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ARIETE X Term Definitions

PR AR R R AR RS R B UR B (LD AR AR CBLR#FR Valeon) 277
LFP71173204-314Ah A 78 #J7 TE 40 7 A4 B 1~ L it

Product: Refers to the LFP71173204-314Ah rechargeable lithium-ion cell with prismatic aluminum shell
manufactured by Valcon New Energy Technology Co.,Ltd. (here in after referred to as Valcon) in this specification.

ZF: 185 Valcon 28 = i & & [F 1 E Ty .

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

PRBEIR B : et P Ak 14 ) LR B T

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

RVRIR AL : Fe N AR T O o TR PR P IR A A D0 8 ) P b T 1 TR

Cell temperature: The temperature of the battery surface measured by the temperature sensor connected to the
center of the battery surface and the positive and negative poles.

B, SR AL R H IR 7 RNEPIRE .

Fresh cell: Refers to cell with in 7 days after production.

FERREAER: /ORISR B R SRR S BB A 0. HEIRA RN 314 Ah, R/IK
R 157 A I, IFE/BCERE 30N 0.5C; A LT Y 280 Ah, 7o/ LY 140 A I, T 78/
%559 0.5C.

Charging/Discharging Rate: The ratio of the charging/discharging current to the capacity which measured by
the battery management system. For example, if the cell capacity is 314 Ah and the charging/discharging current is
157 A, the charging/discharging rate is 0.5C. If the cell capacity drops to 280 Ah and the charging/discharging
current is 140 A, the charging/discharging rate is 0.5C.

i BORES : AT TERHIIEOL T, BLZ2RE /NI B DL BLARR /N B DN BT T8 ) L it A IR S AR A R O U
55 H SOC . Billn: FHEAEIY 314 Ah KPR 100%SOC, NIZEE 157 Ah i SOC 79 50%.

State of charge: Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity
measured in Ah or Wh. The abbreviation is expressed by SOC. For example, if the capacity at 314 Ah considered as
100% SOC, the capacity at 157 Ah, considered as 50% SOC.

RRRE: ISR A8 S A R, 475 SOH #ox. #illn: k%A 314 Ah 4 100%SOH,

ZNETEMN 251.2 Ah B, SOH 1 80%.
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State of health: The ratio of actual cell capacity to nominal capacity, The abbreviation is expressed by SOH.
For example, if the cell capacity at 314 Ah considered as 100% SOH, the cell capacity decays to 251.2 Ah,
considered as 80% SOH.

PRI FEML L E 1 78 IR AR HE ZR T — O —MIEFR o BFA B3 A I 1 1E 5 78 A B 12 78 R et
R G, E7e R R A I A A IR % 78 f M e AR 7e I 0 o T8O AT DA — S5 3020 TR F AL S AR — BT A

Cycle: The cell is charged and discharged once as a cycle according to the specified charging and discharging
standards. The cell shall be charged and discharged once according to the specified charging and discharging
standards 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.

FIZEATE R : AR i 4.8.1 KTk i 8 IR

Initial charge: The discharging mode described in 4.8.1 of this specification.

FIGEACTEER . ARG i 4.8.2 S ik BT A AR =K

Initial discharge: The discharging mode described in 4.8.2 of this specification.

FRER L. FRITE B HNATA SO EORT o B I JUAS A, 465 F OCV i

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

SEWAFE: 45 r il IE SOARIEN 1 kHz FIESZ i, M2 N BEME, 465 H ACR £R.

AC resistance: Apply 1 kHz sine wave current between the positive and negative poles of the cell, and the
internal resistance obtained, which abbreviated as ACR.

BHWAM: TR it i i ARG S5 AR R AR A 2 B, 465 ) DCR %o, A T7 i an AR ks
155 4.7 Frik.

DC resistance: The ratio of the voltage change to the corresponding current change under working conditions,
and the abbreviation is DCR. The test method is as described in section 4.7 of this specification.

B HES T b s ORI NG, ke s pA it s 45 5 8 P R B S T ) F T 5 pack H D

Module: The intermediate product between single cell and pack, which is formed by lithium-ion cells in series

and parallel after installing cell monitors and management devices.

FE4E77: BEHAAERS, BB 2K R4 )0 2 il gt
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Compression force: When the module is assembled, the cell can withstand the force perpendicular to the cell
stacking direction.

SRR AL AT R e, DRI R JBE S o A A e S BB I, T 29 B A R )

Swelling force: The inherent characteristics such as the rebound of the electrode thickness may lead to cell
expansion during use which generates force on the clamp.

RSB SPGB M L REAH LU A R A B s, (HIEM . SAM. RS, FEARST. FefRRiom 1254 a.

Cell :The basic unit that realizes the mutual conversion of chemical energy and electric energy, composed of
cathode, anode, diaphragm, electrolyte, shell and terminal.

FRFM: 45HRT R, HEREHN 25+2 °C.

Room temperature: The abbreviation is RT, and the room temperature is 2542 °C.

BUERE: EHUE RIS T AT, il DASUE D% 78 i A A &

Rated capacity: The capacity of battery that be charged and discharged with rated power under the specified
test conditions and test methods.

WERRR: fEAEIRL ARG TIVE S, i e 4 A o A 400 FRL v A ) A SR A1) 78 R R B DL AR
TR R RE

Rated energy: Under the specified test conditions and test methods, the battery can be stably obtained charging
energy and stable output discharge energy during the whole life cycle .

PRI ER AUE DR 5 R 7 2 & SR E I A%, H5EE P £oR, AREBh
Prc fREEHUE R IIZE (1Pre = 0.5P) , Prd AREHE A B IIZE(1Prd = 0.5P). 404 fibae &4 1004.8 Wh,
FH A DI 502.4 W, JUERGE 78 B EUECE T #E A 1Pre/1Prd.

Rated power: The ratio of the charge/discharge power to the battery energy value measured multiple times by
the battery system, denoted by P. In this specification, Prc rests for rated charging power(1Prc =0.5P), and Prd rests
for rated discharge power (1Prd =0.5P). For example, when the battery energy is 1004.8 Wh and the charge/discharge
power is 502.4 W, the charge/discharge power is 1Prc/1Prd.

BEERER: fEHE BRI A FRI VA T, IO R B 5 e B i LU B 20 8RR

Energy efficiency: Under specified test conditions and test methods, The ratio of discharge energy to charge
energy of a battery is expressed as a percentage.

RE B ARRRRRAE R E I A A AL i T, bR i RE L TR AR BVIIR R AR R . AT

REEMELE, HADEER.
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Energy retention rate: Under the specified test conditions and test methods, the charging energy and discharge

energy of the battery are respectively compared with the initial charging energy and initial discharge energy,

expressed as a percentage.

WEEBA: WL

Units of measurement: Refer to following table

®1E AL

Table 1 Units of measurement

e LKA ¥ Ayt

No. Units Type of units
1 “V” (Volt) fREF L 147 Voltage
2 “A” (Ampere) ZH; FLYL A7 Current
3 “Ah” (Ampere-Hour) ZZH5-/]NEf 25 & HL07 Capacity
4 “Wh” (Watt-Hour) FLAF-/NE Ae & FLAL Energy
5 “Q” (Ohm) RKri HLFH 547 Resistance
6 “mQ” (MilliOhm) =XK1 FLFH 547 Resistance
7 “°C” (Degree Celsius) % K& &% %07 Temperature
8 “mm” (Millimeter) ZZ>K KA Length
9 “s” (Second) F» B [E] 547 Time
10 “kN” (KiloNewton) F-2f-ifiji J1HAT Force
11 “kHz” (KiloHertz) 2% PR BLA7 Frequency
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13445 & Fundamental Information
1.1 i&HJERl Scope of Application
AP RS o T ERBN B BEIR R . G AR~ =) 1) LFP71173204-314Ah #1185 1 H i
This document describes the specification of the LFP71173204-314Ah lithium-ion cell manufactured by
Valcon New Energy Technology Co.,Ltd.
1.2 =28 Product Type
TiAa e T .
Prismatic lithium-ion cell with aluminum shell.
1.3 /=5 Product Model

LFP71173204-314Ah

2 A% 240 Cell Specifications and Parameters

2.1 FEAHESE Basic Specifications and Parameters

R 2RSS
Table 2 Basic specifications and parameters
WiH ZH U
Items Parameters Remarks

R AR, LR, B, L%
T BB T s

AL
No scratches, cracks, rust and burrs on the /

Appearance . .
battery surface stains, deformation and

mechanical damage or electrolyte leakage
JE & (T)Thickness:  (71.72+0.5) mm
% (L)Length:  (173.82+0.5) mm
JB =i (Hi)Can-top Height:  (204.22+0.5) mm
&5 (H2) Terminal Height:  (207.01+0.5) mm

JF D
Dimension
(With Insulation Film)

30%SOC, 300 kgf

%E
- 5530+120 g /
Weight
e EL
WIRaR 314.0 Ah )
Nominal Capacity Z AR 4.8
S AL Specification 4.8
PARHE 1004.8 Wh b
Nominal Energy
st 9l
NN .
NN 3oV /

Nominal Voltage
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2.50~3.65V T>0°C
TAEHE
Work Voltage Range
2.00~3.65V T<0°C
AR HEAIEREE (Vmax) 365V ;
Maximum charge cut-off Voltage ’
/N AUE R (Vmin)
SRR . 25V T>0°C
Minimum discharge cut-off Voltage
i 0.10~0.25 mQ ACR, RT, 1kHz
146 A H
Initial IR DCR, RT, 50%SOC,
<0.4 mQ
1.5C10s
TARRSE ( )
AR B o0 ec /
Operation Temperature (Change)
TARIRE GBC)
Operation Temperature -30~60 °C /
(Dischange)
H AT HRAS
TR 28<32% SOC /
Delivery SOC
t B L
o 3.295-3.305 V /
Delivery Voltage
FFAE IR 30-60 °C H 5% SOC K&
Storage Temperature Delivery SOC
ﬁfi ELap Bl
REEERE >180 Whikg
Gravimetric Specific Energy Z AT 4.8
e g2 Specification 4.8
HREREE >394 WhiL

Volumetric Specific Energy
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2.2 AMEEYL Cell Drawin
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Fig.1 Diagram of cell size and appearance
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Fig.2 Diagram of cell traceability information
2.3 HGHHAHMRES S Electrical Performance Parameters (Short term)
® 3 MRS HER
Table 3 Electrical performance parameters
M7
e FA% :
Specifications Testing
Items p Methods
‘ - ek e FA= &S
mbF R | Y e L R YO R B .
15 Temp. - o Energy 4.9
fe Initial Charge Energy | Initial Discharge Energy .
Efficiency
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Initial Charge SHi5E 75 L B e T fE
and Discharge > Rated Charge Energy > Rated Discharge
25°C B Ener >93.0%
Be<a. 0% FHE s ’
e Z2<4.0% 18
Range <4.0% average
Range <4.0% average
45°C / / >93.0%
5°C / / >80.0%
GRS T R REE R
2 % 75 Tl L FEHLE R FEHLAEE
TR " Discharge e Discharge Energy
A Charge Rate Charge Energy )
Rate Energy Efficiency
Rated Charge 4.10
] 1Prc 1Prd Eic Eiwa /
/Discharge
Energy 2Pre 2Prd Eazc Eaq E2d/Eac
E2/E1c295.0% E24/E14>95.0% >90.0%
HIUG T T
mE | o Hobheh, | Rk
y MK | AR AN 5
Initial Charge Discharge Energy
. Step Charge Energy i
TR /Discharge Energy Efficiency
Power Power 4.11
Performance N N >%E T L RE =
>R AR :
5%Prc, > Rated
Prc, Prd > Rated Charge ) >93.0%
5%Prd Discharge
Energy
Energy
‘ . e B AR
i FE AL R OB RE R “
Tem Charging energy Discharging energy Energy
kiR R % Efficiency
High/Low i e >HE T R
¢ S 75 Bl o
Temperature 50°C > Rated Discharge >93.0% 4.12
> Rated Charge Energy
Performance Energy
>HIUE T RE B
>HIE 78 HL RE B
230 °C < o > Rated Discharge | > 93.0%
> Rated Charge Energy
Energy
#* 4 # SOC-0CV
Table 4 Static SOC-OCV
SOC FHEHEE (V) RS (V)
Charge Voltage (V) Discharge Voltage (V)
0% 2.8116 2.8116
5% 3.1930 3.1717
10% 3.2220 3.2061
15% 3.2496 3.2290
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20% 3.2782 3.2535
25% 3.2976 3.2699
30% 3.3026 3.2871
35% 3.3034 3.2888
40% 3.3041 3.2898
45% 3.3049 3.2909
50% 3.3062 3.2921
55% 3.3090 3.2952
60% 3.3349 3.3203
65% 3.3401 3.3295
70% 3.3399 3.3296
75% 3.3399 3.3297
80% 3.3398 3.3299
85% 3.3398 3.3303
90% 3.3391 3.3313
95% 3.3373 3.3331
100% 3.4677 3.4951
2.4 HUSKIAHEMEREZEL Electrical Performance Parameters (Long term)
5 HERES HER (K )
Table 5 Electrical performance parameter (Long term)
AT WIRES
i H FA% :
. . Testing
Items Specifications
Methods
i 2 PEREER
Temp. Specifications
T 8000 Ji Ha it i HEAR A5>70%
55 0C 8000 cycles>70% SOH
T RE A 8000 Ji HLAL 3R] A3 L AE ££>703.4Wh il
Cycle Life Ed(8000 cycles) >703.4Wh '
B34 3500 J F it Ak AR 5>70%
45 °C 3500 cycles>70% SOH
TG4 3500 fi L LS04 L E E2>703.4Wh
Ed(3500 cycles)>703.4Wh
i3 FEHREEIE R R REE KA R
A7 RE . 4.15
Temp. Charge Energy Recovery Discharge Energy Recovery
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Storage 50 °C >96.5% >96.5%
T Py FEHAERKER &%%i%ﬁ%
o Temp. | Energy Retention Charge Energy Discharge Energy
Recovery Recovery
The Energy ™) Socg, 4.16
Retention and >97% >97% >97%
28 days
Recovery 45 °C&
>95% >95% >95%
30 days
3 MRE S Safety Performance Parameters
® 6 UEMTRESH
Table 6 Safety performance parameters
Frs i H btk M52
No. Items Standards Testing Methods
AN, AN, ASSLAE B i Bt 1 R 22 A7 B
. A 7EH &R € -
Overcharge No fire, No explosion, No rupture should occur outside
the explosion-proof valve or pressure relief point
e AR, ASFERE A NLAE B 5% 1 Bt I R 22 A7 B
BBl LB oA
2 External \ ) 5.2
o No fire, No explosion, No rupture should occur outside
Short-circuit \ ) )
the explosion-proof valve or pressure relief point
A K, AEELE, ARG ANEH, AR 4 R 51
3 £/ YAl N DEA - W da =X ) & 3 s3
Crush No fire, No explosion, No rupture should occur outside
the explosion-proof valve or pressure relief point
A B AR, AN s4
Nail Penetration No fire, No explosion
5 PR AR, AN ss
Heating No fire, No explosion
AR, AL, ARG ANEH, AR R 5L
6 3 VAWl N DL VA W da =X ) & 3 s6
Overload No fire, No explosion, No rupture should occur outside
the explosion-proof valve or pressure relief point
HITE:
D HE<1.0V HIES=AMRFHERE>3 °C/s Bk
; R A BN 57
Thermal Runaway | 2) FEth FRLARLE 4 75 d JE A PN, B R 45305 52 5 >90 °C; '
3) AN, AERNE, ASSLLE B AR IR B0 52 A
(VAW EX1ES

11
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Verdict:
1) Voltage <1.0 V and three consecutive temperature rise
rate values >3 °C/s or fire or explosion;
2) During the whole life cycle of the battery, the thermal
runaway temperature should be > 90 °C;

3)No fire, No explosion, No rupture should occur

outside the explosion-proof valve or pressure relief point

AMRS&AE S J77% Test Conditions and Methods
4.1 385524 Environmental Conditions

A RUE S, I RAEL N 25 °C+£2 °C, AHXTHEE 15 ~80%, K UKIIH 86 kPa~106 kPa [¥13h 153
FREAT . ARSI R, /&R 25°C+2°C.

Unless otherwise specified, the test should be carried out in an environmental temperature of 25 °C £ 2 °C, the
relative humidity is 15 ~ 80%, and atmospheric pressure of 86 kPa to 106 kPa. The room temperature mentioned in
this specification refers to 25 °C £ 2 °C.

4.2 315 %% Measuring Instrument

BIGE B AT S 2K

The accuracy of measuring device should meet the following requirements:

1) HJENHA$EE Voltage measuring device: £0.5%;

2) HJMR%E B Current measuring device: +0.5%;

3) EENASE B Temperature measuring device: 0.5 °C;

4) B a3 B Time measuring device: +0.1%;

5) R~ %% B Dimension measuring device: +0.1%;

6) Ji B iiA%E B Weight measuring device: +0.1%.

4.3 I EE 5K Testing Temperature Requirements
LS R A B A A, DS SRR E A . 1. 2. 3 SREL R ER: . fflkE. KT 3
A RCHIRBE s A7 R A 5 3 53 B2 2 M 42 I AR A0 v e s BRI

A thermocouple is attached to the surface of the cell to record the temperature change on the surface of the cell.
Temperature lines 1, 2 and 3 respectively monitor the temperature of the positive column, negative column and three
points in the center of the large surface; If the cell is tested with a splint, the temperature line No. 3 monitors the

temperature at the center point on the side of the positive pole.

12
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P 3 I E A5 (o) i AR I T L FE 553(b)

Fig.3 Test temperature point (a) Temperature point on side with splint(b)

4.4 A IE HE 24 F122 3 Test Clamp Preparation and Installation

4.4.1 @I E Ordinary Steel Clamp
AN TR AN AR R : 15 mm) [, JebR 75 2 s e mit K, Jebuz [a2RH 6 4> M6 544

WI5E, SN A G, B TR E PR
The single cell should be clamped with steel splints (thickness: 15 mm). The splints need to cover the large
surfaces of the cell and be fixed with 6 M6 bolts. All sides of the splints need to be covered with insulating film.

Clamp as shown below:

K 4 e HoR g K 5 At e B A

Fig. 4 Diagram of cell clamp Fig.5 Diagram of the clamp covered with insulation

KB WM (M PET, JEZ 0.11 mm) (M (15%~40%S0OC) W#IF)E, B JcHdm, #H6
A M6 WA [F 5 & L ARAIE FL it 32 I8 BTG T 128 300 kef +20 kef, 75 5K FH AR RO & e i mi it 5 C I
o), BEERGEERNTET 0.3 mm.

Place the cell (15% ~ 40%SOC) which is covered with blue film (material: PET, thickness: 0.11 mm) in the
middle of the splint, fix the steel fixture with 6 M6 bolts to ensure that the initial preload of the battery on the fixture

is 300 kgf + 20 kgf. Then use a vernier caliper to measure the thickness of the cell (at upper, middle and lower) with

13
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splints, and the thickness tolerance shall be controlled within 0.3 mm.

K 6 Hth AL iR = ] K 7 Bt Bk HoR K
Fig. 6 Diagram of cell filming Fig. 7 Diagram of cell with clamp

4.4.2 Jghk 119¢ B Swelling Force Clamp
KA ER M PET, B 0.11 mm) [HE (15%~40%SOC) #E&bf)s, BTk dm, ¥

T I AT E, LR35 B 4G /18 300 kef +20 kef, IR, 7 RAHFAR O & AR
RIBHER (Bt ), BEEZERGES/NTSET 0.3 mm.

Place the cell (15% ~ 40%SOC) which is covered with blue film (material: PET, thickness: 0.11 mm) in the
middle of the splint, adjusting swelling force clamp pretensioning device and the initial compression force is (300
kgf + 20 kgf). Then use a vernier caliper to measure the thickness of the cell (at upper, middle and lower) with splints,

and the thickness tolerance should be controlled within 0.3 mm.

B 8 it K /g e A

Fig. 8 Diagram of cell with swelling force clamp

4.5 R~ Dimensions

M T7E: A E RN b . AN RS, N 300 kef +20 kef FH 7).

14
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Test method: Use the wrapping machine to measure the length, width and height of the cell. And apply a 300
ket + 20 kgf force on it.
4.6 HE Weight

D5 (6 F PP R Y

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

4.7 WFH Internal Resistance

ZHWEL (ACR) : =AM T, H1E SOC B R A 1 kHz 1E %3 Rtk T K .

ACR: Test the cell at delivery SOC with 1 kHz sine wave current at room temperature.

HHNFE (DCR)

N

1) # & 300 min;

2) 0.5C DC Vmin, ## 30 min;

3) 0.5C CC Vmax CV 0.05C, ## & 30 min;

4) 0.5C DC Vmin, ### 30 min;

5) ¥ 3) ~4) =k, U=t ERE Cos

6) 1C CC Vmax CV 0.05C, #t& 30 min;

7) 1C DC 20%Co VA% 52 80%SOC, & 30 min;

8) 2CDC 30s, E#& 30 min, 5jiH DCR;

9) 2C CC 30s, ##& 30min, 15 7EH DCR;

10) 1C DC 30%Co % £ 50%S0C, ## & 30 min;

11) 2CDC 30s, ##& 30 min, 115K H DCR;

12) 2C CC 30s, # & 30min, 5 FTH DCR;

13) 1C DC 30%Co V% % 20%SOC, #:E 30 min;

14) 2C DC 30s, &#& 30 min, 15 7 H DCR;

15) 2C CC 30s, # & 30 min, 1157 H DCR.

DCR 5 (LA 80%SOC MfD : a) Jitd DCR: 125 7) BB AKuHEN U, T 8) ARG HEEN
Uz, 115 80%SOC jftH, DCR=(U;-Us)/I; b) 78HL DCR: T 8) #f 8 Kt N Us, T35 9)7 HL AR Ui i &
A Uss T 80%SOC 78 HL DCR=(U4-Us)/1,

DCR

15
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Room temperature

1) Rest for 300 min;

2) 0.5C DC Vmin, rest for 30 min;

3) 0.5C CC Vmax CV 0.05C, rest for 30 min;

4) 0.5C DC Vmin, rest for 30 min;

5) Repeat 3) ~4) three times, take the third measurement capacity Co;

6) 1C CC Vmax CV 0.05C, rest for 30 min;

7) 1C DC 20%CO0 adjusted to 80%SOC, and rest for 30 min;

8) 2C DC 30s, rest for 30 min, calculate the discharge DCR,;

9) 2C CC 30s, rest for 30 min, calculate the charge DCR;

10) 1C DC 30%C0 adjusted to 50%SOC and rest for 30 min;

11) 2C DC 30s, rest for 30 min, calculate the discharge DCR;

12) 2C CC 30s, rest for 30 min, calculate the charge DCR;

13) 1C DC 30%C0 adjusted to 20%SOC and rest for 30 min;

14) 2C DC 30 s, rest for 30 min, calculate the charge DCR;

15) 2C CC 30 s, rest for 30 min, calculate the charge DCR.

DCR calculation (Take 80%SOC as an example): a) Discharge DCR: working step 7) static terminal voltage is
Uj, working step 8) Discharge terminal voltage is Us, calculate 80%SOC discharge DCR=(U;-U,)/I; b) Charging
DCR: working step 8) static terminal voltage is Uz, working step 9) Charging terminal voltage is Ui, calculate
80%SOC charging DCR=(U4-U3)/I.
4.8 THALHE Pretreatment

4.8.1 ¥lUHLFEH Initial Change
D) fE=iG NEFE S hs
2) LL1Prd EIATA AR N 2.5V, H#E 10 min;
3) LL1Pre HIDHRFEH A RIEY 3.65V, #E 10 min;
4) VIR TR A .
1) Rest for 5 h at room temperature;
2) Discharge cell to 2.5 V with constant power 1Prd, rest for 10 min;

3) Charge cell to 3.65 V with constant power 1Prc, rest for 10 min;

16
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4) End of charging.

4.8.2 WIHALHH Initial Discharge
D) fE=iG NEFE S hs
2) Ll 1Pre fHIIHRFEHEHIE N 3.65V, #HE 10 min;
3) LLIPrd fEI) R E LN 2.5V, #E 10 min;
4) YRR R4S
1) Rest for 5 h at room temperature;
2) Charge cell to 3.65 V with constant power 1Prc, rest for 10 min;
3) Discharge cell to 2.5 V with constant power 1Prd, rest for 10 min;
4) End of discharging.
4.9 YIUEFEHCHEMERE Initial Charge and Discharge Performance
4.9.1 25°C ¥IUGFH RS Initial Charge and Discharge Performance at 25 °C

1) HIa T8 ;

2) 1Prc Vmax, ###E 10 min;

3) 1Prd Vmin, i## 10 min;

4) DB BR 2) W46 78 L RE R NIAE IR 3) I A6 TBCRR B TSR IR B AR R ISR TR I R RE R RO THERL T
A IR i AR 78 B e R A . WIAG R REE T I ME . WIIR FE I R e B AT M . WG FE L RE BN ZE
WG TECR BE B AR 22 T SR 78 B e B 22 S )R 70 L A P SME 10 23 B L WIAGTECR R AR 22 S WIAA TR RE
B HHERE .

1) Initial discharge;

2) 1Prc Vmax, rest for 10 min;

3) 1Prd Vmin, rest for 10 min;

4) The initial charge and discharge energy efficiency of the test sample was calculated using the initial charge
energy of step 2 and the initial discharge energy of step 3; The average value of initial charge energy, average value
of initial discharge energy, average value of initial charge and discharge energy efficiency, initial charge energy range
and initial discharge energy range of all test samples were calculated. Calculate the percentage between the initial

charging energy range and the average initial charging energy, and the percentage between the initial discharge

energy range and the average initial discharge energy.

4.9.2 45°C HIUGFH MRS Initial Charge and Discharge Performance at 45 °C
DRI GEE N GER
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2) BEE AL B IR N 45 °C, E(45+2)°C NEFHE 16 h;

3) 1E(45+2)°CK, 1Prc Vmax, & 10 min;

4) {E(45+2)°C 'R, 1Prd Vmin, & 10 min;

5) DUBER 2)HIAA 7 B Ae S AP BR 3) BT A6 TEC R BE B T B AR R AR .

1) Initial discharge;

2) Set the temperature of the environmental simulation device to 45 °C, and rest for 16 h at (45+2)°C;

3) 1Prc Vmax, rest for 10 min at (45+2)°C;

4) 1Prd Vmin, rest for 10 min at (45+2)°C;

5) Calculate the energy efficiency with the initial charging energy of step 2 and the initial discharge energy of

step 3.
4.9.3 5°C YIGH 7 EEPERE  Initial Charge and Discharge Performance at 5°C

DRI A)GER

2) BEMIGHMEEEIREN 5 °C, {E(5+2)°C T E 20h;

3) fE(5£2)°C'F, 1Prc Vmax, ##& 10 min;

4) fE(5+2)°C'F, 1Prd Vmin, & 10 min;

5) PUBBR 2)AIAR 78 B e B AN D BR 3) IR BE B i S e B AR .

1) Initial discharge;

2) Set the temperature of the environmental simulation device to 5 °C and rest for 20 h at (5+2) °C;

3) 1Prc Vmax, rest for 10 min at (5+2) °C;

4) 1Prd Vmin, rest for 10 min at (5£2) °C;

5) Calculate the energy efficiency with the initial charging energy of step 2 and the initial discharge energy of

step 3.
41015 e ERE Rate Charge and Discharge Performance

D ZEiR NI

2) 1Prc Vmax, ###E 10 min;
3) 1Prd Vmin, i## 10 min;
4) 2Prc Vmax, ##HE 10 min;
5) 1Prc Vmax, ##H# 10 min;

6) 2Prd Vmin, ## & 10 min;
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7) 1Prd Vmin, ### 10 min;

8) 2Prc Vmax, & 10 min;

9) 2Prd Vmin, i## 10 min;

100 PR 2) 78 s R B RIE 3R 4) 1K) 78 L RE S 755 2Pre 78 FBREBEARXS T 1Pre 70 HELRE & 1O BB B R FF 2,
DA BR 3) L e B AR IR 6) 8 f BE B 1155 2Prd I R RE FAHNT T 1Prd T FRBE A RE B ORAF R,  LUB IR 8)
[ 70 HLRE AN ER )R FL AR S5 2Pre. 2Prd TE DA AR RE B ACE

1) Initial discharge at room temperature;

2) 1Prc Vmax, rest for 10 min;

3) 1Prd Vmin, rest for 10 min;

4) 2Prc Vmax, rest for 10 min;

5) 1Prc Vmax, rest for 10 min;

6) 2Prd Vmin, rest for 10 min;

7) 1Prd Vmin, rest for 10 min;

8) 2Prc Vmax, rest for 10 min;

9) 2Prd Vmin, rest for 10 min;

10) Calculate the energy retention rate of 2Prc charging energy relative to 1Prc charging energy based on the
charging energy of step 2 and the charging energy of step 4, and calculate the energy retention rate of 2Prd
discharging energy relative to 1Prd discharging energy based on the discharge energy of step 3 and step 6. The
constant power charge and discharge energy efficiency of 2Prc and 2Prd is calculated with the charge energy of step
8 and discharge energy of step 9.

4.11 DiFH5% Power Performance

D =ih T ifE 5h;

2) 100%Prd Vmin, #t& 10 min;

3) 100%Prc Vmax, ### 10 min;

4) 100%Prd Vmin, ### 10 min;

5) ABIUE SR ITh I 5% b K B VGEIR 7o T T 3 2 5% e IR T3, HE IR 2) ~ 4);

6) LLPER 3) 17 e s AP IR 4) K0 A T SRR RE N R DR OB Re R O, T R
B ARE s [ — Th 8 S5 AT 14 70 T8 FRL B 8O PSR TS BT BB i (7] — Th 3R AR T I e BB & T34 ME L TR
BB T .
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7) VLD YR 6)F) 78 L RE B IME 700 5 AIUE 78 PR R 1 2 BUARE D AN R D Z %A 1 78 AR PR AR AR, DA
A YR 6)HTR AL e BT HE 70 ) 55 AU TR R R 1 2 B A D9 AN TR D R A T TR AR PR AE £

8) LABIUE DhA 1 A 7> Bk, LB B 7)) 78 BURE PR AR (B A TSR VERFAEAEL . 2B 3R 6) 1 78 i L E B &K
RS S OlEWSE b 1 RN RN R SR i TSR

1) Rest for 5 h at room temperature;

2) 100%Prd Vmin, rest for 10 min;

3) 100%Prc Vmax, rest for 10 min;

4) 100%Prd Vmin, rest for 10 min;

5) Take 5% of the rated charge and discharge power as the step length, gradually decrease the charge and
discharge power to 5% of the rated charge and discharge power, repeat step 2 to 4;

6) The charging and discharging energy efficiency of each test sample at different powers was calculated based
on the charging energy of step 3 and discharge energy of step 4, and the average charging and discharging energy
efficiency of all test samples at the same power was calculated; The average charging energy and discharge energy of
all test samples under the same power condition were calculated.

7) Take the average charging energy of step 6 and the percentage of rated charging energy respectively as the
characteristic values of charging characteristics under different power, and take the average discharge energy of step
6 and the percentage of rated discharge energy respectively as the characteristic values of discharge characteristics
under different power conditions;

8) Take the percentage of rated power as the horizontal axis, the characteristic values of charging characteristics
and discharge characteristics of step 7 and the average value of charge and discharge energy efficiency of step 6 as
the vertical axis, and draw the power characteristic curve of the battery cell.

4.12 E IR A8 High/Low Temperature Performance

4.12.1 =i PERE High Temperature Performance

D YA A

2) 50°CF: ' 24 h;

3) 25°CN: #E 12 h;

4) 1Prd Vmin, ###& 10 min;
5) 1Prc Vmax, #& 10 min;

6) 1Prd Vmin, ## & 10 min;
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7) LUPER S)H 7R B g AP TR 6) sl R B T E AR IR R S K e B R

1) Initial charge;

2) Rest for 24 h at 50 °C;

3) Rest for 12 h at 25 °C;

4) 1Prd Vmin, rest for 10 min;

5) 1Prc Vmax, rest for 10 min;

6) 1Prd Vmin, rest for 10 min;

7) Calculate the energy efficiency of each test

energy of step 6.
4.12.2 {KiEPERE Low Temperature Performance

1) WIiBAFE
2) -30°CF: #E 24h;
3) 25°CF: #HHE 24h;
4) 1Prd Vmin, &+ 10 min;
5) 1Prc Vmax, & 10 min;
6) 1Prd Vmin, ##& 10 min;

LB B 5) 78 AR AN IR 6) IR

NN

7) He =
1) Initial charge;

2) Rest for 24 h at -30 °C;

3) Rest for 24 h at 25 °C ;

4) 1Prd Vmin, rest for 10 min;

5) 1Prc Vmax, rest for 10 min;

6) 1Prd Vmin, rest for 10 min;

THHEAEARI R

sample with the charging energy of step 5 and the discharge

)
x)

FIREE R

7) Calculate the energy efficiency of each test sample with the charging energy of step 5 and the discharge

energy of step 6.
4.13S0C-OCV

4.13.1 57 SOC-OCV  Dynamic SOC-OCV
=IRT
1) # & 300 min;

2) 0.02C DC Vmin, #E 30 min;
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3) 0.02C CC Vmax, & 30 min;
4) 0.02C DC Vmin, ### 30 min.
Room temperature
1) Rest for 300 min;
2) 0.02C DC Vmin, rest for 30 min;
3) 0.02C CC Vmax, rest for 30 min;
4) 0.02C DC Vmin, rest for 30 min.
4.13.2 ##4 SOC-OCV  Static SOC-OCV
ST
1) #+#E 300 min;
2) 0.5C DC Vmin, ## 30 min;
3) 0.5C CC Vmax CV 0.05C, #& 30 min;
4) 0.5C DC Vmin, ## 30 min;
5) fEH 3D ~4) =k, BEE=IOHREAER Cos
6) 0.5C CC Vmax CV 0.05C, ##H 2 h;
7) 0.5C DC 5%Co ([a]B% 5%SOC % SOC) , ##E 2 h;
8) EEDET 19 1
9) 0.5C DC Vmin, #+# 2 h;
10) 0.5C CC 5%Co ([a]kE 5%SOC 1% SOC) , #E 2h;
1D EREDE 10 19 1K
12) 0.5C CC Vmax CV 0.05C, ##H 2h.
Room temperature
1) Rest for 300 min;
2) 0.5C DC Vmin, rest for 30 min;
3) 0.5C CC Vmax CV 0.05C, rest for 30 min;
4) 0.5C DC Vmin, rest for 30 min;
5) Repeat 3) ~4) three times, take the third measurement capacity Co;
6) 0.5C CC Vmax CV 0.05C, rest for 2 h;
7) 0.5C DC 5%Cy (adjust SOC with 5%SOC interval), rest for 2 h;
8) Repeat step 7) 19 times;
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9) 0.5C DC Vmin, rest for 2 h;

10) 0.5C CC 5%Co (adjust SOC with 5%SOC interval), rest for 2 h;
11) Repeat 10) 19 times;

12) 0.5C CC Vmax CV 0.05C, rest for 2 h.

4. 141G RE Cycle Performance

FEIREAPERE Room Temperature Cycle Performance

1D WA TR A

2) 1Prc Vmax, #fE 10 min;

3) 1Prd Vmin, i## 10 min;

4) B3 2) ~3) 8000 K.

1) Initial discharge;

2) 1Prc Vmax, rest for 10 min;

3) 1Prd Vmin, rest for 10 min;

4) Repeat 2) ~3) 8000 times.

R A RS High Temperature Cycle Performance

(DRI CE NIV EER

2) f£45°CTHE 5h;

3) 1Prc Vmax, #ft& 10 min;

4) 1Prd Vmin, & 10 min;

5) 1G53 3) ~4) 3500 K

1) Initial discharge ;

2) Rest for 5 h at 45 °C;

3) 1Prc Vmax, rest for 10 min;

4) 1Prd Vmin, rest for 10 min;

5) Repeat steps 3) ~4) 3500 times;
4154714 BE Storage

D AT

2) 1Prd 50%WI4H 5 L RE & ;

3) 50°CF: #HE 30 K;
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4) 25°C'F: #HE 5h;

5) 1Prd Vmin, ### 10 min;

6) 1Prc Vmax, @& 10 min;

7) 1Prd Vmin, ### 10 min;

8) LA 25 CHIH R REE AP IR ) e i fe B iH L A AR BAR B 2, DL 25 °CHILRI F RE AP 3R 7) K
JBCR RE R TR AR E R A

1) Initial charge;

2) 1Prd 50% initial discharge energy;

3) Rest for 30 days at 50 °C ;

4) Rest for 5 h at 25 °C;

5) 1Prd Vmin, rest for 10 min;

6) 1Prc Vmax, rest for 10 min;

7) 1Prd Vmin, rest for 10 min;

8) The charge energy recovery rate is calculated using the initial charging energy of 25 °C and the charging
energy of step 6, and the discharge energy recovery rate is calculated using the initial discharge energy of 25 °C and
the discharge energy of step 7.

416 B RFFR AP E % Energy Retention and Energy Recovery

FEREEAFRAPKE % Room Temperature Energy Retention and Energy Recovery
D FiE TFE Sh

2) 1Prd Vmin, ###& 10 min;

3) 1Prc Vmax, ##& 10 min;

4) 1Prd Vmin, 5 10 min;

E’?@
HEm

5) &3 3) ~4) =k, BUE =R AWIEE TSI
6) 1Prc Vmax, i## 10 min;

7) FEEIE MK 28 d;

8) 1Prd Vmin, ### 10 min;

9) 1Prc Vmax, ##& 10 min;

10) 1Prd Vmin.

1) Rest for 5 h at room temperature;
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2) 1Prd Vmin, rest for 10 min;
3) 1Prc Vmax, rest for 10 min;
4) 1Prd Vmin, rest for 10 min;
5) Repeat step 3) ~4) three times, take the third time to measure the initial charge/discharge energy;
6) 1Prc Vmax, rest for 10 min;
7) Store for 28 days at room temperature;
8) 1Prd Vmin, rest for 10 min;
9) 1Prc Vmax, rest for 10 min;
10) 1Prd Vmin.
il e R FF A 2 % High Temperature Energy Retention and Energy Recovery

1) Wliate e,

2) 45 °CH#HE 30 d;

3) 25°CHE 5h;

4) 1Prd Vmin, ###& 10 min;

5) 1Prc Vmax, ##H# 10 min;

6) 1Prd Vmin, & 10 min;

7) LA 25 CCHIAG O Rt B A0 B 4) TR R B T SRR MR i R R OR KR, B 25 °CHIAR 78 FL e BRI D

PR 5)11 7 B A S SRR M AER A il 78 F e SR 6, DL 25 CCHR T L e B AN B R 6) 078 Fi g B TSR RE AN

FERTBCRRER K E &

1) Initial charge;

2) Rest for 30 d at 45 °C;

3) Rest for 5 hat 25 °C;

4) 1Prd Vmin, rest for 10 min;

5) 1Prc Vmax, rest for 10 min;

6) 1Prd Vmin, rest for 10 min;

7) The energy retention rate of each test sample was calculated with the initial discharge energy of 25 °C and the
discharge energy of step 4; the charging energy recovery rate of each test sample was calculated with the initial
charging energy of 25 °C and the charging energy of step 5; the discharge energy recovery rate of each test sample

was calculated with the initial discharge energy of 25 °C and the discharge energy of step 6.
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5% 4356 Safety Test Methods
5.1 it 78H Overcharge
E T
1D WIEai e s
2) I=HE 7o B D) F B AR L, TS B 2 AR FE B R ) 1.5 A% BT (] A E) 1 hs
3) M 1h,
Room temperature
1) Initial charge;
2) I = rated charging power/nominal voltage, charge the cell to 1.5 times of the termination voltage, or 1 h with
constant current;
3) Observe for 1 h.
5.2 4hESFEEE External Short-circuit
NN
1) Faak 7 s
2) IR A () T A2 R
REZREFRPFTRN. ..ottt (D
e
Re---Ah B £k itk 8 PH
R340 2% B FfH, HFHE[0.8,1.0]mQ
Rp---IEA A B P, FEPEAE<0.1 mQ
Ro---fifeefi b, FPEAE<0.1 mQ
3) R HEB AR IE SRS AN ER AT K 10 min;
4) Wrotlalg, WE 1 h.
Room temperature
1) Initial charge;
2) Calculate the external line resistance according to formula (1)
RE=RERPHRIN .o (1)
Formula:
Re-- External line resistance

26



(G? REN R BER BRI REIRRI (WAL) BBRAT Valcon New Energy Technology Co.,Ltd.
U = I ‘Q =
25 LFP71173204 R TS5 55 fk A0
Model Specification No. Version

53

Rt-- Resistance of the test device, resistance [0.8,1.0JmQ

Rp-- Positive contact resistance, resistance<0.1 mQ

Rn-- Negative contact resistance, resistance<0.1 mQ

3) Short-circuit the positive and negative electrodes of the battery for 10 min;

4) Disconnect the loop and observe for 1 h.

5 Crush

XY

(DR E R

2) & BT

a B ETT ) LT R S A ARAR 7 1 i s

b HF AR 4208 75 mm (A BREAR, BRI L KT Bt I it (R
cHHOEE: 5 mm/s;

dFFEREE: $FE/iEH] SOKN, fR/E 10 min, {7 1EHF/E:

e % 1 h.

Room temperature

1) Initial charge;

2) Test according to the following conditions:

a. Extrusion direction: pressure perpendicular to the direction of battery cell plate;

b. Extrusion plate form: a half cylinder with a radius of 75 mm, the length of the half cylinder L is greater than

the size of the extruded battery;

c. Extrusion speed: 5 mm/s;
d. Extrusion degree: extrusion pressure reaches 50 kN, hold pressure for 10 min, stop extrusion;

e. Observe for 1 h.

R=75 mm

9 Bk (a) AHIMHMAEE (b) w~EE

Fig.9 Schematic diagram of extrusion head (a) and battery cell extrusion (b)
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5.4 %l Nail Penetration

1) FIEALTE A,

2) Fd5 mm~p8 mm [ Eik A9 EE, IR IIE M BE D 45°~60°, R TEDGE L MG, PL(25+5) mos ]
T NTE BT AR B 7 1 B, B B R A I PR T Y LA O BN BT B AR S R

3) W 1h.

1) Initial charge;

2) With the ¢5 mm~ $8 mm high temperature steel needle, the circular angle of the needle tip is 45°~60°,
needle surface clean without rust and oil, at the speed of (254+5) mm/s, from the direction perpendicular to the battery
plate, the penetration position should be close to the geometric center of the stabbed surface, the steel needle stays in
the battery;

3) Observe for 1 h.

5.5 Jn# Heating

1) #aak 7 s

2) W HMBONIRIS AR, HEELL 5 °C/min [N IREGIR FE T 42(130+2) °CH-{RFF 30 min.

3) ME1h.

1) Initial charge;

2) 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 min before stop heating..

3) Observe for 1 h.
5.6 1t# Overload

SN

1) WG TR

2) 4Prc Vmax, & 10 min;

3) 4Prd Vmin;

4) W1 h.

At room temperature

1) Initial discharge;

2) 4Prc Vmax, standing for 10min;
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3) 4Prd Vmin;

4) Observe for 1h.

5.7 #Kk¥ Thermal Runaway

ET

DRI AR

2) %32 7 FRIEHUIN AR AN AL RS T A B T IR SR, BRI 1s, e Ak
I B =AM TR ARG 1> °C /s BGES K BN 9 5 A B RA% B H 8 2 A

3) HFEHL, =80E T8 YR ARAR TR, A AROR TR s G & ;

4) M R IA (¥ ) 2% A B IR FE T B 300 °CEE RGN IRIA S 4 h i, {1k 78 lRTI

5) W% 1h.

At Room temperature

1) Initial charge;

2) Heating components and temperature sensors were selected and placed on the surface of the test sample
according to the requirements in the following table 7. The temperature sampling period was set to be 1 s, and the
determination conditions for the occurrence of thermal runaway were set when the three temperature rise rates were
all >3 °C/s or fire or explosion were continuously monitored.

3) Constant current charging, I=rated charging power/nominal voltage , while starting the heating device with
maximum power;

4) Stop charging and heating when the judgment condition of triggering thermal runaway or the temperature
reaches 300 °C or the test time reaches 4 h;

5) Observe for 1 h.

KT AR ERE RIS I AR ER

Table 7 Thermal runaway performance test requirements

BRI h BE TR D ‘ . ‘

o DB AR A7 B AL B L e TR SR A B A A

fit f (Erd)Weh n#ThZ W . . -

. Shape and position of heating Temperature sensor specifications
Rated discharge Power W .
components and location
energy(Erd)Weh
Erd<<50 250 FORATE TGS R S A BORN | IR SR EAR < 1 mm A7 E T HOn A

50<Erd<<100 450 S RS AR T Rn i R TS 0] o0 o B
100<Erd<<400 650 Sheet, arranged on a plane with a | Temperature sensing head diameter <
400<Erd<<800 800 large test sample area, the size is 1 mm, arranged in the heating side of
800<Erd<<1000 1000 not greater than the size of the the central position
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Erd>1000 | >1000 | heated surface

6 FE b 22 4= ffi & i Battery Safety Management
6.1 %1 Application Conditions

% S B s S DT R O 1) S 2R A

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

1) B/NEEEE AR RS, R FEAR A, RSB R R, R
() FEb IS e ) M D S, P T I 0 A o & AR I A I 2 . AN LA e BRI L AR e T PR N 1
THAR, Valcon ASAFH ™ i 5T &R UE 54T -

N

1) Customer should 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. Valcon is not responsible for
product quality assurance if no complete monitoring data of the battery system during its service life is provided.

2) AL P N TR 0 R IR A KL B AR A, E LA 20 A2 [ SRR E BB K L BT AR
H TR 7K 5 2 i i S5 ) FV B B R B AR (g . AE854E) , Valeon ANAKFH BT & AR UE 5T (F .

2) 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. Valcon is not

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

6.2 HLJEFR Voltage Limits

R 8z AR S

Table 8 Safety limit voltage parameters

ZH 72 oA PRI BN
Parameters Standards Protective Action
AINEENAD
SRR 365V /

Charge Cut-off Voltage

WrHL 30 min, 0.1C Ji{HL 5 min, 3

=L e B AR % FOVFRIE AL 20 X
Third Over-Charging >3.70V Power off for 30 minutes, discharge 0.1C for 5
Protection minutes, and restart

Maximum number of operations: 20

5 gt 7 HAR Y WrHL 30 min, 0.1C JiFE 5 min, HE/5
Second Over-Charging >3.75V W% FOVFRAIE . 10 4K
Protection Power off for 30 minutes, discharge 0.1C for 5
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minutes, and restart

Maximum number of operations: 10

e 30 min, 0.1C Ji{HL 5 min, 3

L e B AR % fOvFRIER A 3 IR
First Over-Charging >3.80V Power off for 30 minutes, discharge 0.1C for 5
Protection minutes, and restart

Maximum number of operations: 3

TR AR F
Discharge Cut-off Voltage

=GO TR R
Third Over-Discharging 240V

Protection

250V /

WrHs 30 min, )5
% FOVFRIEIRE: 20 X
Power off for 30 minutes and restart
Maximum number of operations: 20
WrH 30 min, =5
R JCVFERATE K 10 1k

Power off for 30 minutes and restart

B GO (R
Second Over-Discharging 220V

Protection \ ]
Maximum number of operations: 10

WrE 30 min, H )5
% RVFEREIREL: 3 IR

Power off for 30 minutes and restart

GO TR AR
First Over-Discharging 2.00V

Protection

Maximum number of operations: 3

VEX Caution:

1) BRI /2 RVFREL IR LRI AR,

1) If the number of operations exceeds the maximum number, contact technical support engineers.

2) R 7E E R 2 LR I, R AR AT N R DR SR SR IS it Xof TR E DR e R Y F Tt ) AL
Valcon AN EKAEAEAT T3 4T

2) If the cell charging voltage exceeds the cut-off voltage, corresponding protective actions need to be taken.
Valcon shall not be responsible for any cell quality issues caused by exceeding the protection voltage.

3) AR R b R, FRSAR TR, Bk A NG JECR A o RT R T T SR ) R 5 ) A
Valcon AN EKAEAEA T3 4E: .

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

prevent the cell from being overdischarged. Valcon shall not be responsible for any cell quality issues caused by

overdischarge.
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6.3 R Temperature Limits

RO ZERFNRESH

Table 9 Safety limit temperature parameters

Minimum Safe Temperature

ZH Pk *HE
Parameters Standards Notes
A AR R R S
R A5 e 1 i P S
Recommended Operating 10°C~ 35°C G S
Recommend cell usage temperature range
Temperature Range
b e SR e A P U L A R B, DR T EN 0
B R . .
. ) 60°C If the cell temperature exceeds the maximum operating
Maximum Operating Temperature
temperature, the power needs to be reduced to 0
o pe b e AR SR A A R RO AR S, TR FF N 0
AR E - .
. . -30°C If the cell temperature exceeds the minimum operating
Minimum Operating Temperature
temperature, the power needs to be reduced to 0
D SR R (56 P R e e v 2 AR, K i R
WA FTS R R APEARIR, A I AN i T d
e LA
B e 2 AR
. BEERE 60°C If the cell temperature exceeds to the maximum safe
Maximum Safe Temperature .
temperature, and permanent damage will be caused.
The user should not use it under environments higher
than the maximum safe temperature
2R R TR R A R & AR, R i& ke
AN I R AR, P A I AR T & A1
‘ AR
i {1 22 4l B
Rk 2 imE -30°C If the cell temperature exceeds the minimum safe

temperature,irreversible and permanent damage will be
caused. The user should not use it under environments

lower than the minimum safe temperature

V¥ & Attention:

1) Al AR IEAEARIR T 78 f AR RE I B R 2 4t B2 SO, 75 0 Valcon AN FEAE i L b fit B PRAIE T3 4F:

1 ) Prohibit charging the cell at low temperature and the minimum safety temperature specified by this

specification, otherwise Valcon will not be responsible for any quality assurance liability.

2) BB R HCA BT 2 M B PR RE DR R It B HIEA BE T ) R B HRL R o ) A, Valcon ANZRAE

PRAETTE.
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2) The heat dissipation design of battery may effect cell electrical performance, Valcon will not be responsible
for any assurance liability regarding cell quality issues caused by the heat dissipation design.
6.4 HHZE 11 Parameters Recommendation for Module Design

6.4.1 Hh 77\ Cell Directions

Kl 10 LFP71173204-314Ah Hith J7 Al & A
Fig10 Diagram of LFP71173204-314Ah cell direction

6.4.2 HHEZE /) Cell Compression Force

R AERR AL AL Iy, D oA e B A O HE S ] 5 5 R R b e — A LR RE DT R AR A T IR iR,
FELYHL A P BB BB, IR R AR A RSk AR an R

When forming modules, a compression force in the direction of vertical thickness is applied to the cells in order
to make them better arranged and fixed. If the compression force is too large, the cells may be damaged or even leak.
Cell compression force test conditions are as follows:

JE4E I Compression area : 173.82 mm x 204.22 mm(LxH;)

— E 4534 ¥ Compression speed : 0.02 mm/s

JE4fi 75 7] Compression direction : Y J5[7] Y direction

— i SOC Cell SOC : 15%~40%
F 10 b LSS IR H S5

Table 10 Cell compression force limit parameters

WE 45 71
Observation Compression Force
HEFE L4650
. 3000 N~ 7000 N
Recommend Compression Force
W I 5 K 46

10000 N

Instantaneous Maximum Compression Force
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Hth 2K B2 1 R 46 1 AR 10000 N, 75 U FRLjth m] i £ 52 145 5

The compression force of the cell shall be no larger than 10000 N, otherwise the cell may be damaged.
6.4.3 HIHZAK 71 Cell Swelling Force

FEAE R b, DRI v J5E I e 4 ] A R P S BCFR T K, T o 4 oS L 7 A O F 5 | R B2 K 7 B
F L 2% N SR T G 0, BOL A EOL(70%SOH) ik 73t~ %:

In the process of use, due to the intrinsic characteristics of the electrode thickness rebound caused by battery
expansion, and the force generated by the restraint fixture; The expansion force of the battery increases with the
decay of the battery capacity. The expansion force of the battery BOL and EOL(70%SOH) is as follows:

F 11 LK 125

Table 11 Cell swelling force parameters

BOL <3000 N

[zl 71 Swelling force
EOL (70%SOH) | 50000~60000N

FPAEBL AL, BTS2 RS FIR K 7T 52

Customer shall fully consider the influence of the cell swelling force when designing the module.
6.4.4 HEFFIRE KA S Recommend Temperature Collection Points

Xof BB R T AT IR R AR, DGR R AR A B A AR AT B D At

The recommended temperature collection points are the poles or code when collecting temperature of the cell
surface.
6.4.5 #7222 % Thermodynamic Parameters

WX 7772 Test Method:

2% hrifE: GB/T 10295-2008. ASTM E1269-2011.

Reference standards: GB/T 10295-2008. ASTM E1269-2011.

® 12 LSRR HSH

Table 12 Cell thermal conductivity parameter

SHAEE W/(mK)
. Thermal Conductivity W/(m-K)
SHRABIIE N N
o X/Z Ji A Y JilAl
Mean Thermal Conductivity o o
X/Z Direction Y Direction
20~25 W/(m-K) 2~4 W/(m-K)
A HEE kI/(kgK)
Mean Heat Capacity Heat Capacity kJ/(kg.K)
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X/Z Fil

o 0.9~1.2 kJ/(kg'K)
X/Z Direction

6.4.6 %4 TAE{5KE Safety work information

2 TAESH Ginc HfH
Safety work information symbol Value
FL_E PR
7 : Uup 3.80V
Charge upper voltage
CENUREAIEENES
7 IZ, ﬂ%,J Ucl 3.65V
Charge limit voltage
TR AL R T Ud 2.0 V(T>0 °C)
0
Discharge cut-off voltage 1.75 V(T<0 °C)
AL Ud 2.5 V(T >0 °C)
e
Discharge termination voltage 2.0 V(T=<0 °C)
) Wﬁ%%%{ﬁ Icm 157 A
Maximum charging current
SENGEEEN
) Bﬁj(ﬁ_jz i Idm 157A
Maximum discharge current
J: E yE R
IR 70 % Tem 55 °C
Upper charging temperature
RS LR
PRI Tcl 0°C
Lower charging temperature
BRI
’KEEJZ%MEZ Tdm 30 °C
Upper discharge temperature
R R I
, TK, RIS Tdl 60 °C
Lower limit discharge temperature

744 FVEE I Precautions

NN

7.1 P& IEEH Product End-life Management

FL T A FH SRR 2 AT PR, 2% 7 S A S A 2K B R 2R G ) S SR e FH SRR P e v 1 P BELRT 25
BEL % 25 6 1 00 8 D7 R AN B 05 V0 75 %5 7 A Valcon FE[RI W 1R AT [F) 5 2445 FH v el i ) 1 PELBR I 3 A Hi it
AP PELIR 150%88 2 /N FARFR A B K 70%, M5 IEd . 35 RO% IR, K bk Valcon M3 = i Y
BB AR KRG A5 T AR AR A7 R B FRAE AT R F bk 51 R 402 2 3 25— DI AR S AT

The cell life is limited. Customers should establish an effective tracking 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 Valcon. When the internal

resistance of the cell in use exceeds 150% of the initial internal resistance of the cell, or the capacity is less than 70%
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of the nominal capacity, the cell should not to be operated. Violation of this requirement will exempt Valcon 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.

7.2 KHAG%EAF Long-term Storage

R T e A, FRRAEM, BLARDR BT MG AT A AR . 4 K AE, BOKE SOC BN
15%~40% SOC. MBI 0°C~35°C, X IEE<60%.

After charging, the cell should be used as soon as possible to avoid loss of usable capacity due to self-discharge.
If long-term storage is required, adjust the cell SOC to 15%~40%. The recommended storage conditions are: 0 °C ~
35 °C, relative humidity < 60%.

R AR I AE S, ff HUIRZS (SOC, A EARAE) BLARFFAE 15%~ 40% , KR (=D H LD I 9Bk
RBVEREZE 5, NRE = A H BT — IR FE T AR A s i UM 38 % 5 it A I TR AR RS~ 4, JE 4 A7k e J013E FlJt
A

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 per 3 months. It is recommended that the storage time after receiving the cells should not

exceed half a year to avoid quality problems due to storage overdue.

7.3 &% L AEHEIER Transportation and Handling Requirements

FEIB IS FE A SOV 5 R D B 5 TR P i Rl 4 i, RBdkisfd e h AR EHES . P i A o2
M 2 BRI A 5 R ik e 5 LA AT

It is not allowed to ship with inflammable, explosive and corrosive articles in the same vehicle during
transportation, and stacking is prohibited during large package transportation; The product should not be exposed to
rain, snow and other liquid substances without any protection, or suffer mechanical damage.

PR EI , FROR A TR R LR AT BN SRR, AR, BYE, SRR IR
R KHEN S EAMIE , TP EE S RIS B T il TR — 2 .

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.

7.4 #AFEVLHH Operation Precautions
ST R R, T A 20 Bl S AR A I R AR R
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Before using the battery, please read this specification carefully and pay attention to the battery surface
identification.

B I A 2 I MR S AR i B T T

Please check the direction of the positive and negative terminals before packing.

IERERE I IE S, P72 I Fe . A I IE AR S, R BRI O A A R

Correctly connect the positive and negative terminals of the battery, and reverse charging is strictly prohibited.
If the positive and negative electrodes of the battery are reversed, the battery will be scrapped and security risks may
arise.

AN R el TR T BH ' B A B A

Do not place the battery in direct sunlight or heat sources.

AEFE N 1 7)o W A (R . TR WS

Do not wear metal accessories (such as rings, watches, accessories, etc.) when handling batteries.

TH 7R B T8O AR AR ST R E A0 A R E S T 2 A 3t

Do not leave the battery outside the operating temperature range specified in this document.

IERALEPUR =SNG EN S e

Do not charge more than the maximum charging rate.

TH )R EN B ke L i

Do not remove or modify the battery.

TH )PP o E .

Do not throw or strike the battery.

WIS R (Pl AT, B BB .

Do not Pierce the battery with sharp objects (such as knives, nails, pens, electric drills).

)5 e S B B R BT IR

Do not mix with other battery or module units.

ik Y AR b i 270 3o A5 T P

Do not over-squeeze the battery during use.

H20R s E T T 60°Craiim Al .

Do not place the battery at a temperature above 60°C.

ANELRG B BT B B TR A A
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4

Do not place batteries in microwave ovens or high pressure containers.

THZIH S AP RHERRIE . o T (Bl e, B .

Do not connect positive and negative terminals with conductive materials (e.g. metal, wire).
AN FOVF 700 B FRVIR N 7K B 7K

Do not wet or immerse the battery in water or seawater.

T 270 A 3 7 15 T S A B O 2 A F

Do not use the battery in a manner other than the manufacturer's written agreement.

RZ M Confidentiality Agreement

BN EAE N R ORE, REZE Valcon fo¥F, ASIAEHE =5 EHMKBIIAE, B, KIREAGE

BT TUE.

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

7.6 MKE 2 Risk Warning

7.6.

1 %IR8 Warning Declaration

FIAEIE R fE R, FEBRAERI Sy et IAZRUR BUE 24 A Bl 47 445 it !

DAZRASE P IER B R B 3 3 2 AR L it

FRLYHL B 4 A2 R B Rt B ML AR o R 2RI AT -

AN F bR T BEXE R T R A

The cell has potential hazards, and 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 professional with cell expertise and safety training.

Failure to comply with these warnings could result in multiple disasters.

7.6.2 fERZEA Types of Danger

B J RN AL L A AR R TR AR DL B AE R G R -

Customer must be aware of the following potential hazards in the use and operation of cells:
1) 7L 32 3 i oy B HL I 3 1 XS

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

2) AFAESZ B AR LA A 2 i 1 T O XURG:

2) There is a risk from the electrolyte or other chemicals.
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3) MBI R A AR, GRS, BIRFEEE N ERIETNE LB R %
3) Proper operation methods and protective equipment shall be selected to avoid short circuit, explosion or

thermal runaway.

7.7 %A B Disclaimer

A0 SRR T A SR LA B AN AR Ul B A R R HEAT A Valcon AN ARSHP 5 R ORIE TUAE A
U 5| B R R A2 5 — VA G T AT . RIRTIRAT A, KT Valcon (175 21 il £ TR WA ), Valcon £ BE 3B 787 i
RN A TR

If the product demand party or user does not use the product in accordance with the provisions of this
specification, Valcon 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 Valcon's reputation due to the above-mentioned

actions, Valcon reserves the right to investigate the legal liability of the product demand party.

8 H At Others
8.1 Valcon FJALFIFI X 55 Rights and Obligations of Valcon

Valcon #4152 25T (PR h A S AR AEREAT A58, SEAL b NAT & P h 25 TS HUEK

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

Valcon [A] 2 S BEXUTTRAIN . F20E AT 521077 s

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

Valcon A 355 N fhfe LB IR SSRGS HnitEdZ Valcon JT A& U I FRHE R 55

Valcon is obliged to provide high-quality services for its products, and the service standards shall be in
accordance with the standards promised by Valcon;

FEZ R R G0 i A8 S g R Pl B ] AU BRI, Valeon JEAT K FRIBOAR SO A S5 -

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

maintenance of system products by customer.

8.2 & FIBIFIFI X 4% Rights and Obligations of Customer
% NP 4% R Valcon R HOR BURLEEAT A2, AR AT Valcon PR HUHER BERE b ) FELIB BT T 1
it 22 A PR AR E VbR 1 D B

Customer must conduct production in strict accordance with the technical data provided by Valcon, and strictly
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implement the cell prevention measures, safety limits and cell operation instructions in the technical data provided by
Valcon.

2 LS RAE Valcon P i) 224, NORBUHBLEI T KL B K S5 15 Tt

Customer has the obligation to ensure the safety of products from Valcon, measures such as fire prevention and
waterproofing should be taken accordingly.

U LR Valeon (A7 f A 221 A IEVELR S FIC S b s B I A, FIAE 7 i e
R8I 7%, AN B 52 R Ut 2 G 58 A 30T 9 ) MU 800 1, Valcon ANZRHE P ity 5 B AR IE BTAT:

Customer has the obligation to make fair and detailed use records and monitoring data of product operation for
Valcon'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, Valcon shall not be responsible for product
quality assurance.

% A LS5AE Valeon 7= fhiafE I, ZETRERITE L T E AN Valcon N A 2, 1 ESLhafd .

Customer has the obligation to notify Valcon's personnel to be present and be informed of the actual situation
when products of Valcon operate abnormally.

B g R, PR B 22 4y W ERAE « AEARRIAK A5 10 W1 26 A AME T B il 5 LR SR T (F
P B B R GREE ) BT AR R B Y, TS Valeon ook, N7 AR SEAE R STAE

In the process of product manufacturing, customer shall take all corresponding responsibilities for the problems
or accidents caused by the operation in violation of the safety rules or the use beyond the conditions specified in this
technical agreement and the combination of the product and the circuit (not the quality defects of the product itself).

Btk ARATARRE P ORI S I, 2 05 Bl e o

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

91X % 772\ Contact Information
PRR M. Wil AR TRE KRS 16 5, BRSFTREIERHE G HRAF]
BRAHLE: 0579-86688168
Mdk: http:/www.microsolid.com.cn
Address:Valcon New Energy Technology Co.,Ltd., No.16 Qingshui Road, Dongyang, Zhejiang, China
Tel: 0579-86688168

Website: http://www.microsolid.com.cn
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