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B = Preface

BN 2w G — AT B AR

The specification is the enterprise standard uniformly implemented by the company.

AARER 9 5 4% TS GBIT 1.1-2020 (FrfEfL ARSI 28 18875 bruEA SR 45
P RIS ALY HIRIE -

The format of this specification is in accordance with the provisions of GB/T 1.1-2020,
Directives for standardization Partl : Rules for the structure and drafting of standardizing
documents.

APrES I GB/T36276-2018 (i /sfiifit HELES 7 Hilth) . GB/T 31484-2015 (HizZ)
VR30I IE IR A i R SOl B 7). GB 38031-2020  (HLENIR 4 HIZN 1 & Hilth
2 A EOR) . GBIT 31486-2015 (LN % 3 /1 & WLtk fL 1% B8 225K Sl 36 iR )
IEC62619-2017. IEC 62660-2-2018. Q/GX 60013-2020  FLBI< 4 FH 4 3 15 /1 Bt ¥
HPERE A %) M2kt b, 455 AR SERS AT 26 1F, HRFfE (IFP81175200-
300Ah HHES T~ It i AAE 15 FevE, ISR TE. FUEARHE N AT T IEIE, RS
IFP81175200-300Ah & 1~ FELtl 7 it () 12k BEASL MU -

This specification refers to GB/T36276-2018 Lithium ion batteries for electric energy
storage, GB/T 31484-2015 cycle life requirements and test methods for power cell for electric
vehicles, GB/T 38031-2020 safety requirements and test methods for power cell for electrical
vehicles, GB/T 31486-2015 electrical performance requirements and test methods for power cell
for electric vehicles, IEC62619-2017, IEC 62660-2-2018, Q/GX 60013-2020 electrical
performance test method of lithium ion power cell for electrical vehicles. Combined with the
actual and test conditions of our company’s product, the standard of QGX034-2022 product
specification for IFP81175200-300Ah Lithium-ion rechargeable cell is specially formulated. The

test method and criteria is revised and supplemented to guide the manufacturing and approval of
IFP81175200-300Ah Lithium ion rechargeable cell.

e HBHL LA A i

Remark: If modified, please take the latest version as standard.
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{&3TiE 3% Modification Record

3. L EEH 81.2+0.5mm Bt H
81+0.5mm; HJE HH 200.3+0.5
B 200.5+0.5; HO R EH 202.6

+0.5 &N 202.5+0.5mm

[R5 BENE BB BirE
Version Number Description of Changes Revision Date Reviser
s . A R R
- U st
QGX034-2022 B IR RAR 1% Edition 2022.5.23 Shixu Wang/Lina Cao
1. “IFP81175200-300Ah £ & - Hajth
TR TS/ - S LI - s G 1 |
“1FP81175200-300Ah £ & F 78 HL
VS TD I i R
2. brRRBEEH 950wh &N 960wh i
QGX034-2023 2023.6

Shixu Wang/Lina Cao




AREFEHIREREIRA A

HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co.,Ltd

%S No

QGX034-2022

R
Title

IFP81175200-300Ah $2 &5 F FE B B it = m AR B
Product Specification of IFP81175200 -300Ah Lithium lon Rechargeable Cell

Page 7

Total pages 26

1.3 A5 B Basic Information

1 3d& Fyu# Scope

A7 iR S IEE A= RSl DRI IR A F SRt 7, filid 7 AR 7 UoRi P RE
This specification is provided to customers by HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co. Ltd.,
describing Lithium ion rechargeable cell properties.

1.2 FHi& Application: fi#fiE ES. EV

1.3 7= 522 Product type:

BB Uk, J77E, LFP HEES Lithium ion rechargeable battery

A4 B2 A2 F% Model Name:

2.3#% Specification

IFP81175200-300Ah

2.1 FrifEF AR S ¥ Standard Technical Parameters

TH Items

2% Specification

%A1 R Condition/Notes

S 411 5 4.1.2 brvHE7e R ARz

2.1.1 FrFRZE & Nominal Capacity | 300Ah Refer to 4.1.1&4.1.2 standard charge and
discharge procedure
2% 4115 4.1.2 hruE e B AR Gt
2.1.2 brFRAEE Nominal Energy 960Wh Refer to 4.1.1&4.1.2 standard charge and
discharge procedure
2.1.3 bk HL T Nominal Voltage 3.2V
\ i 2.5V~3.65V T>0C
2.1.4 70 UL L Y T<0°C . K %o % & % 75 . Forbid
Charge/Discharge Voltage Range 2.0 V~3.65V - . >
continuous charging
2.1.5 & & Cell Weight 599843009
ELob Elgr
2.1.6_51%!%%&.}_“ Weight Energy 160Whikg
Density
(u} okl Bl
217 & M B & % £ Volume 330Wh/L
Energy Density

2.1.8 MM FH ACR

0.1mQ<R<0.3mQ

25°C+2°C FrEMIRE (17%+3%S0C)
Fresh cell (17%+3%S0OC)

2.1.9 Hit W FH DCR

<0.5mQ

50%SOC@3C30S, 25+2°C

2.2 fE 4% 78 B FTE Recommended Chal

rge Specification

Charge

WiH Items Z ¥ Specification 244113 % Condition/Notes
0.5P(475W) {H I % Constant Power
2.2.1 fHIhZ e Standard Power | 5'wcy, Bk %1F (&b Cut off condition
Charge 159C<T < 45°C (termmatmg)
15 & Temperature
150A {HA Constant current
- {H £ Constant voltage
222 %A H (1) Regular | 3.65V el gut o5 condition
Charge (Slow Charge) 15A NG
15°C<T < 45°C (termlnatlng)
IR % Temperature
223 BHrdh s (PR 7)) Step | WFHF AL AN [A) i B2 R PR 78 3R B% Fast charging

See appendix A.1

strategy at different temperature




AREFEREN N ERERAT BS No

HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co.,Ltd QGX034-2022

FRREL: IFP81175200-300Ah $28 & F 7t 8 B8 it = M A AR B Page 8

Title Product Specification of IFP81175200 -300Ah Lithium lon Rechargeable Cell Total pages 26

2.3 LR FEVEH Working Temperature Range

Wi H Items Z 4 Specification ZAF1EFE Condition/Notes
231 Ik TARIRE 15~35°C
Optimum Working Temperature
2.3.2 75 LR T 0—55°C ForLAE, LR AL
Charge Temperature Range Charging current, see appendix A.1
2.3.3 JH LR L VL -30~60°C LR <60°C
Discharge Temperature Range Cell temperature T<60°C

34 R ~F Appearance And Dimension
3.1 ¥ Appearance

AL AR T T R I RR . R AR TC B AR AR v R L SR TR AR U L BRI G
SIS

Without obvious scratches, cracks, rust, discoloration or electrolyte leakage, no other appearance defects
affecting cell normal operation

3.2 ]\~ Dimension

JEFE Thickness: (8140.5) mm (ZAMUEEREE, 17%+3%SOC, 200+ 20kgf)
Thickness: (8120.5)mm (including outer film thickness, 17% 43%SOC, 200 +20kgf)
% Width:  (175.420.5) mm (& /M)
Width: (175.440.5)mm Cincluding outer film thickness)
=% Height:  (200.540.5) mm (AN EARHE, S 4ME BRI T 26 105 F D)

(202.540.5) mm (A, AN AT RIS F)
Height: (200.540.5)mm Cincluding outer film thickness and excluding terminals)
Height: (202.5#0.5)mm Cincluding outer film thickness and terminals)

4 =B RRAFTE Performance Specification
4.1 HRAEMIR 45 1F Standard Test Condition
4.1.1 hrifE 78 B X Standard Charge Method

FIET (25°C+2°C), HAZE bl 0.5P(A7SW)IH I H G B sy 2.5V, #E 30min, SRJG7ELL
0.5P(475W) fH D% 78 H1 %2 3.65V, 7% & 30min.

At room temperature (25°C+2°C) , 0.5P(475w) constant power discharge to 2.5V, rest 30min, then 0.5P
(475w)constant power charge to 3.65V, rest 30min.
4.1.2 bruEi F i Standard Discharge Method

FEIRTF (25°C+2°C), BAAE sl 0.5P(475W)IE Th & e = Hi B4 2.5V, #+ & 30min.

At room temperature (25°C+2°C) , 0.5P(475w) constant power discharge to 2.5V, rest 30min.

4.2 HS K5 Electrical Specification

T H Items Z %] Specification 241 ER Condition/Notes
Z¥ 411 5 4.1.2 FrHERBCERER
YANS A E=N
4.2.1 ¥l ¥ Bt/GE ik >300Ah/960Wh Mt Refer to 4.1.1&4.1.2 standard

Initial Capacity/Energy

charge and discharge procedure
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422 K B 5 E B WO R
Capacity And Temperature
Correlation

55°C, >95% WIMh7s &
25°C, 100% 478 &=

0°C, >90% WJ4H % &

-20°C, >80% WJUH 4 &
-30°C, =70% VA% &
55°C, >95% Initial Capacity
25°C, 100% Initial Capacity
0°C, >85% Initial Capacity
-20°C, >80% Initial Capacity
-30°C, >70% Initial Capacity

25°C+2°CIR % T, %M 300A CC-CV
% 3.65V 15A EiIE e, 7RG B
TEE 20h, DL 300A HLE 25V
(0°CL LA 2.0V)
At room temperature(25°C+2°C), 300A
charge to 3.65V followed by constant
voltage charging until current drops
down to 15A, rest 20h at testing
temperature, 300A discharge to 2.5V
(t0 2.0V at or below 0°C) .

4.2.3 e R SR RIHKRE

And Temperature Correlation

Energy

45°C, >98% HIUfifE 7
5°C, >75% WIHHRE R
45°C, >298% Initial Energy
5°C, >75% Initial Energy

Z I8 GBIT36276-2018 ( Fi f1fikfi
BRI

Refers to GB/T36276-2018 Lithium
ion batteries for electric energy storage

4.2.4SOC-OCV %
SOC-OCV Table

JLBEAE A4
See appendix A.4

25°CH2°Cif 2 T, 4% % 300A CCCV
£ 3.65V 0.05C #hL7EH, #E 1h
J&, $RJGLA 300A T HL 5% & (U
R TEIE 300A JHCE F0 R E L
J£ ([-30°C~0°C) 2.0V, [0°C~10°C)
2.3V, [10°C~55°C] 2.5V ) X} M f) 25
B, §E 1h, HE 20 K, WxHE
J PR F S B

At room temperature (25°C+2°C)
charge at 300A to 3.65V followed by
constant voltage charging until current
drops down to 15A, rest 1h, then 300A
discharge for 5% capacity (The
capacity is obtained by 300A
discharging to certain cut-off voltage
(-30°C-0°C)2.0V,(0°C-10°C)2.3V,
(10°C-55°C) 2.5V, rest 1h, repeat 20
times, record voltage after rest.

4.2.5 AN[A)iFE &ANIF] SOC il FiL Y,
FH(DCR)

Discharge DCR At Different
Temperature and SOC

HHHAE A5
See appendix A.5

4.2.6 ANJALLE &ANIF] SOC 71 L H,
FH(DCR)

Charge DCR At Different
Temperature And SOC

K A6
See appendix A.6

25°C£2°Ci %, f%H 300A CCCV
% 3.65V 0.05C #ub7wH, #E 1h
JasRJE LA 300A %18 4.2.2 A[EEE
N AR SOC (#HiibHES
I 422) , & & 1h, Mk 3C
30s [¥) DCR.

TCFEL R BH D T B H R 50 R ity R
W ZERR LB, 8 1h, Wk
2.25C 78 Hi, 15s [¥) DCR.

7o HL L BH A 78 R i HL 5T R
FE B 22 45 Br DL ik SOC M

95%, 90%, 80%, 70%, 60%,
50%, 40%, 30%, 20%, 10%,
5%

At room temperature (25°C+2°C) ,
300A charge to 3.65V followed by
constant voltage charging until current
drops down to 15A, rest 1h, then 300A
Discharge to adjust SOC according to
the 4.2.2 discharge capacity at different
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temperatures (refer to 4.2.3 for cut-off
voltage), rest 1h, and test the DCR
under the condition of discharge at 3C
for 30s, rest 40s, charge at 2.25C for
15s

The discharge resistance is the
difference between the open circuit
voltage and the discharge end voltage
divided by the current, tested SOC is
95%, 90%, 80%, 70%, 60%, 50%,
40%, 30%, 20%, 10%, 5%;

The charging resistance is difference
between the charging terminal voltage
and the open circuit voltage divided by
the current, tested SOC at 5%, 10%,
20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 95%.

4.3 Fe Kk Th R (WBRAE /M) Maximum Plus Power (Ultimate Capacity Value)

i H Items

Z44 Specification

%4473 %% Condition/Notes

LI 2
Peak Power Plus Discharge At
Different Temperature And SOC

4.3.1 AN[A)IEE &ANA) SOC fik i

WHHAE AT
See appendix A.7

% 4.25 MHdE it DCR A Kkt
TR LT, TS AR AN (AR B R R TR
T PR FR S IS R Jbk R L R

According to the DCR and the maximum pulse
charging current calculated from the test data
of 4.2.5, the pulse discharge power at the
lowest limit voltage specified at different
temperature.

IRl {E T2 Peak Power Plus
Feedback At Different
Temperature And SOC

4.3.2 N [R5 E &AN[F] SOC k[l

JLBR A A8
See appendix A.8

12 4.2.6 JRBERTHE DCR ARk
FEHHER, ITHIHMERE LRABEE 3.65V
I B B 5 3R

According to the DCR and the maximum pulse
charging current calculated from the test data
of 4.2.5, the pulse feedback power at the upper
charging voltage of 3.65v was calculated.

4.4 KA ThER (oY) Maximum Allowable Pulse Charge Power (Use Allowable Values)

iH Items

Z ¥ Specification

244173 %% Condition/Notes

VI K D% Maximum

4.4.1 A[F)E E& AR SOC ek A

allowable pulse discharge power
at different Temperature and SOC

WA A9
See appendix A.9

WAl 4.3.1 FRAE RO K T8 L A5 R e AL
RO R U B DR A B R, X R ik e T PR T
R EIRBEAT IR E .

According to 4.3.1 maximum pulse discharge
multiplier capacity of the cell and temperature
protection of the discharge process, the upper
limit of the pulse discharge power of the cell is
limited.

YRRk [E1 15 22 Maximum

different Temperature and SOC

4.4.2 AFE FE&AF SOC e kAt

K ALL0

allowable pulse feedback power at See appendix A.10

s 4.3.2 B HCKIKM TR BAERAES), 4
B BURAE KA N Ak 78 L AT EE A IR
R L P 78 R T AR R R AP 2B R, R LR ik
MR D IR T IR E .

According to 4.3.2 maximum pulse charging
capacity of the cell, the upper limit of the
feedback power of the cell is limited in




AREFEREN N ERERAT BS No

HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co.,Ltd QGX034-2022

IFP81175200-300Ah 2 & F FE BB B/~ mA g P Page 11

Product Specification of IFP81175200 -300Ah Lithium lon Rechargeable Cell Total pages 26

consideration of the reliable upper limit
voltage and temperature protection of the
charging process of the cell under the high
voltage.

4.5 fit A B Durability Performance

WH Items Z 4 Specification 2441 R Condition/Notes
4.5.1 {7 i 210 1 -30~60°C 30%-~50%S0C
Optimum Storage Temperature Range
4.5.2 SR HLIRFE 5 959
Room Temperature SOC Retention Rate | —
453 TR EWE R 25+2°C, 100%S0C, 28 days
Room Temperature Capacity Recovery | >96%
Rate
4.5.4 Ryl A FLERFF 3¢ =049
High Temperature SOC Retention Rate | — ’
455 SR AR E R 45°C+2°C, 100%S0C, 7 days
High Temperature Capacity Recovery | >95%
Rate
456 i A A B IS % 0
Storage Capacity Recovery Rate 295% 45°C,50%S0C, 28 days
4.5.7 = A8 B IR FF 3R 78 IR F AR K 25+2°C, 100%S0C, 28 days
SR %8 GB/T36276-2018 ( FH /) fik it I 41 29
Room Temperature Energy Retention | =90%/=92% F-HLIR ) P
Rate/ Recovery Rate Refers to GB/T36276-2018 Lithium ion
batteries for electric energy storage
4.5.8 1=l e B PR RF 270 T e = K 45+2°C, 100%SOC, 7 days
SE %8 GB/T36276-2018 ( FH /) fik it 44 59
High Temperature Energy Retention | =90%/=92% F-HLR ) P
Rate/ Recovery Rate Refers to GB/T36276-2018 Lithium ion
batteries for electric energy storage
459 TR E AR 4542°C, 50%S0C, 28 days
Storage Energy Recovery Rate Z¥ GB/T36276-2018 ( Hi 1Mk it FH 41 B
=90% TR Pk
Refers to GB/T36276-2018 Lithium ion
batteries for electric energy storage
8 F AL AR R L 2 RO S F T, )
6000 cycles 452 % 77 150 +50kgf
2542°C, 0.5P/0.5P 100%DOD, 80%EOL
e T 5 {8 AL AW AR R L 2 R PR S L, )
ggjn? 2?;521%2 l](E,ycle Life 7000 cycles b7 150+ S0kgf
2542°C, 0.5P/0.5P 90%DOD, 80%EOL
{8 AL AR R L 2 R PR S F L, )
8000 cycles 4 9¢% 77 150 +50kgf
2542°C, 0.5P/0.5P 90%DOD, 70%EOL
4.5.11 = IR AEH75 fi {8 AL AR R L 2 R PR S F L, )
High Temperature Cycle Life 2000 cycles 4h ¥ % /7 150 £ 50kgf
45°C, 0.5P/0.5P 100%DOD, 80%EOL
4.5.12 H ;77 Calendar Life 15 years 25+2°C, 50%SOC ,70%EOL

4.6 4R ITE Specification Of Safety Test
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TH Items Z ¥ Specification Z14 173 F% Condition/Notes

PR E % 4.1.1 AT, IR Cfd A AL AR R e B

Ay R E i, B 150350kgf)  LAE G 5 2 2

5% 90 min B LS OV s b, 8L 1h, (i
4.6.1 i RIEIE, ik, R HEL YR 1Crdn' 55 7= b 1) B R FR 235 FE FRL Y R /M)

Over discharge Test

No explosion, no fire

The cell was charged according to the method of 4.1.1, and the
single cell was discharged with a constant current for 90 min and
observed for 1 h. (Discharge current is the smaller value between
1Crdn' and the maximum continuous discharge current of the
product;)

4.6.2 k75 H

Overcharge Test

AR, ANEK

No explosion, no fire

PR E L 411 ik, IR A kAN iR R A
LR R i, JeX ) 150450kgf) DAEI 7 N7 A
JEIR B F it AR S L B HLR Y 1.5 A5 B [ A 3 1h b1
FoHL, FEMEE 1he (FEHEHIEL 1Cren 577 i RIFE 7
FL I HH PRI /M)

The cell is charged according to the method of 4.1.1, and is
charged with a constant current until the voltage reaches 1.5
times of the charging end voltage specified in the technical
conditions of the enterprise or the charging time reaches 1 h, and
the charging is stopped and observed for 1h. (Charge current is
the smaller value between 1Crdn' and the maximum continuous
discharge current of the product)

4.6.3 fH i
Short Circuit Test

ARESE, AR

No explosion, no fire

FARE R 4.1 JRiE e, R R R (i T AL AR AR OR
HA R R E i, J2%7) 150450kgf) 1E. KA S
% 10 min SMBLH LN N T 5 mQ, FFHE 1h.

The cell is charged according to the method of 4.1.1, and the
cathode and anode terminals of the cell are externally short-
circuited for 10 min, and the external line resistance should be
less than 5 mQ, and observed for 1 h.

4.6.4 Bk
Drop Test

AR, A K,

No explosion, no fire

AR HIRAZ 4.1 J5VE TS, R R i B A L AR B SR T
BTN 15 m AL H BRI PR B 1k, RIS
1h,

The cell is charged according to the method of 4.1.1. The positive
or negative terminals of the cell are freely dropped one time from
the height of 1.5 m onto the concrete floor and observed for 1 h.

4.6.5 hn#k
Heating Test

AR, AKX

No explosion, no fire

AR L 4.1.1 J5kTe L, R I AR RO I RGeS
PL 5 °C/ min 38R HIAESEE TF 2 (130+2)°C, FRRFFILIE
&, FEORFRIIRE 30min 515 1k m#, FEER 1h,

The cell was charged according to the method of 4.1.1, and the
temperature box was raised from room temperature to 130 C +
2 T at a rate of 5 ©C / min. After maintaining this temperature
for 30 min, the heating was stopped and observed for 1 h.
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FRE i 4.1.1 VAT H

2 HN A FEAT AR -

a) HrHT7I: FEE T E IR 1)

b) HEMIER: FA2N 75mm R, R R
JE(L) R T B 55 b i) R

c) FAEHEE: (5D mm/s;

d) HERE: BEIAT 0V 8UR Y EIAF] 30%8HT Tk /71
F(1340.78)kN 5 1EHF I, fR4F 10min;

FHWEE 1h.

4.6.6 £ & ANBYE, ARk The cell is charged according to the method of 4.1.1;

Crush Test No explosion, no fire | Test according to the following conditions:

a) Crushing direction: apply pressure perpendicular to the battery
plate;
b) Crushing flat form: a semi-cylindrical body with a radius of 75
mm, the length (L) of the semi-cylindrical body is larger than the
size of the battery to be squeezed;
c) Crushing speed: (5 1) mm /s;
d) Degree of crushing : after the voltage reaches OV or the
deformation amount reaches 30% or the applied force reaches
(1340.78)kN, the crushing is stopped and kept for 10 minutes;
And observe 1h.
FAORE AL 4.1.0 J7VEAR A, R R BN U AR
KRR 2 11.6kPa, i B N (25+5)°C, HE 6h, ML
N y N / N 1h°
4.6.7 L% %ikﬁ R A The cell is charged according to the method of 4.1.1, the cell is
Low Pressure Test I\\I‘o explosi fi placed in the low pressure box, the air pressure in the test
plosion, no fire, . . .
no leakage chamber is adju_ste_d to 11.6KPa, the temperature is room
temperature, and it is allowed to stand for 6h, and observed for
1h.
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4.6.8 H kA%

Thermal Runaway
Test

AR, A K,

No explosion, no fire

1. WA a)ffi P IREEIR NG &, I B IR
BEE, SRNALE, MPEEMBNERFER AL
MURLRE « SE R B AR SN AR B I 360, NS B 5 At
L L f 1 A e L P RSTS84 4 Jm
s AR IR INES, W AR AL A A B e e &
(R — 00, B2 B 70 N Fiehe B, ek R B 1 SR A 1] B A
RLKT s, HERARER N2 °C, 5B AR A% AR i 1 ELAR /N T
1 mm;

b) HL it B AR I A Ak T LS, A A AR R e B A R AR
M (%577 150450kgf), FEAH 1Cren fHIR 44 £ 78 HL 12 min;
AN E, JF DL BRI IR REFS N, 24
KA B W AR RS 300 °CH, {5 1Efkk, S<ETN
A

d)icsritgn s R
2. FETTE: B RAERKIZNAL T IIFATFIE
)M G A v I o 5

bo) M ) et P A 8 A PR PR I B

C) I ST T A8 >1 °Clss

d)24 a)+c)Ek b)+c) A AL I I HL I B R AR R A
e)mFad AR RnFALE W 1h ), R RAR K BRIEILR,
RGN 26 1B I8 R E AR

1.Test method:

a) Use flat or rod shaped heating device, and its surface shall be
covered with ceramic. metal or insulating layer. The heating
power of the heating device shall conform to the provisions in
Table A.1. Complete the assembly of the cell and the heating
device, the heating device and the cell should be in direct contact,
the size of the heating device should not be larger than the heating
surface of the cell; Install a temperature monitor and the
temperature sensor of the monitoring point is arranged on the side
away from the heat conduction, that is, installed on the opposite
side of the heating device (see Figure A.2). The sampling interval
of temperature data should not be more than 1s, the accuracy
should be £2 °C, and the diameter of the temperature sensor tip
should be less than 1 mm.

b) After the initial charging of the cell ,continue charging for 12
min with 1C constant current;

c) Start the heating device and continue heating the test object
with its maximum power. When thermal runaway occurs or the
temperature of the monitoring point reaches 300 °C, stop
triggering and close the heating device;

d) Record test results.

2 .Determination method: whether the occurrence of thermal
control should be determined according to the following
conditions:

a) The test object generates voltage drop;

b) The temperature of the monitoring point reaches the protection
temperature of the battery;

¢) Temperature rise rate of monitoring point >1 °C/s;

d) When a)+ c) or b)+ c) occurs, the cell is judged to have thermal
runaway;

e) In the process of heating and within 1 hour after heating, if fire
or explosion occurs, the test shall be terminated and judged as
thermal runaway.
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FARE ILZ 411 JRERH, BARE BRI,
TR PRI AL BN AT Y, PRI IR 5 ik, W% 1h,
The single cell is charged according to the method of 4.1.1. The
single cell is placed in the temperature box, and the temperature
of the temperature box is adjusted according to the following
table. The number of cycles is 5 times and observed for 1 hour.
T WA & | RobRE | AR
Temp Time cumulative | Temperature
T increasing | time min | change
min rate’C/min
25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7
Temperature Cycle No explosion, no fire 100
Test
80 /'_\
60 /// \\
v 40
Sk 7 N
N
-20
I

-60

100 200

300 400

FF 8] /min

500
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5.8 FIVE R F I Notes

B T e H TR B A T, BRI T RE G BRI A A KRNI RE 51K, S5 N LB LT 25K
Warning for using the lithium-ion rechargeable cell. Mishandling of the cell may cause heat, fire
and deterioration in performance. Be sure to observe the following.

JERFEIH Precautions
NI ECA F B R B iy, A RS S 5 P Tl
When using a device equipped with a battery, refer to the user manual before use.
A0 BE HTE A A IEAR AN SR s - 77 )
Check the orientation of the cathode and anode terminals before packaging.
Ui R IR E, TR ST LR
The terminal or wire is connected to the cell module, pay attention to the insulation to prevent short circuit.

KR, et BT B TR AL (<35°C, 30%~50%S0C, #7iE & <85%ROH, Thktd&, 3
AN H BT —IRFEH) »

Store the cell in a cool dry place (<35°C, 30%~50%SOC, Storage ambient humidity < 85% ROH, no
Condensation, charge and discharge once every 3 months ) when not in use for a long time.

ANEER VB TECE T FHOG B AL s

Do not place the cell in direct sunlight or heat source to prevent high temperature of the cell.

AL S R B TTIN T ) o e R A (e, TER, MRS ) .

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

T 270K R0 A AR ST RE 1) A P i 2 9 Bl A R T

Do not place the cell outside the operating temperature range specified in this document.

2% 1 =H 150 Prohibited Items
TH 20 KT LA AR T
Do not charge more than the maximum charge rate.
T )N B i
Do not disassemble or modify the Cell.
/IR i e R S
Do not throw or hit the battery.

WM e . (BIWET T, 1T, %, )
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Do not pierce the battery with a sharp object. (eg nails, knives, pens, electric drills)
B2 5 e S it B TR A .

Do not mix with other cell or module units.

¥ THHLIBAE PACK H A A

Do not use both new and old cell in PACK.

H0R I ECE T KT 60°C At .

Do not place the cell at a temperature higher than 60 <C.

ANELRG BB TN B A s

Do not put the cell in a microwave or high pressure container.

B2 AMEERIE, s . (BlnEE, W)

Do not connect the positive and negative terminals with conductive materials. (eg metal, wire)

AN RVF TR R IR N K B K
Do not allow to wet or immerse the cell in water or sea water.
15271 LA 7 5 T sz A 77 A8 HL i o

Do not use the battery in a manner other than the manufacturer's written agreement
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6.4 B 4% Mechanical Drawing

— [Tl

#02.510.5
#200.540.5

e H'F—‘
#176.4.£0.5
#1405 1238500 20020y |
12340.2 —

41 J540.5 )

il JROEpYq, R

gato1

=

it )R ~J Cell Dimension
v FPRSFRACAZK (mm),

Remark: The dimensions are shown in millimeters (mm)
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B3 Appendix
ALl Bt 7 rERE % Step Charge Table
IR B —goc | 0°CST< | 5°C<T< | I5°C<T< | 25°C<T | 45°C<T | 50°C<T
Procedure | Temperature 5°C 15°C 25°C <<45°C <50°C | <<55°C
g | DU
Charge current 7t EE 0.1 0.2 0.5 1 0.5 0.2
Forbid
) :
1 charging
Bk H
Jumping voltage / 3.50 3.50 3.50 3.45 3.50 3.50
(V)
78 L HLIR
Charge current / 0.05 0.05 0.2 0.50 0.20 0.10
)
2 Bk L
Jumping voltage / 3.60 3.60 3.60 3.60 3.6 3.60
V)
7o HL FLIAR
Charge current / 0.02 0.02 0.1 0.2 0.05 0.05
(C)
3 AUb R
Cutoff voltage / 3.65 3.65 3.65 3.65 3.65 3.65
(V)
A2 PR I Single Cell Failure Threshold (Recommended Valug)
A2.1 BRI R Single Cell Failure Threshold (BMS)
2% Parameter #ik% Specification fif B35 B Description R4 Sh4E Action
7o HLINE I R R B R, R
Wi B G P A, FH P AEHLAN O
FRAAST H R P R AR VF i Mk B K {5 When the a8t 7
fE(V)Single cell 38 overvoltage exceeds the alarm | po\or must be
overvoltage critical alarm threshold during charging, it will | 4\ od off
threshold (V) affect the cycle life of the cell. User
charging is not allowed to exceed this
voltage value.
A H T — R . .
o FEHI L H R I 10 i 5 ST
3.7 Critical value of overvoltage during Power must be
overvoltage general harai turned off 5
alarm threshold (V) charging urned oft overs
wRATAERE (V) 1% TAER ORI R AE
Maximum working 3.65 Maximum limit of normal operation
voltage (V)
EK%HTAJ_ELT&@‘I‘%{E, 5
‘ i %fﬂjﬁ’lﬂﬁﬂ i, PR A SR
(V)Single under [-30°C-0°C) 1.8 voltage exceeds the alarm threshold
voltage critical alarm [0°C-55°C] 2.0 during discharge, it will affect the
threshold (V) cycle life of the cell. The user
discharge must not exceed this
voltage value
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FPRR T — M
Single under voltage
critical alarm threshold
\Y

[-30°C~0C) 1.9
[0°C~55°C ] 2.2

TR R o A R A, R
R AIIEIA A i, H P TSRS Fo vF
A8 i Mt H E {E When the under
voltage exceeds the alarm threshold
during discharge, it will affect the
cycle life of the battery. The user
discharge must not exceed this
voltage value.

RANTAERE (V)
Minimum operating

[-30°C-0°C) 2.0

IR TAR M R/ FHE

Minimum threshold for normal

voltage (V) [0°C-55°C] 2.5 operation
R I P — AR FoHLR I 55°C, AE kT
BEeC BRI BE R 55°C, FEThER

Cell temperature is too 55 Battery operating temperature above
high general alarm this temperature will limit cell power
threshold C
P LI B R o AR R, R
R R S e R Mo FELYH 22 A R, AN
B °C ABIE IR If the cell temperature
Battery temperature is too 60 exceeds this alarm threshold, it will
high, critical alarm affect the cell safety performance.
threshold T The user should not exceed this
temperature when using it.
L 16— A EE?&\IVE?EETEE?JH:?&E, KR
B { ‘C Low battery i 7.7 A ] D) < IF the o_peratmg
temperature  general -20 temperature of the battery is lower
alarm threshold °C than this temperature, the power of
the battery will be limited
R 95 3o A ™ R R LR AR T IR R E, 2R
B HeC _ O ER 7o s P Dk F S R N A
E)?I;teg?/ittiir;’:p;;e:#re Is t00 16T LI P 1 the cell temperature is
’ -30

threshold <C

lower than this alarm threshold, it
will affect the safety performance of
the cell. The user should not use it
below this temperature.

A.2.2 i Pack BEit AL H HLAE

& Cell Information for Pack Design

R AL S 5 Bl =g/ 2%
Cell Model Symbol Numerical value | Suggestions Reference
Pack $EHCId R K SR VFIE )
Maximum allowable pressure Fmax TBD 600kgf, 17%+£3%SOC
during Pack assembly
Pack ZEiC J5 HLES I 4 R )
Optimal pressure after Pack Fmin TBD 150+50kgf, 17%+3%SOC
assembly

A3 TEk E 24 N PG % Cycle Life at Certain Condition

A.3.1 % EE¥ 75 iy Room Temperature Cycle Life

MR 451 Test Conditions

L FUAE L 0.5P(475W)H D) R L = B K 2.5V, EHE 30min,

SRIGTELL 0.5P(475W) TEINHR
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FEHLZE 3.65V, i & 30min.

Charge: 0.5P(475w) constant power discharge to 2.5V, rest 30min, then 0.5P (475w)constant power charge to

3.65V, rest 30min.

L FAE b L 0.5P(475W)TH Zh F L R HLUE N 2.5V, i E 30min.
Discharge : 0.5P(475w) constant power discharge to 2.5V, rest 30min.

ESE: 25+2°C Temperature: 25+2°C

104%

0.5P/0.5P Cycle Life@25°C 100%DOD

L 100% —1#
.S 96% =
]
c
% 92%
[~
5 88% <
2 sa% il
L TN~ -
80% ==
0 1000 2000 3000 4000 5000 6000 7000
Cycle
A.4 SOC-OCV # SOC-OCV table
socT 55°C 45°C 35°C 25°C 10°C 5°C 0°C -10°C
0% 2.797 2.814 | 2.855 3.065 3.190 3.142 3.200 3.211
5% 3.140 | 3.158 | 3.178 3.203 3.204 3.197 3.205 3.220
10% 3206 | 3.206 | 3.206 3.210 3.217 3.206 3.213 3.229
15% 3219 | 3.222 3.226 3.238 3.244 3.220 3.236 3.239
20% 3246 | 3.248 | 3.251 3.258 3.264 3.248 3.258 3.250
25% 3261 | 3.263 | 3.266 3.276 3.278 3.267 3.271 3.262
30% 3278 | 3.280 | 3.284 3.286 3.282 3.278 3.277 3.270
35% 3296 | 3.294 | 3.291 3.288 3.283 3.281 3.279 3.273
40% 3297 | 3205 | 3.292 3.288 3.284 3.282 3.280 3.275
45% 3298 | 3.205 | 3.293 3.289 3.284 3.282 3.280 3.276
50% 3298 | 3296 | 3.293 3.290 3.285 3.283 3.281 3.277
55% 3.300 | 3.297 3.295 3.294 3.289 3.285 3.284 3.279
60% 3.307 | 3.305 | 3.304 3.311 3.301 3.292 3.292 3.283
65% 3330 | 3.329 | 3.328 3.326 3.319 3.308 3.307 3.290
70% 3331 | 3.330 | 3.329 3.327 3.324 3.320 3.318 3.298
75% 3331 | 3330 | 3.329 3.328 3.324 3.322 3.320 3.307
80% 3331 | 3330 | 3.330 3.328 3.324 3.322 3.320 3.311
85% 3.332 | 3331 | 3.330 3.328 3.324 3.321 3.319 3.312
90% 3.333 | 3.331 | 3.330 3.328 3.323 3.320 3.318 3.310
95% 3.334 | 3333 | 3.331 3.329 3.323 3.320 3.318 3.310
100% 3.400 | 3.418 | 3.449 3.470 3.477 3.497 3.504 3.493
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A5 AN[ER FE &ANTH] SOC ()71 Hi, L FBH Discharge DCR at Different Temperature and SOC

DCR/mQ@3C 30s
SOCT -20°C -10°C 0°C 10°C 25°C 45°C 55°C
10% / / 1.03 0.80 0.58 0.34 0.32
20% / / 0.89 0.64 0.45 0.31 0.29
30% / 1.21 0.78 0.58 0.41 0.30 0.28
40% / 1.08 0.71 0.54 0.39 0.29 0.28
50% / 0.99 0.67 0.52 0.37 0.28 0.26
60% 1.24 0.93 0.64 0.50 0.36 0.27 0.25
70% 1.17 0.88 0.64 0.51 0.37 0.29 0.27
80% 1.11 0.85 0.63 0.49 0.36 0.28 0.26
90% 1.08 0.84 0.62 0.49 0.34 0.27 0.25
VE: IR HF30s Note: / indicates that 30s,

A.6 AN[E)IRE &AN[H] SOC [ 78 Hi, HiLBH Regeneration DCR at Different Temperature and SOC

DCR/mQ@2.25C 15s

T

SOC 10°C 25°C 45°C 55°C
10% 0.52 0.38 0.32 0.28
20% 0.50 0.36 0.31 0.28
30% 0.50 0.35 0.30 0.27
40% 0.49 0.35 0.29 0.27
50% 0.49 0.34 0.29 0.26
60% 0.48 0.33 0.28 0.25
70% 0.48 0.34 0.29 0.27
80% 0.47 0.33 0.29 0.26
90% 0.47 0.32 0.28 0.25

A7 AIARJE &ANIFA] SOC ik i HiL I {1 1) % Peak power pulse discharge at different temperatures and SOC

30s ik 5 R U4 A2 T 22 /W Peak power pulse discharge @30s /W

e T -20°C -10°C 0°C 10°C 25°C 45°C 55°C
10% / / 1427 1540 2111 3650 3905
20% / / 1727 2056 2943 4206 4487
30% / 1469 2023 2354 3327 4549 4891
40% / 1656 2215 2528 3549 4735 5065
50% / 1806 2352 2662 3737 4942 5279
60% 1449 1940 2478 2794 3918 5129 5538
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70% 1548 2061 2550 2854 3934 5022 5406

80% 1636 2147 2609 2919 4048 5176 5561

90% 1697 2196 2644 2971 4210 5332 5743
e 1R ANTEE 30s Note: / indicates that 30s

A.8 AN[rlifi Z &ANIF] SOC Jlik i [l 45t

15s ik Rl 1564 Th #6 /W Peak power pulse feedback@15s /W
soc T 10°C 25°C 45°C 55°C
10% 2605 3441 4325 4595
20% 2399 3284 4106 4389
30% 2244 3075 3849 4099
40% 2210 3026 3746 3939
50% 2198 3028 3734 3938
60% 2205 3044 3749 3986
70% 2140 2895 3464 3649
80% 2125 2869 3433 3646
90% 2115 2895 3475 3706

{5 %% Peak power pulse feedback at different temperatures and SOC

A9 AN[EE AR SOC # kK fo i ik b Al FiL T # /4% % Maximum allowable pulse discharge power/rate at
different temperature and SOC

30 s HR R Bk s L T 2 /W Maximum allowable pulse discharge power @30s /W

T/SOC -30°C -20°C -10°C 0°C 10°C 25°C 45°C 55°C
0%~10% 112 224 338 564 2260 2263 2265 1133
10%~20% 223 560 450 1129 2260 2263 2265 1133
20%~30% 557 894 785 1128 2260 3394 2830 1132
30%~40% 556 892 893 1119 2245 3377 2809 1124
40%~50% 556 890 1003 1115 2234 3356 2802 1121
50%~60% 555 889 1113 1115 2233 3354 2800 1121
60%~70% 555 887 1223 1114 2232 3352 2788 1115
70%~80% 555 886 1215 1661 3329 3323 2761 1104
80%~90% 555 886 1318 1639 3281 3274 2725 1090
30 s fix K Fo VR Bk L% 28 /C Maximum pulse discharge rate @30s /C
T/SOC -30°C -20°C -10°C 0°C 10°C 25°C 45°C 55°C
0%~10% 0.1 0.2 0.3 0.5 2 2 2 1
10%~20% 0.2 0.5 0.4 2 2 2 1
20%~30% 0.5 0.8 0.7 2 3 2.5 1
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30%~40% 0.5 0.8 0.8 1 2 3 25 1
40%~50% 0.5 0.8 0.9 1 2 3 2.5 1
50%~60% 0.5 0.8 1 1 2 3 2.5 1
60%~70% 0.5 0.8 11 1 2 3 2.5 1
70%~80% 0.5 0.8 11 15 3 3 25 1
80%~90% 0.5 0.8 1.2 15 3 3 2.5 1

iE: SOC X[HVEHE, /= XIEDNHXE, A XEDNIFIXE. #l40: 10%~20%7 10%<SOC<20%
Remark: For SOC is the range of interval, the left interval is the closed interval, and the right interval is the open
interval. For example: 10%~20% is 10%<SOC<<20%

A0 A [FEIE A SOC f K i ik [F1 45 B 2% /5 28 Maximum allowable pulse feedback power/rate at
different temperature and SOC

15 s fie K SRk b [R1 45 2 2 /W Maximum pulse feedback power@15s /W

T/SOC -10°C -5°C 0°C 10°C 25°C 45°C 55°C
0%~10% / / 564 904 1358 1359 1133
10%~20% / / 564 904 1358 1359 1133
20%~30% / / 564 904 1358 1359 1132
30%~40% / / 560 898 1126 1348 1124
40%~50% / / 558 894 1119 1345 1121
50%~60% / / 335 670 1118 1344 1121
60%~70% / / 334 670 1117 1338 1115
70%~80% / / 332 555 1108 1104 1104
80%~90% / / 218 328 873 1090 1090

M. SOC XI[AFEH, /& XIAN X E, A XEDNIFIXE. Fl40: 10%~20%79 10%<SOC<20%
Remark: For SOC is the range of interval, the left interval is the closed interval, and the right interval is the open
interval. For example: 10%~20% is 10%<SOC<<20%

15s F K Fo ik v [E1 45 4% 2% /C Maximum pulse feedback rate@15s /C
T/SOC -10°C -5°C 0°C 10°C 25°C 45°C 55°C
0%~10% 0.2 0.3 0.5 0.8 1.2 1.2 1
10%~20% 0.2 0.3 0.5 0.8 1.2 1.2 1
20%~30% 0.2 0.3 0.5 0.8 1.2 1.2 1
30%~40% 0.2 0.3 0.5 0.8 1 1.2 1
40%~50% 0.2 0.3 0.5 0.8 1 1.2 1
50%~60% 0.1 0.2 0.3 0.6 1 1.2 1
60%~70% 0.1 0.2 0.3 0.6 1 1.2 1
70%~80% 0.1 0.2 0.3 0.5 1 1 1
80%~90% 0.1 0.12 0.2 0.3 0.8 1 1

E: SOC X[AEH, X[ HIXIE, XAy IFIXE . Fl4: 10%~20%7H 10%<SOC<20%

Remark: For SOC is the range of interval, the left interval is the closed interval, and the right interval is the open
interval. For example:10%~20% is 10%<SOC<<20%.

AT e B R R PR DR /0N 0 20 A TR S 2 P 41 ) P A8 FERAS DA R P IR B A S A o 3 Bk [l 1 2%
A AT B 2t g RS K AR B 45 0 5 B0As FH 7 R
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Remark: The high/low of the pulse feedback current must strictly comply with all charging states and cell
temperature listed in the table above. Violation of pulse feedback conditions may result in permanent damage to the
cell and decrease of service life.

AL VAR AR R L 48 I Using of steel plate

W et (4588, JEREE lem): RAFESA RO KE, JHUFAZAARE, DL E ok T8 sE
B, JMRZ A 44 M12 84 [ e, Je B TR~ B pR:

Steel plate(45#, thickness of 1 cm ):The plates should cover the cell, and pay attention to the insulation to prevent
short circuits, the plates should to be secured with four M12 bolts, as shown below:

JEAMI2%120, % ZAH# 47 A B EN12
(2890

2L (45840)

1EK (45840 ‘

HO o AR & [ Steel plate
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IFP81175200-300Ah £ B ¥ F.th ™= i BR AR 75 B
Environmental Declaration Of IFP81175200-300Ah Lithium Battery Product

R 45 WK 2 (EU)2015/863 154> ;  2006-66-EC HL MG A ER, I RERTR M. #. K.
AR ZIRBEK(PBB). £ 2Kk (PBDE) & A 7% — HERER (PAES) 3L it 10 M4 4N
XY

In accordance with EU directive 2015/863, battery instruction requirements in 2006-66-
EC, as shown in the following table, a total of 10 substances are included in the RSL, for
example Cadmium. Lead . Mercury. Hexavalent chromium . Polybrominated biphenyls
(PBB). Polybrominated diphenyl ethers (PBDE) and phthalate (PAES).

A.12 FhEE Y55 B Table
A.12 List of 10 restricted substances

] PPM .
RoHS %5 F 41 5 BERE (PPM) R
ROHS restricted substan The highest limit Descrioti
0 estricted substance (PPM) escription
B . 2006-66-EC 114 %5k 2006-66-
##(Cd) Cadmium(Cd) 20 EC Directive Requirement
2006-66-EC 154 %5k 2006-66-
1 (Pb) Lead (Pb) 40 EC Directive Requirement
= 2006-66-EC 154 %5k 2006-66-
7k (Hg) Mercury (Hg) ° EC Directive Requirement
7S EE (CreY) 1000 RoHS 1.0 & F Ak
Hexavalent chromium (Cr®") RoHS 1.0 limited substance
ZIRBXK (PBB) 1000 RoHS 1.0 &4 FR A ¥k
Polybrominated biphenyls (PBB) RoHS 1.0 limited substance
% IR K[k (PBDE) 1000 RoHS 1.0 & A FR A%
Polybrominated diphenyl ethers (PBDE) RoHS 1.0 limited substance
A R (2R O )
Diphthalate (2-ethylhexyl) ester 1000 R5ﬁ|251260|'§'it:§§sﬁi§?ﬁ .
( DEHP- Di(2-ethylhexyl)Phthalate ) - limited s
AL — 5 s
WE=TRT T RoHS 2.0 #73 R F 15
Benzyl butyl phthalate 1000 RoHS 2.0 limited substance
(BBP- Benzyl Butyl Phthalate ) '
A e — 7> =
WrE=—mEm- I & RoHS 2.0 74 I FI 0%
Dibutyl phthalate 1000 RoHS 2.0 limited substance
(DBP-Di-n-butyl Phtalate) '
A e — R — B =t
<R R T B RoHS 2.0 84 fR 45
Diisobutyl phthalate 1000 RoHS 2.0 limited substance
(DIBP-Diiso butyl Phthalate) '

MRAT H 7S B St AT

Execute immediately from release date.




