTEREMLLE, 45

5 H SOC &ro 1. HRAEN 50.0Ah BPIRZMA 100%SOC, NMAEJ 0Ah BF, SOC J9 0% (B
A 0.5C) 6

Cycle: The battery is charged and discharged once time according to the prescribed charging and discharging standards
for a cycle.

& 3 BhEAENERILERE—RA—MER,

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

TRAEFEE . AMIEHE 3.5 REMRM 78 BRAR .

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

FRAETRER . AHIAE HEE 3.6 REMARMIM R,

Open Circuit Voltage: The voltage of the battery measured when no load or circuit is connected. The abbreviation is
expressed by OCV.

FEREBE: SHBRNTAAHMBEENENBMNEE, S5 B OCV Rix.

DC Resistance: The ratio of the voltage charge to the corresponding current change under working conditions, the
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abbreviation is DCR, and the test method is as described in section 3.7.3.4 of this specification.

HARME: TERGTREANBETSHENNBRT L2, 85 A DCR R, WA G EMAIEHEE 3.7.3.4
PR,

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.

BkeRe: LUEHRE S HIA BIR R BB EROR A BRI, BORERS R UE—AMEIM, HEUE. AR
BB REI,

Compression Force: When the module is assembled, the safety margin of the compressive force which the battery can
withstand.

MR 1 RAARN, B AREEINTSBER.

Units of measurement: Refer to following table

MERAI: TR

Table 1 Unit of measurement

R1IMELN
N Unit Abbreviation Type
o BB w5 E ]
\olt \oltage
1 N \Y4
45 BE
Ampere Current
2 . A .
RIE ==hsis
Ampere-Hour Capacity
T\ E=R==}
Watt-Hour Energy
4 Wh ap =
EAF-/ B BEE
Ohm Resistance
5 - Q
KR =N
6 MilliOhm Resistance
- Q
Ly " L]
. Degree Celsius o Temperature
BEKE mE
Millimeter Length
8 = mm KpE
9 Second Time
) s B iE) &8 fir
10 Hertz ’ Frequency
e ’ e
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1. Basic Information EZ&E R

1.1. Scope of Application i&F33EE

This specification is applied to Prismatic LFP Battery of LF50F with aluminum shell manufactured by EVE

Power Co., Ltd.

A=A BER T HRILZ S B R AT £ LF50F 5

1.2. Product Type = gh3E8Y

Prismatic lithium-ion battery with aluminum shell ARZ$875 25 F it

1.3. Model /=& #F
LF50F
2. Cell Specification E Mg S5

2.1. Basic Parameters B3 thE A B %

Table 2 Basic parameters of battery

SRR iR TR,

R 2 BHERSHY
Items Parameters Remarks
mB Y fipas
Rated. Capacity Co £0,0Ah 0.5C, 25+2°C, 2.5-3.65V
BEARE Co ' Fresh battery ¥ e th
Rated. Energy 0.5C, 25+2°C, 2.5-3.65V
g A 160.0Wh N N
BEEEE Fresh battery Ff&f g 5th
ACR AC, 1kHz, 20~50%SOC
355 APE <2.0mQ N )
M Fresh battery FT8¥E87th
Nominal Voltage ~
A FRERE 3. 0.5C, 25°C+2°C, 2.5-3.65V
Weight
=8 10351009 /
2
Charging Cut-off Voltage
3.65V /
75 B3 PR BE [ (Urmax)
Discharging Cut-off Voltage 2.5V (0°C<T<65°C) ,
B A LE BB E (Unmin) 2.0V (-20°C<T<0°C)
Charging/ Standard Charging/Discharging
Discharging Current 0.5C/0.5C 259C4£2°C
FE/ER WE TR B
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Maximum Charging Current 1c
. . °C+2°
BAFEER 27CC
Maximum Pulse Discharge Current L2C 5 5
. . _ °C+2°
PN G e
25°C Standard Cycle Capacity Retention>80%.
CyC|Ing 250C$/]_K;E'TEE$ 1500 CyCIeS, 05C/05C g%f%?%%ZSO%

Performance

BIRMERE 45°C Standard Cycle Capacity Retention>80%.

45°CHT E(EFR 1000 Cycles, 0.5C/0.5C B RAREE>B0%
) Charging Temperature

Operation 75EE R 0~65°C /

Temperature S f:lx
[ ischarging Temperature
TYERE spesEE -20~65°C /
/Aisz
Storage A ~350° .

Tempergture >1 Month, >1 1A 0-35°C Delivery SOC State (20~50%)

FHERE <1 Month, <1 ™A -20~45°C % SOC K75 (20~50%)

2.2. Product Parameters = fa 148

2.2.1. Dimension and Weight R~. EE21E4F
Table 3 Battery size and weight index
& 3 BMRSTEEET
N Items Parameters Testing Methods
> il= B Mist 7 k2
Terminal Height 129.84+0.5mm
SEH)
Can-top Height 127.0£0.5mm
BEEEh)
1 Dimension ngi) 148.3+0.5mm .
Thickness 26.7+0.5mm
BE) (300kgf, Delivery SOC)
Center distance of pole 114.640 3mm
RAEFRICEE (1)
2 Weight / 1035+100 3.7.2
+
s8 g -
2.2.2. Electrical Performance Index BB HEIEFR

Table 4 Battery electrical performance index

& 4 EhERMEREISAT
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N Items Parameters Testing Methods
o ij= BH Mk T+
Capacity 25°C, 0.5C Capacity
1 =8 25°C, 05C BB >50.0Ah 3731
-20°C Capacity Retention
I >50%
20°CHEFRRFR -
>
Discharge 0°CRERTFE =80%
2 Performance 10°C Capacity Retention 3.7.32
SR ERE M RE 10°CE BRI = >85%
55°C Capacity Retention
- >95%
S5°CREBRIGR
25°C, 0.2C Capacity Retention
= >100%
~ate Disch 25°C, 0.2C BERFFE -
ate Discharge S - .
3 Performance 25°C, 0.5C Capacity Retention 100% 3733
s o 25°C, 0.5C BERFFE - o
EEREMERE _ j
25°C, 1C Capacity Retention .
>
25°C, 1C BRIRFE =98%
4 PCR 25°C_1C_10s@50%S0C 3.0mQ 3.7.34
N ° <3. .7.3.
B ~1C_10s@50% =3.0m
Cveli 25°C 0.5C/0.5C, 1500 Cycles Capacity Retention >80%
ycling o “to e 2=>800
; Performance 25°C 0.5C/0.5C, 1500 X e;ﬁ%fzsom 2735
BRI 45°C 0.5C/0.5C, 1000 Cycles Capacity Retention >80% T
45°C 0.5C/0.5C, 1000 % BEREFE>80%
S 100%S0C, 25°C, 28 days Capacity Recovery >96%
torage o e
5 Performance 100%S0C, 25°C, 28 X ﬁ;lﬁﬁ—.—z%% 2736
FEREMAE 100%SOC, 45°C, 28 days Capacity Recovery >90% T
100%SOC, 45°C, 28 X BEMEE>90%

2.2.3.

Safety Performance £ M 8EFEHT

Table 5 Battery safety performance index

& 5 iR 2 IEREIET

Items Standard Testing Methods
No. HE tk MR ET
External Short-circuit No fire and explosion
! 5hERITR RN, IR 374l
Impact No fire and explosion
2 Y A2k, TIRIE 3742
Drop No fire and explosion
3 - = 3.743
5373 RN, NIENE
Thermal Abuse No fire and explosion
4 HOF A2, IR 3744
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Overcharge No fire and explosion
5 N y 3.745
27 FHA. FIBIE
6 Forced Discharge No fire and explosion 3746
SRR RN FIBENE o

2.3. Battery Drawing B3t E|4%

See Figure 4.
WE 4

2.4. Appearance M1

The battery should have no obvious scratches, cracks, rust stains, discoloration, or electrolyte leakage, which

have any defects that affect the commercial value of the battery.

iR, ZERERRTRXENEMEANE

BN TR A, HIR.

3. Testing Conditions {38 &

3.1. Environmental Conditions If 3B &4

Unless otherwise specified, the test should be carried out in an environment with a temperature of 25<C +2<T,

a relative humidity of 15%~90% RH, and an atmospheric pressure of 86kPa to 106kPa. The ambient temperature

mentioned in this specification refers to 25°C+2°C.

BB EREIN, RBNIERE RN 25482°C, 1BIEE 15%-90% RH, KSE /14 86kPa~106kPa HYIfiE

H1T, AIMEBERIRIINER, 218 2532°C,

3.2. Measurement Instrument M &8 %

E‘W]Eﬁﬁ%l‘ﬁo

The accuracy of measuring instruments and meters should meet the following requirements:

MENEE. EREMENHE UL TEK:

1) Voltage measuring device EB[ENEHRE: 40.1%);
2) Current measuring device FENEXE: 40.1%;

3) Temperature measuring device ;22X E: +0.5°C;
4) Dimension measuring device R~ M EEHEE: 20.01mm;

5) Weight measuring device EEME3E: 40.1¢.

3.3. Testing Clamp Preparation i & B H&

The single battery needs to be clamped with steel splints or aluminum alloy splints (thickness: >8 mm). The

splints need to cover the large surface of the battery. The splints are fixed with 4 M6 bolts. All sides of the splints

need to be covered with insulating film, fixtures as shown below:
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BEEMERARXR (BEE: >8mm) BE, XIRFEBSREEMAE, RIRZEIRA 4 T M6 1812
E, BRRZFTEANFTRLSREE, RETENTEMR:

Fig. 1 Schematic diagram of battery clamp Fig. 2 Insulation film of battery clamp
1 BikArREE 2 Btk ALK REE

3.4. Testing Clamp Installation ;lliZ sk B %%

Place the battery covered with blue film and top film in the middle of the clamp, and the initial compression
force is (200+20) kgf.
REBEERRNINEL LA MEMETRASRE, FMIBFENN (200£20)kgfo

Fig. 3 Side view of battery shaft
3 Bt E

3.5. Standard Charge #T/E 5T,

The battery is charged at a constant current of 0.5C to 3.65V under the condition of an ambient temperature of
25°C+2°C, and then transfers to constant voltage charging at 3.65V until the charging current is less than or equal
to 0.05C, and rest for 30min.

EFRRBETIMREE 252°CHRMHT, WML 0.5C WBRIERTEE 3.65V, FAGTE 3.65V T
1BEFEHE, BEERBEMNTEFT 0.05C, HE 30min.
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3.6. Standard Discharge FRABEE A

The battery is discharged at 0.5C constant current until the voltage reaches 2.5V cutoff under an ambient
temperature of 25<C £2<C, and rest for 30min.

VERBREREE 25°C2°CRFMHT, XEMEL0.5C WERIERME, MEEBERXE 25V B
1E, #AE 30min,
3.7. Testing Methods MiX 75 3&

3.7.1. Dimension R~

Testing Instrument {30 1% &

CMM Measuring Instrument CMM ST £1Y

Testing Method 136 75 74:

Use CMM Measuring instrument to measure the width, height, and thickness (300kgf) of the battery.

£ CMM NIEMCNIE BT E. SEMEE(B00kgf T).

*The thickness of the battery will increase as the SOC increases, and it will increase along with usage. The
thickness in this specification indicates the thickness of the battery at the time of shipment (20%~50% SOC).

*BMEERE SOC EBMIBFMEM, MEERNEIEMSEAIEM, LEEEHENELNER

(L £5BY 20~50%S0C) o

3.7.2. Weight E2

Test Instrument X018 % :

Electronic Scale B8 F#¥

Test Method %3675 7% :

The weight of the battery is measured by using an electronic scale.

ERBEFENEEMNES,
3.7.3. Electrical Performance EB Ak

3.7.3.1. 0.5C Discharge Capacity and Energy 0.5C IEE R EFEE

Under the condition of an ambient temperature of 25°C+2°C, the battery is discharged to 2.5V and rests for
30min, then charged to 3.65V by standard charge mode (3.5) and then discharged to 2.5V by standard discharge

mode (3.6), the final discharge capacity and discharge energy are 0.5C capacity and energy, respectively.
IR RRE 25+2°CKRMT, 1) BiLL 0.5C NERIERMEBE 2.5V, 558 30min; 2) BIRE (3.5)

INY="!

HITIVETTE; 3) BRI (3.6) HITAVERE, MBAEIERN 05C B8, MELEEIZRN 05C &,
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3.7.3.2. Temperature Discharge Performance ={fE B4 AE

1) The battery is discharged to 2.5V by standard discharge mode (3.6);

2) The battery is charged to 3.65V by standard charge mode (3.5);

3) The battery stands at X°C for 4h and then discharged to the corresponding cutoff voltages at a current of
0.5C, rests for 30min, record the discharge capacity Ci, C1/ Co is the capacity retention rate;

4) The battery stands at 25 °C for 4h;

5) Repeats the steps 2~4 to obtain the discharge capacity and capacity retention rate at different temperatures.

Note: the cut-off voltages of x = -20, 0, 10, and 55 °C correspond to 2.0, 2.0, 2.5 and 2.5V, respectively.

1) EBMIRER (3.6) HHTIRENE,

2) EBMIRER (3.5) HITINETE;

3) EMITE X °CIFMETHE 4 /B, FABLL 0.5C B RIERMEERBELLBE, #E 30min, iBFR
MEBAE C1, C/ CoRIAREREFE,

4) BEREREE 25°C, #E 4h;

5) EE 2~4 T ¥, BIFRABENKBEERBTERTFE,

#&iE: mE X=-20, 0, 107 55°CIYAYELLEEBESD 7 2.0, 2.0, 257 2.5V,

3.7.3.3. Rate Discharge Performance {148k

1) The battery is discharged to 2.5V by standard discharge mode (3.6);

2) The battery is charged to 3.65V by standard charge mode (3.5);

3) The battery stands at 25°C for 4h and then discharged to 2.5V at a current of XC, the discharge capacity is
recorded as C,, Cof Cq is the capacity retention rate;

4) repeats the steps 2-3 to obtain the discharge capacity and capacity retention rate at different rate. (X=0.2,
0.5and 1.0C).

1) EBMIRER (3.6) FITARAEME;

2) EBMIRER (3.5) HITANETE;

3) EBMITE 25°CTHAE 4h, B XC IEMMEERLERE 25V, HPHRBEEIZH C2, CI/CRINEE
RERR;

4) EE2-31H, REFRABRNBBERESBTEREFE, (X=0.2. 057 1.0C).

3.7.3.4. Internal Resistance RFE

a. ACR: When the SOC is 20 %~50 % at ambient temperature of 2512°C, test the cell with a frequency of AC
1 kHz.

b. DCR: 1) The battery is discharged to 2.5V by standard discharge mode (3.6), 2) The battery is charged to
3.65V by standard charge mode (3.5), 3) The battery is discharged at 0.5C for 1h (adjust the SOC to 50%), rests for




EVE

-EVE Power CO., LTD Confidential Proprietary-

Specification No. \ersion

Model LF50F N PBRI-LF50F-S01-LF
ode Mg HEe kRS

3h, record the voltage at the end of rest as V1; 4) The battery is discharged at a constant current of 1.0C for 10s, the
voltage after discharge is recorded as V2; 5) The DCR is calculated by (V1-V2)*1000/50.0mQ.

a. 3MAME (ACR): 7EMIRIRREE 25°C £ 2 °CBYFMHT, 20% ~50%SOC BYEE MR A 1kHz BUSAZR#1T
Mzt

b. BRI (DCR): 1) BMIRIR (3.6) HITALEME; 2) BMIRIR (35) #HITIWETRHE; 3) Bl
X 0.5C BIEBIRIEMME 1h (JA%Z SOC J9 50%) , #4E 3h, IERMWEFRIABE Vy; 4) AF 1.0C BRIER
18 10sec, IERIMERHAEE Vo; 5) 118 DCR, DCR=(V1-V2)*1000/50.0 mQs

3.7.3.5. Cycling Performance &3I4 &E

Under the condition of ambient temperature of 251 2°C, prepare the clamp according to (3.3) before the test.
When the SOC is shipped at room temperature, install the testing clamp according to the method in (3.4).

1) The battery is discharged to 2.5V at a current of 0.5C and rests for 30min, 2) The battery is placed in
25+2°C/45+2°C for 4 hours, 3) The battery is charged to 3.65V at a constant current of 0.5C, and then switched to
constant voltage charging at 3.65V, until the charging current is less than or equal to 0.05C, rests for 30min, 4) The
battery is discharged to 2.5V at 0.5C constant current then rests for 30min, 5) Repeat steps from 3 to 4 until the

discharge capacity of step 4 < 80% of the rated capacity, record the number of cycles.

EIFRRE 252°CHRMT, MiLATIEER (3.3) HITREAES, TERETHIEA SOC B, 2R (34)
M7 ERENIRN KR,

1) EBMITE 25°CTFLL 0.5C 1ESRANEBE 2.5V, B#E 30min; 2) EBMIEBETF 25+2°C/452°CHYIRIEH, HE
4h; 3) EBILA 0.5C RYBBRIEMFTEE 3.65V, FAGTE 3.65V THIEERE, EEFBEM/NFHFTF 0.05C,
HE 30min; 4) BRI 0.5C IESMMEE 2.5V, #E 30min; 5) BIFE 345, HEE 4 THBEE<80%
HERENAL, BRENBEL

Remarks: When the cycle capacity retention rate decreases by 5%, the charging current 0.5C current value is
adjusted to 0.5Cx(1-5%xn) at this time, n=0, 1, 2, 3, 4, ...., the battery undergo down-current cycles.

BiF: BHBSRFESRH 5%, IATFEEE7 0.5C BIREIEE ) 0.5Cx (1-5%>n), n=0, 1, 2, 3,
4, ..., BSHEITERER,

3.7.3.6. Storage Performance 7Zfi&4 A&

Under the condition of ambient temperature of 251 2°C, prepare the clamp according to (3.3) before the test.
When the SOC is shipped at room temperature, install the testing clamp according to the method in (3.4).
1) The battery is discharged to 2.5V by standard discharge mode (3.6);
2) The battery is to 3.65V by standard charge mode (3.5), and then the batteries are stored in the temperatures
of 25/45°C for 28/ 28 days, respectively;

3) The battery is put aside for 4 hours at an ambient temperature of 25°C+2°C, then the battery is discharged to
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2.5V by standard discharge mode (3.6), record the discharge capacity as Cs;

4) The battery is charged to 3.65V by standard charge mode (3.5) and discharged to 2.5V by standard
discharge mode (3.6), record the discharge capacity as Ca;

Capacity recovery rate=Ca/Cy><100%.

TEIRRE 2522°CAUR G T, MAAHRER (3.3) HITRAES, AR ETHEA SOC BY, 1REE (34)
A ERENIRAK R,

1) EBAIRER (3.6) FHITIRAEMRES,;

2) SAIGTRER (35) MITIRETEEE, HBMTE 25/45°CIF IR T77fi# 28d/28d;

3) EBMTFAEEENH/GTE 25°C2°CTHIE 4 /Y, RBITEREBEAI (3.6) ME (BRBBBEC);

4) EBIETBA (35) 7E, AMEKREAH (3.6) ME (BRBEBEE Ci)o

BEME FE=Ci/Cp>100%

3.7.4. Safety Performance &2 148k

3.7.4.1. External Short-circuit SN B4 B&

Under the condition of an ambient temperature of 25°C+5°C, the battery is charged at a constant current of
0.5C to 3.65V, and then transfers to constant voltage charging at 3.65V until the charging current is less than or
equal to 0.05C. Then the battery is then short-circuited by connecting the positive and negative terminals with a
total external resistance of 30mQ=10mQ. The battery is to remain on test for 6h or until the case temperature
declines by 80% of the maximum temperature rise, whichever is the sooner.

(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

EMEURE 25°C5°CRISFMA T, XFEMLL 0.5C RYRBRRIBRFTEBE 3.65V, FA/STE 3.65V THIEETE,
BEERBEMNTFEFTF 005C, AR2WEIMEET, A 30 10mQAYIMR 8 PE % 13 IEARA Sa R AR AT
1THER, BMEERNIRTRE 6/, NEERANWEE FRERARER 80%, ERRNREHE
—MRLRT LUE L,

(5% IEC 62619:2017 (FRtEMIFERM EAREM—TIWARERFEHIZSER)),
3.7.4.2. Impact E¥)HhE

Under the condition of an ambient temperature of 25°C+5°C, the battery is charged at a constant current of
0.5C to 3.65V, and then transfers to constant voltage charging at 3.65V until the charging current is less than or
equal to 0.05C. The battery is discharged to 50%SOC at a current of 0.2C.

The battery is placed on a flat concrete or metal floor. A type 316 stainless steel bar with a diameter of 15.8
mm =+=0.1mm and at least 60mm in length or the longest dimension of the cell, whichever is greater, is placed

across the centre of the cell or cell block. A 9.1kg rigid mass is then dropped from a height of 610mm=25mm onto
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the bar placed on the sample. And then a cylindrical or prismatic cell is to be impacted with its longitudinal axis
parallel to the flat concrete or metal floor and perpendicular to the longitudinal axis of the 15.8 mm diameter
curved surface lying across the centre of the test sample. A prismatic battery is also to be rotated 90 degrees around
its longitudinal axis so that both the wide and narrow sides will be subjected to the impact. Each sample is to be
subjected to only a single impact with separate samples to be used for each impact.

(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

EMGERE 25°C5°CRIF M T, XFHMLL 0.5C RYRBRRIBRFTEBE 3.65V, FA/STE 3.65V THIEETHE,
BEEFRBEMNTEFTF 0.05C, AFETI 0.2 C BRIBMKIEZE 50%S0C,

REOHETENEMEXEEME L (SEMIRFERAE SRS % B S5 R R EIMRE
), RE¥ERO= (15810.1) mm, KE L>60 mm MESRKRTREPRAERN 316 RNEN, KB
TEROHRHASBEEER, FH m=9.1kg B¥MEMEE H= (610£25) mm EEEIWNE L, HHAEBE
ESEN AR 00 E, UEBMEEMEEIWEAENN, SREMREZT— T,

(5% IEC 62619:2017 (FRMEFMIFER BB RBM—TUWHATREREFEERESER)),

3.7.4.3. Drop &%

Under the condition of an ambient temperature of 25°C+5°C, the battery is charged at a constant current of
0.5C to 3.65V, and then transfers to constant voltage charging at 3.65V until the charging current is less than or
equal to 0.05C. The mass of the battery is less than 7kg, so the battery is dropped so as to obtain impacts in random
orientations. The battery is dropped three times from a height of 1.0m onto a flat concrete or metal floor (The metal
floor should be taken appropriate measures to avoid external short circuits between battery and the floor).

(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

TEIIRIREE 25°CH5°CRISRME T, XFEELL 0.5C FYRRIRIERFTRE 3.65V, AAISTE 3.65V THIBEFHE,
BEEFZBEMNNTET 005C, BMRE/NTF 7kg, BKEAMAMEN. BT 1.0m SHUEKERFIERE
RIEREMIRE (ERMIRFERAE SNBSS B DS IR A EINRER) =R,

(% IEC 62619:2017 (BMEMIFBRMEERREM—T I A TREBFBEHEREER)),

3.7.4.4. Thermal Abuse #iia

Under the condition of an ambient temperature of 25°C+5°C, the battery is charged at a constant current of
0.5C to 3.65V, and then transfers to constant voltage charging at 3.65V until the charging current is less than or
equal to 0.05C. The full charged battery, stabilized in an ambient temperature of 25C+5<C, is placed in a gravity or
circulating air-convection oven, the oven temperature is raised at a rate of 5C/min+2<C/min to a temperature of

85<C £T. The battery remains at this temperature for 3 h before the test is discontinued.

-10-
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(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

AR 2535°CRUSMHT, XL 0.5C WHERIERFTHEE 3.65V, FAIGTE 3.65V THIEETHE,
BEEZBEMNNTET 0.05C, BmBNEsRETREN (2535) CHMFESF, RER (2545) °CL
HE (85#5) °C, BEMEFRER (542) °C/min, FEERE (8545) CEVIFEHME 3 /)\BY,

(&% IEC 62619:2017 (BRIt AIIFBRME BARREBEM— TR REEFEMREER)),

3.7.4.5. Overcharge 1278

Under the condition of an ambient temperature of 25°C+5°C, the battery is discharged to 2.5V at a current of
0.2C, and then the battery is charged with a constant current equal to the maximum specified charging current of
the battery (1.0C) until the voltage reaches 1.2 times the maximum voltage value (3.65V). Then, the charging is
terminated. The test shall be continued until the temperature of the battery surface reaches steady state conditions
(less than 10T change in a 30-minute period) or returns to ambient temperature.

(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

TEIFRIRE 2545°CZRMT, B 0.2C BRIENMEBE 25V, MEFERARATEEM (1.0C) KB
MAEE 1.2 ENEAAFEFZTBBE (15365V). EERE THEEFREENEHERE 30min RIEEE
HNF 10°CEY, = 1EMH,

(5% IEC 62619:2017 (FRMEFMIFER BB RBM—TUWHATREREFEERESER)),

3.7.4.6. Forced Discharge 3& I/ B8

Under the condition of an ambient temperature of 25°C+5°C, the battery is discharged to 2.5V at a current of
0.2C, and then the battery is forced to discharge at a constant current of 1C for 90 minutes. If the maximum
discharge current XC cannot reach 1C, continue to discharge with the maximum discharge current for t min (t=
1C/XC*90min).

If the voltage of the battery reaches the target voltage (-3.65 V) during the test period, the battery voltage
should be kept stable for the rest of the time by reducing the discharge current.

(Refer to IEC 62619:2017 Secondary cells and batteries containing alkaline or other non-acid electrolytes -
Safety requirements for secondary lithium cells and batteries, for use in industrial applications).

EFRRE 25£2°CHUS AT, Bittbl 0.2C BAIERMEE 2.5V, G 1 CIEE BAMRHNE 90 min,
NREAREBER XC ARE 1C, NARAMEBEMIFLEME tmin (t= 1C/XC*90min) ;

NRETNIXETEEEA, BENBEEATBIFEE (-3.65V), W IZEIERBERR, ERRMTE
REFEDBERE,

(% IEC 62619:2017 (FRMEMIFBRMERBRAREN—T U ATREBFEHELZTE2ER)).

-11-
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4. Charge and Discharge Parameters Fi{EB &5

4.1. Charge Mode 78 EB1E T

Table 6 Charging mode parameter table

&6 THEEASHX
Items Specification Condition
= A ks
Standard charging current
BB 0.5C 25°C+2°C
Maximum continuous charging
current 1.0C 25°C+2°C
BARFEAFEBER
Standard charging cut-off voltage Single battery<<3.65V
IR E L BE B{REM<3.65V
Standard charging mode Refer to section 3.5
RS EERT B 35%
Standard charging temperature
TR R E 25°C+2°C
No matter what charging mode the battery is in, once
Absolute charging temperature the pattery temperature exceeds the abs_olute
(battery temperature) 0-65°C charging temperature range, charging will stop
HITFERE (AR it FaMHmEE&EN, BEE—BiiE"
HX 7 RESEE, BMELEFE
No matter what charging mode the battery is in, once
) the battery voltage exceeds the absolute charging
Absolute charging voltage Max 3.65 V voltage, the charging will stop
X TR Ex3esy | BREHATAMIEEER, SuaE—BE

BN ERESTE, BMELERE

4.2. Discharge Mode IREEIET

Table 7 Discharging mode parameter table

xR THRBERASHE
Items Specification Condition
IS A S
Standard discharge current
AR R B 0.5C 25°C+2°C
Maximum continuous discharge
current 1.0C 25°C£2°C
=¥ Vi EEEIES 2=
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Temperature T > 0°C
Discharge cut-off voltage 2.5V BE T>0°C
B A IFBE Temperature T < 0°C
20V SRR T<0°C
Standard discharge mode Refer to section 3.6
FRER BRI BE36T
Standard discharge temperature
PR IR 25°CR2C !
No matter what discharge mode the battery is in,
Absolute discharge temperature once the battery temperature exce_eds the absplute
(battery temperature) 20-65°C discharge temperature range, the discharge will stop

HIHERE (BHRE)

Tie B FEHREERN, BtEE—BEL
BN ERESEE, BMELERE

Absolute discharge voltage

LB I IR BRI

Min 2.5V (T > 0°C)
Min 2.0V (T < 0°C)

&/ 2.5V (T >0°C)
8/ 2.0V (T<0°C)

No matter what kind of discharge mode the battery is
in, once the battery voltage is less than the absolute
discharge voltage, it stops discharging

Tt F R EREN, BlBE—B/NF
HITRERBE, BEMFILERE

4.3. Charge Mapping table Z£E Mapping &

Table 8 Charge Mapping table

% 8 Z£H Mapping 5%
JH [EFo,
= 0 (0~10) [10~20) | [20~25) | [25~45) | [45~55) | [55~60) | [0~65)
SOC
0%~60% 0 0.1 0.2 0.5 1.0 0.5 0.2 0
60%-70% 0 0.1 0.2 0.5 0.8 0.5 0.2 0
70%-80% 0 0.1 0.2 0.5 0.5 0.5 0.2 0
80%-90% 0 0.1 0.2 0.5 0.5 0.5 0.2 0
90%-95% 0 0.1 0.3 0.3 0.3 0.2 0
95%-100% 0 0 0.1 0.1 0.1 0.1 0
4.4. Pulse Mode B B
4.4.1. Pulse Discharge Mode B A% EEFE =
Table 9 30s Pulse Discharge rate table
7 9 30s PKHREBIEERK
30s pulse discharge rate/C
30s B AR fEEK/C
SOC\T | -20 | -15 | -10 | -5 0 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65
100% 1010|110} 20 (2022 |12|12|12|12|12|12|10|10|10|210|120]| O

-13-
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95% 1010|1020 }10(212|212|212|12 12|12 |12 |10|10|10|20|10]| O
90% 1010|1020 }10 (212|212 |212|12 12|12 |12 |10|10|10|20|10]| O
80% 1010|1010 |10(212 |12 |12|12 12|12 |12 |10|10|10|210(|10]| O
70% 05(05/05|10(210|10|10|10|210|212|12|12|10|10|08|08|05]| 0
60% o5(05/05|10(2120|10|10|10|20|10|10|10|10|210|08]|08]05]| 0
50% 0505(05|10|10|10}10(10|210|20|10|10|10|10|08|08]05| O
40% o5(05/05|10(210|10|10|10|210|10|10|10|10|210|08|08]05]| 0
30% 03(03|03|05(05|05|08|08|08|10|10|10(|08|08]05]05]03]| 0
20% 03,03(03|05|05|]05(08(08|08|10|10|10|08|08|05|05]03| 0
10% 0 0 02|02|02|05|05|05]05|]05|05|05(05|05|05|05]| 0 0
5% 0 0 0 0 0 0 0 0 |02(02]02]| 0 0 0 0 0 0 0
0% 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4.4.2. Pulse Feedback Mode B R E] /RIS,
Table 10 30s Pulse Feedback rate table
7% 10 30s BKA[EIREEREK
30s pulse feedback rate/C
30s RxAEIRfEE/C
SOC\T| O 5 10 15 20 25 30 35 40 45 50 55 60 65
100% | 00 | 0.0 | OO | OO | OO | OO | OO | OO | OO | OO | 0.0 | 00 | 00 0
%% (00|01 01)]02)|02]|02]02]|02]02)02]02)02]01 0
0% (01|01 01)|02)|05|05|]05|05]|05|05]| 05| 05]01 0
80% |01 |01 02| 05|05 |08)|08|08]|05|05]| 05| 05]01 0
70% (02|02 05|05|05|08)| 08| 08| 05|05)| 05| 05]02 0
60% | 02 | 02 | 05 | 05|08 |10 | 10 | 20 | 05 | 05 | 05 | 05 | 0.2 0
50% | 02 | 02 05|08)|08 ]| 10|10 |10 | 05|05 | 05| 05| 02 0
40% | 02 | 02 | 05|08 |10 | 10| 10 | 10| 05|05 | 05| 05| 02 0
30% (03|03 |05|08)|10 |10 | 10|10 | 05|05 | 05| 05|03 0
20% ( 03|03 |05|08)|10|10| 10|10 | 05|05 | 05| 05|03 0
10% | 03 | 03 | 05|08 |10 |10 | 10| 10 | O5 | 05 | 05| 05 | 03 0
5% 03|03 05|08 |10 |10 |10 | 10 O5 | 05|05 ] 0503 0
0% 03|03 05|08 |10 |10 |10 | 10 O5 | 05|05 ] 05|03 0

5. Safety Limits PRI

5.1. Voltage Limits B8 [E PR

Table 11 Safety limit voltage parameters

* 11 RefREBESHK

-14 -
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Item Category Parameters Protection Action
mB eyl S RIPEHIE
First Over-Charging Protection Decrease current or power
Charge E— R TR 370V e ek
Voltage
ZREEE Second Over-Charging Protection 3,80V Stop charging
B RS TRIP ' {ZLEME
First Over-Discharging Protection 2.0V (T>0°C) Decrease current or power
Discharge B RLRRIF 1.9V (-20°C<T<0°C) Pk T
Voltage
. - Second Over-Discharging o . .
REBBE Protection 1.9V (T>0°C) Stop*dlscharglng
5 — 4 PR 1.8V (-20°C<T<0°C) felERE

5.2. Temperature Limits ;2 EZ R

Table 12 Safety limit temperature parameters

® 12 R2RHEESH

Item Specification Remark
e A &ix
Recommended Operating Recommended battery usage temperature range.
Temperature Range 10°C~45°C R
WG EETE WEEHABAMNERESEE
SZ. /7
Maximum operating temperature If the battery temperature exceeds the maximum operating
_ ‘Eﬁ 951__ P 60°C temperature, the current needs to be reduced to 0.
mEERRE SR e R BARIERE, ARERN 0
Minimum operating temperature If the battery temperature exceeds the minimum operating

o P %JEF_ P -20°C temperature, the current needs to be reduced to 0.

RiERARE R AR R ERE, BREEREN 0
If the battery temperature exceeds the maximum safe
temperature, it will cause irreversible and permanent
damage to the battery, and the user should not use it

Maximum safe temperature higher than the maximum safe temperature.

BERSRE 05°C NEENERREEYRERSRE, BRBEmEt
AR KA, ﬂ%)*‘ﬁ%ﬁﬂﬁ BTREEE
mE
If the battery temperature exceeds the minimum safe

Minimum safe temperature temperature, it will cause irreversible and permanent

. P 20°C damage to the battery, and the user should not lower the

REXERE minimum safe temperature when using it.
MRBHEAREBIRMBRSEE, BRiEKE

-15-
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FAENXAERT, AREARNFAERTRRER:

SH B
/M )sz

6. Battery Operation Instruction and Precautions EB 3¢ BA R =E I

6.1. Product End-life Management = @& ap R LE 18

The battery life is limited. Customers should establish an effective tracking system to 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 discussed and agreed between the customer and EVE Power Co., Ltd.
When the internal resistance of the battery in use exceeds 150% of the initial internal resistance of the 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.

AR RERN, ERFNRIERNRERAZLNHICRE MEARRABMNABENEE,
AERBEMNNEREZNITEAEBRERF MBI Z S HERATHEINENWNARR, SEAREM
AR X B R TR ER 150% B 8/NFARRAEN 70%, NIFLEERBEM, ERIZMER, FiE
BRIBACIZE RN B R A BRKIE ™ M 8 & TN AR A A BT R & B I~ R R ERIER E.

6.2. Long-term Storage ¥ ER7Zfi#

After the battery is charged, it should be used as soon as possible to avoid loss of usable capacity due to
self-discharge. If storage is required, the battery needs to be stored in a low SOC state, and he battery needs to be
charged and discharged every 6 months. The recommended storage conditions are: 20%~50% SOC, 0°C~35°C,

relative humidity <60%.
BEtETREE, FRRMER, UERBMEMERTTAEENK, EREFiE, NEMFEEER soC
BTEITHEHE, BE 6 PAXNEMHAIT RTRE, WENEFMEFMN: 20%~50% SOC, 0°C~35°C, XY

HRE<60%o
6.3. Transportation i= 4§

Battery for shipping should be packed in boxes with the SOC of 20%~50%. The severe vibration, impact,
extrusion, sun and rain should be prevented during shipping. Applicable methods of transportation include truck,
train, ship, airplane, etc.

PmBYBRINEAR KT 20~50%S0C N EEMEHTIT, FiIER NG LERIZURED. AESHE. &
S BERMN, ERATRE. KE. B, WSEBTRIEH,

-16-
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6.4. Operation Precautions % {Fi%FH

® It 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.

® |tis 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.

® |t is forbidden to use metal to directly connect the positive and negative terminals of the battery to
short-circuit.

® |t is forbidden to transport or store the battery with metal, such as hairpins, necklaces, etc.

® |tis forbidden to knock or throw, step on, or bend the battery.

® |tis forbidden to directly weld the battery or pierce the battery with nails or other sharp objects.

® It is forbidden to use or place the battery under high temperature (under hot sunlight), otherwise it may
cause the battery to overheat or fail to function and shorten its life.

® Itis forbidden to use it 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.

® If the battery leaks and the electrolyte splashes on the skin or clothes, immediately wash the affected area
with running water. If the battery leaks and the electrolyte enters the open parts of the 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 harm to 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 charger and stop using it.

PR BEMENKR, REFRAN, NRETFRRTIENIFEH
RILREMERSERS, A MASREFERNEE

FENIEEAER FRMEERTBES

FEEAISES, MR MIE R REE

BIERBMEF A MAET

Rt B REEEEEMIE ARG

RIERBHEERE, Ak, IEF—EohmltF

D ERRE SR, ERBARI TS

R E#EIRE MR FREEFZRIZF B

BIEESET (RANMEXT) EARMERY, SNAIES5IREMIAHTIERL. FivH

]
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RITERREBENRHIZN S ER SNSRI BReFRIPEE, TRARENRE
NREBMLEME, BERENRE, BARERE, NABKPRIRE, HiEXESRT, S0

AR ERE
o RBMAHRK. KA. BB, TRIKH. F. TRIEPHIEARE, LEDFEMM
HEEHTERPEEHER

6.5. Disclaimer %= 7/=H0A

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

EVE Power.

NRBAFFFmBRBARNRKNHABPNNEHITER, ENESERM, HXHILZEERA
BINEEEREMY, HILZEHNERABDREERTRBREMUNTE, RIEXBILIZEDHERA
BIERMTIIERE, FmRRPATEBIZEHHNEIRATRHEE,

6.6. Other HE

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

7. Contact Information BE& AR

Address: EVE Power Co., Ltd., No. 68 Jingnan Avenue High-Tech Zone, Duodao District, Jingmen, Hubei .
Tel: 86-0724-6079688

Fax: 86-0724-6079688

Website: http://www.evepower.com

BXERME: SHILERITMEF ALK SHEX SITIXHIEAE 68 S, HILIZEHBRAT
BXARERIE: 86-0724-6079688

fEH: 86-0724-6079688
3L http://www.evepower.com
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8. LF50F Drawing LF50F EEjth B4

114,60 +0.30

148.30 40,50 _

[28.840.5
1270 £0.5

148.3 +0.5

Fig.4 Cell Drawing of LF50F
4 LF50F B3 thE 4
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