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Bl & Preface

AFRHEA 2w GE— AT I b bRt
The specification is the enterprise standard uniformly implemented by the company.
AFRHERI G 5% AT & GB/T 1.1-2009 (HrdEfb TAES I 58 1 384 ARUERI S5 HIF 4

5) BIHE .

The format of this specification is in accordance with the provisions of GB/T 1.1-2009,
standardization work guideline Part 1: Standards Structure and Compilation.

AIRHELE S8 : GB/T 31484-2015 (HEENR T FI3N 1 & s {830 4 iy R Rk 6 77 )
GB 38031-2020 (HZITHEHBI /I ERMEEEK) . GB/T 31486-2015 (HzhAEH
717 Hit R PEREER KOG J77L) | TEC62619-2017. IEC 62660-2-2018, GB/T36276-2018.
Q/GX 60013-2020 (AT EREE Fah /i Bk RN i) R E, 441
KN E G SEPR AR M, Rl (IFP54173205-230Ah #8387 Bt = b A% 1) 45,
FRPRAI T AEAREN R EEAT TR, LIRS IFP54173205-230Ah F B F H it 72 5 )
PERERS I o

This specification refers to GB/T 31484-2015 cycle life requirements and test methods for
power cell for electric vehicles, GB 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,
GB/T36276-2018, 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 Q/GX 033-2021 product specification for [FP54173205-230Ah Lithium
ion rechargeable cell is specially formulated. The test method and criteria is revised and
supplemented to guide the manufacturing and approval of IFP54173205-230Ah Lithium ion
Cell.
E: A0 ClEd R AnbrE k.

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

fRA5 TEAR BITH# BiTH
Version Number Description of Changes Revision date Reviser
N 2=
Q/GX006-2021 B IR KEAA 15 Edition 2021.09.25 e L”,
111
#3787 SOC-OCV. HPPC. DCR, % # W
/GX006-2022 2022.04.14
Q/GX00 TR Li Li
ZW/EEA
Q/GX037-2022 WRARAZ AT F 2R Wi AR 2022.05.25 Li Li/Bo jie

Gang
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1. ZZ15 E Basic Information

1.1 @HJEHE Scope

A AP HEIEEF SR AR AE R A TRMA RS, HR T HEET - ke mta.
This specification specification is provided to customers by HEFEI GUOXUAN HIGH-TECH POWER
ENERGY Co. Ltd., describing Lithium ion rechargeable cell properties.

1.2 Hi& Application: EV
1.3 7R Product type:

WECT IR, %, LFP B Lithium ion rechargeable battery
1.4 %5 £Z%% Model Name: IFP54173205-230Ah

2. ##% Specification

2.1 tRH#EF A ¥ Standard Technical Parameters

T E Ttem Z4{( Specification #1/1E % Condition/Notes
2% 411 5 412 WFERBEEER IR
Refer to 4.1.1&4.1.2 standard charge and
2.1.1 #7FEZF & Nominal Capacity | 230Ah discharge procedure
2.1.2 #R#F#E Nominal Voltage | 3.2V 0.33C
2.1.3 7o H TR Vi 2.0 V~3.65V T>0°C
Charge/Discharge Voltage Range 1.8 V~3.65V T<0°C, A FRVFELEFH Forbid continuous
' ) charging
2.14 HE Weight 4150g+124¢
2.1.5 FEAEEE Weight
IR . 178Whikg 0.33C
energy density
2.1.6 HHEEEEE Volume
382Wh/L 0.33C
energy density
2.1.7 ZHF A ACR 0.2mQ<R<0.4mQ 25°C+2°C FAMRET (17%£3%S0C)
Fresh cell (17%+3%S0OC)
2.1.8 EHifiFE DCR <0.8mQ 50%S0C@3C30S, 25+2°C

22 HFEFE M Recommended Charge specification

T H Item

Z ¥ Specification

%1% /1% F Condition/Notes

221 T E (1878 Regular

Charge (Slow charge)

115A

3.65V

11.5A
10C<T<<45C

{Eifi Constant current

fE[E Constant voltage

HIE&AMF (£215) Cut off condition
(terminating)

B £ Temperature

222 Mr# e (RFE) Step
Charge

TLE1F A1 See appendix A.1

AN [F) il BE Y HR 78 5K B Fast charging strategy

at different temperature

2.3 T{EiR 75 Working Temp

erature Range
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I H Item Z44 Specification A4 /iEFE Condition/Notes
231 BRETHERE 10~35C
Optimum working Temperature
232 RHEFEEE 0~55'C FERER, A A
Charge temperature range Charging current, see appendix A.1
233 MHEEETEE -30~60C R A <60C
Discharge temperature range Cell temperature<60C

3. 4R~} Appearance and Dimension
3.1 4 Appearance

MBS RTE A BRI . BN, 465, sk AR, To e B b 1F # A8 F B HE AABR .
Without obvious scratches, cracks, rust, discoloration or electrolyte leakage, no other appearance defects

affecting cell normal operation

3.2 R~ Dimension

JEE Thickness:  (54.240.7) mm (F4MIMEEE, 17%+3%SOC, 200+ 20kef)

Thickness: (54.2+0.7)mm Cincluding outer film thickness, 17% £ 3%SOC, 200+ 20kgf)

W Width:  (174+0.5) mm (& 4MaE)

Width: (174+0.5)mm Cincluding outer film thickness)

# & Height:  (205.03+0.5) mm (A&, S4MBERMTTEH)

(207.1£0.5) mm CZ A, ESMEBEMTNERHD

Height: (205.03+0.5)mm (including outer film thickness and excluding terminals)

Height: (207.120.5)mm (including outer film thickness and terminals)
4. HERERAMTE Performance Specification
4.1 F3#ENIR M Standard Testing Condition
4.1.1 B4k 7 Single cell charging

FiRF (25C£2°C) , BfkeiiLl 230A BB EBRE RN 2.0V, #E 30min, REELL 2304 A%
HEREAN 365V FEEFRH, ERMBMMEE 11.5A MELER, Fd/E#E 30min.

At room temperature (25°C+2°C) , 230A constant current discharge to 2.0V, rest 30min, then 230A constant
current charge to 3.65V followed by constant voltage charging until current drops down to 11.5A, rest 30min,
4.1.2 Bkt H Single cell discharging

FiRTF (25C£2°C) , BRBEHELL 230A BIEMEBEBRER 2.0V, #E 30min.

At room temperature (25°C+2°C) , 230A constant current discharge to 2.0V, rest 30min.
4.2 H ¥ Electrical Properties

Ti B Item Z ¥ Specification %4 EF Condition/Notes

M 4010 FREEA 412 fH
>230Ah Refer to 4.1.1&4.1.2 standard charge and
discharge procedure
55°C, =95% VIIAZE 25C£2°CIRE T 4.1.1 786, MR
25°C, 100% VA& BT #E 20h, LA 1C B E 2.0v(0C
0C, Z90%FIMEAE LA 1.8V) .

42.1 VIhERE
Initial Capacity
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422 FE5IEE M -20°C, =80%¥IEAEE Charge refer to 4.1.1, rest 20h at testing

Capacity and temperature correlation

-30°C, =75% VAR E
559¢, >95% Initial

temperature, 1C discharge to 2.0V at

testing temperature (to 1.8V at or below

Discharge DCR at different
temperature and SOC

Capacity 0C) .
25°%¢, 100% Initial
Capacity
0°C, 290% Initial Capacity
-20°C, >80% Initial
Capacity
-30°C, =75% Initial
Capacity
EIR 411 T, RELLICHE 5% &
B (AR RIEE 412 A ER NS
B JE([-30°'C~0C 2.0V, [0°C~10C)2.3V,
[10°C~55C] 2.5VOX M A B, B H 1h,
4.2350C-0CV % HE 20 &, CxFHEENEESE.
SOC-OCV Table Charge as per 4.1.1, then discharge for 5%
W A4 capacity at 1C( The capacity is obtained by
See appendix A.4 discharging to certain cut-off voltage as
per4.1.2
([-30°C-0C) 2.0
[0C-10C) 2.3
[10C-55C) 257 ,
rest lh, repeat 20 times, record voltage
after rest.
HE 411 78, RELLICHKE 422 1
A T AR SOC (#LHE
424 FREBEMARE SOC ML H 288 423), BE 1h, MR 3C AA 30s
fH (DCR) R A5 ) DCR.

See appendix A.5

T, B B 9 T Bk e 5 T80 R K 0 LR )
Z{EFRLAR T, #iK SOC  95%, 90%,
80%, 70%, 60%, 50%, 40%, 30%,
20%; 10%.

Charge as per 4.1.1, then 1C Discharge to
adjust SOC according to the 4.2.2
discharge capacity at different
temperatures (refer to 4.2.3 for cut-off
voltage), rest 1h, and test the DCR of 3C
discharge for 30s. The discharge resistance
is the difference between the open circuit
voltage and the discharge terminal voltage
divided by the current. The test SOC is
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95%, 90%, 80%, 70%,
30%, 20%, 10% .

60%, 50%, 40%,

4.2.5 TRBEMAR SOC 7
i (DCR)

charge DCR at different temperature
and SOC

WEHHE A6
See appendix A.6

ER 411 7, REUL1CER 42241
FRE TR EAREAE SOC (FibdE
28 4.23) , #H 1h, Wik 225C £l
15s ) DCR. 7t H i3 B 29 78 o AC 3 B
5T R ZERR LR, Wik SOC
5%, 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%.

Charge as per 4.1.1, then 1C Discharge to
adjust SOC the 4.2.2
discharge different

according to
capacity at
temperatures (refer to 4.2.3 for cut-off
voltage), rest 1h, and test DCR charged at
2.25c¢ for 15s.
The charging resistance is the difference
between the charging terminal voltage and
the open circuit voltage divided by the
current. The test SOC is 5%, 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%.

4.3 ARk rR Il

(#% PR BE /M) Maximum plus power(Ultimate capacity value)

T H Item

Z ) Specification

AR Condition/Notes

4.3.1 AEHRERMAF SOC Bk AL
()&
Peak power plus discharge at

different temperature and SOC

W A7
See appendix A.7

% 4.2.4 PAEAR I H# DCR ME ARk
HBCR ELR,  THE HAE A R RS A E
T R R R D B e A B T

According to the DCR and the maximum
pulse charging current calculated from the
test data of 4.2.4, the pulse discharge
power at the lowest limit voltage specified

at different temperature.

4.3.2 RERERMA R sOC ki &l
g E TR

Peak power plus feedback at
different temperature and SOC

W A8
See appendix A.8

1% 4.2.5 MR EHE 1+ B #9 DCR 8 Ak
MAEEER, tTHENERSE EREE
3.65V B ki BRI ZE .

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 FARAVFIKFINE (FRRYE) Maximum allowable pulse charge power(Use allowable values)
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TiH Item

Z¥{ Specification

%4 1EF Condition/Notes

441 REEEMARE SOC &Lk
YRk bR R Th
allowable

Maximum pulse

discharge different

Temperature and SOC

power at

WK A9
See appendix A.9

HRHE 4.3.1 FL g Rk v s e i S A D
MR RREREE, X8k
HIhE FRFITIRE .
to 4.3.1
discharge multiplier capacity of the cell

Accordin; maximum pulse
g P

and temperature protection of the
discharge process, the upper limit of the
pulse discharge power of the cell is
limited.

442 Maximum allowable pulse
feedback different
Temperature and SOC

power at

B A10
See appendix A.10

A 4.3.2 AR Kk Fe LA ZRRE ST,

5 G RS TE XA 3 R B Bk 72 B AT SE A9
ERBEMERTRRERFEE, Xt
G RK B SRE ERBETRE.

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 consideration of the reliable
upper limit

voltage and temperature

protection of the charging process of the

cell under the high voltage.

4.5 i A 14 f¢ Durability Performance

W1 H Item

Z$ Specification

%A /iE ¥ Condition/Notes

4.5.1 FRMERIFE
Room Temperature SOC Retention
Rate

>95%

452 FREBMER

Room Temperature Capacity

Recovery Rate

>96%

25°C, 100%SOC, 28days

4.53 finfTHEARFFER
High Temperature SOC Retention
Rate

>94%

Bl A K

Temperature

45.4
High
Recovery Rate

Capacity

=95%

55°C, 100%SOC, 7days

455 EFEEKESE
High
Recovery Rate

Temperature Capacity

>95%

45°C, 50%S0C, 28 X days

4.5.6 miRTEAH
High Temperature Cycle Life

800 cycles

i Y b AR S LA R Bk B dit, %)
G2 47 150+ 50kgf
55°C, 230A W 6 7& /230A L,
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100DOD,80%EOL;

55C, cycle test by the 230A step charge
and 230A discharge under 150 £ 50kgf
preload

4.5.7 iR i

High Temperature Cycle Life

1500 cycles

A b e R AR sk E daith, )
YR I E 7 150+ 50kef
45°C, 230A B #
100DOD,80%EOL;
45°C, cycle test by the 230A step charge
and 230A discharge under 150 * 50kgf
preload

& /230A A .

4.5.8 HiR G #F dn

Room Temperature Cycle Life

3000 cycles

o P A ML AR S B2 R S (R B et AT
YR I 77 150£50kef

25£2°C, 230A [ Bh #& /230A TR,
100DOD,80%EOL;

25+2°C, cycle test by the 230A step
charge and 230A discharge
150+50kgf preload

under

459 Afi%idn
Calendar Life

10 years

25+2°C, 50%S0C ,80%EOL

4.6 %ML Specification of Safety Test

Over discharging

No explosion, no

fire, no leakage

TiH Ttem Z 3 Specification % 1F/iE# Condition/Notes
L EZE B ( A o A= s i, =
4.6.1 T = £ 1 . ) | Wi

90min, FFME 1h.
according to the method of 4.1.1, and the single cell was discharged

(1h=230A) ; The single cell was charged

with a current of 1 11 (A) for 90 min and observed for | h.

462
Over charging

ABIE, Ak
No explosion, no
fire

BAEEHED (FRAMMNIR AR EERD, KEH
150+50kgf) 4% 4.1.1 kA, UL L (A)ERIER A B E BT
3 ) il A 2% v R A TS L R LRI 1L 5K 115%S0C
JEtF LR, HME Th.

according to the method of 4.1.1, and is charged with a constant

(1h)=230A) The single cell is charged

current of 1 Il (A) until the voltage reaches 1.1 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 1 h is observed.
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BAEED (FHAMRIRXALAREHRERIL, KEH
150+50kgf) % 4.1.1 HERE, BREEBRIIE. AWML
163 G ABEIE, B2k | 58 10min, SMTZEEEE RN T SmQ, FAEL 1h. The single

Short circuiting

No explosion, no

fire

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

m&, and observed for 1 h.

4.64 Nk
Heating

TBIE, T2k
No explosion, no

fire

BAERBIE 411 FiERE, BEBEE 5C/min HHEEHE
BRI E 130C+2°C, FHRFFHEE 30min JF{F LN, FFUE
1h. The single battery was charged according to the method of
4.1.1, and the temperature box was raised from room temperature
to 130 °C £ 2 °C at a rate of 5 ° C / min. After maintaining this

temperature for 30 min, the heating was stopped and observed for 1
h

4.6.5 HrH
Crushing

TBIE, TEK
No explosion, no

fire

BAE R 4.1.1 HEFE

BT A& BT R

a) EATM. WETERMBRR T EHE

by FrEHRER: F1E A 75mm BB, B A EL)
KT Rt AR

c) FEFEE: (2+1) mm/s;

BrERRRE: i EIAF) OV BT BIA F] 15%EH5 I /175 #] 100KN

JEAZIEHFE, fRFF 10min: JFAEE 1h. he single cell is charged

according to the method of 4.1.1;

Test according to the following conditions:

a) extrusion direction: apply pressure perpendicular to the battery

plate;

b) extruded plate 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;

¢) extrusion speed: (2 £ 1) mm /s;

d) degree of extrusion: after the voltage reaches OV or the

deformation amount reaches 15% or the pressing force reaches

100KN, the extrusion is stopped and kept for 10 minutes;

And observe 1h.
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4.6.6 BEEE

Temperature Cycle Test

FIRIE, DK,
IR
No explosion, no

fire, no leakage

BRERMIE 410 HEAE, BEEREBNRER D, BE
TS, TEFRIREL S IR, W% 1h.
The single cell is charged according to the method of 4.1.1. The

IR IR T Rl

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.

IR miEEE | RitefE | REEARILE
Temp Time cumulative | Temperature
C increasing time change

min 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
100
80 l—!\ ________
60 // \
40
v 7 5
o, 1\
-20 \ /
40 |- \——/
-60
0 100 200 300 400 500

i} & /min
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5fEFEREI Notes

BEFRBEEMAEREE. REAYTRSERBRBRA. £AMERSLNL, FLINEREETRK
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.

FEEF I Precautions
R LA it B 1 & B, ERATES AP F
When using a device equipped with a battery, refer to the user manual before use.
B3 BT E R 2 AR SRR T R 77 19
Check the orientation of the cathode and anode terminals before packaging.
HTRSS SR REE, EEAKMIEEK.

The terminal or wire is connected to the cell module, pay attention to the insulation to prevent short

circuit.

KEARRER, B EERTHE TS (<35°C, 30%~50%S0C, IR <85%ROH, LA, 3
ANA BT —IRFTTE) .

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.

AN e it SO T PO B S AR BRARIR

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

ReEh R TRIE I FRERES ( W, TR OGHHEE) .

Do not wear metal accessories (such as rings, watches, accessories, etc.) when handling cell units.,
52704 e it 0B 7E A SO RLE YA R VR [ L b s T .

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

2% | 1 Prohibited Items
F/ IR KT BEER A
Do not charge more than the maximum charge rate.
B E R R
Do not disassemble or modify the Cell.
T 270 i 60 4 L

Do not throw or hit the battery.
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WM EN TR, ( FNETT, 71T, E, BEH )

Do not pierce the battery with a sharp object. (eg nails, knives, pens, electric drills)
WA SHERS BRIk AR .

Do not mix with other cell or module units.

M¥H . IHE e PACK RIS {EH .

Do not use both new and old cell in PACK.

BB EMEET AT 60CREL-

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

AEAG R BN G B E R

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

B SBEMEERIE. ftlkET. ( PlEE, A% )

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

AV FRHE BOR HL IR N KB K .
Do not allow to wet or immerse the cell in water or sea water.
i 27 A& B B il 2 AR S R st

Do not use the battery in a manner other than the manufacturer's written agreement
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6. 4B 4K Mechanical Drawing
| et |
I 1 [
=
<

= E =

_@ p Eer]

= =

] £ 17440.5 (45-88) 54.210.7(£ A E8)

ol ITE3450C, 200+ 20kgt

= €

F| =

=| ¥

\.’/_
2097 ! (s 13
/’}%] =
7 % 4 IS;% 7,
03 RENER
844 R~ Cell Dimension

E: B RS RACAZK (mm)

Remark: The dimensions are shown in millimeters (mm)
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Bt 3% Appendix
A1 FrEE S BB AR Step charge Table
SR I 5C< | 10C< | 15C< | 20C< | 40C< | 457C< | 501C<
Procedur | /¥ Temperature <0C :isc T<10CT | T<15 | T<20 | T<40 | T<45 | T<50 | T<55
e € © € © e C
Fostushi M;:m
Charge current " | 03 | 033 |05 | o8| 1 | o8 | 05 |o033
() Charging is
" not allowed
s/ 2 24220 ES
Jumping voltage / 3.55 3.5 3.5 35 3.5 3.5 35 3.6
(V)
7 B L
Charge current / 0.2 0.33 0.5 0.5 0.8 0.5 0.25 | 025
(G
2 Bt R
Jumping voltage / 3.6 3.6 3.6 3.6 3.55 3.6 3.62 | 3.62
(V)
7t L L IR
Charge current / 0.15 0.25 025 | 0.25 0.5 0.25 0.1 0.1
(C)
2 Bk e [
Jumping voltage / 3.62 3.62 3.62 | 3.62 3.6 362 | 365 | 385
(V)
FoH E
Charge current 0.1 0.1 0.1 0.1 0.25 0.1
)
4 Beir s
Jumping voltage 3.65 3.65 3.65 | 3.65 | 3.62 | 3.65
(v)
A.2 Bk H B {E Single Cell failure Threshold (Recommended Value)
A.2.1 Bk b E{E Single Cell Failure Threshold (BMS)
RS iE f### Description Sk
Cell Model Numeric value

Reference
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7 e i e P 1 A R R A
MR A A4, F PR A

A 2 55 1) BT
Gl

BT HETERERNE B [E {E When the overvoltage exceeds | Power must
Single cell overvoltage 38 the alarm threshold during charging, it | be turned off
critical alarm threshold V will affect the cycle life of the cell. User
charging is not allowed to exceed this
voltage value.
it 5s 5 il
Bk s — AR RO 7e s o H A IE SHE 95 2 Farcad
orce
Single cell overvoltage 37 Critical value of overvoltage during
s ) power off for
critical alarm threshold V charging
more than 58
B K I 1F 8 [ Maximum 365 IEH TAERY & AR PR{E Maximum limit

working voltage V

of normal operation

PAERE™ERERE
Maximum working voltage
\Y

[-30°C~0TC) 1.8
[E-55% 120

THAC B AR R s e et A R L, K L
AR A5, AP R A Tt
JE {5 When the under-voltage exceeds
the alarm threshold during discharge, it
will affect the cycle life of the cell. The
user discharge must not exceed this

voltage value

BERE—BMERME
Single under voltage critical

alarm threshold V

[-30C~0C) 1.9
[0°C~55C ]2.2

TR B R e I A1 R R R it
R €, B P R AN S VF L e
J£{& 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.

B/ TEHE Minimum
working voltage V

[-30C~0C) 2.0
[0°C~55C ]12.5

IE % TAE M & /ME F-{E Minimum limit

of normal operation

RS s — IR
{E 'C Battery temperature is

B it T R P R O R, K 2 PR e
i f# F Ih %F Battery operating

too high, general alarm = temperature above this temperature will
threshold °C limit cell power

B jth IR P IR B RE, e
RILBE TS EREH M 4 tERe, (RIS iR
{f "C Battery temperature is 50 f& If the cell temperature exceeds this
too high, critical alarm alarm threshold, it will affect the cell
threshold °C safety performance. The user should not

exceed this temperature when using it.
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p
. . s e T MR JE, 5 2 A
H A — A TR o o L e i
it {5 I T Z 1f the operating temperature
fE T Low battery . :
-20 of the battery is lower than this
temperature general alarm )
temperature, the power of the battery will
threshold °C
be limited
HLR B AR T IR B B, K efme
B E A ERE R Moz e Re, AP R A RR T iR
{# °C Battery temperature is 58 & If the cell temperature is lower than
too low, critical alarm i this alarm threshold, it will affect the
threshold °C safety performance of the cell. The user
should not use it below this temperature.
A.2.2 A3 Pack BRI E {5 S Cell Information for Pack Design
Wt B e HUE R 2%
Cell Model Symbol Numerical value | Suggestions Reference
Pack $eACE #2 & K R ¥F &7
Maximum allowable pressure Fmax TBD 600kgf, 17%+3%SOC
during Pack assembly
Pack i fa BB A& K 77
Optimal pressure after Pack Fmin TBD 150+£50kgf, 17%+3%SOC
assembly

A. 3 TEI%SE &M FHIEH #dr Cycle Life at Certain Condition

A. 3.1 HiRIEF#H i Cycle Life at Certain Condition

MR 2614 Test Conditions

FoH: FrASfERFEE 1C FRERE 3.5V, 0.5C THZE 3.60V, 0.25C £HEZE 3.62V, 0.1C RHE 3.65V

Charging: step constant current charging 1C to 3.5V, 0.5C to 3.60V, 0.25C to 3.62V, 0.1C to 3.65V

B 1C R ERIEEE 2.5V,
Discharge: 1C discharge to 2.5V
BE:. 25C;

Temperature: 25°C
FER (. 7E/EERE 30min.

Rest time: 60 min after charging/discharging
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( =
o e/ .
4 230Ah25°C i a4 Bh 2%
. 100%
=
g 9%
2
& 90%
§
S 8%
80% |
0 500 1000 1500 2000 2500 3000
Cycle
\ J
A.4 SOC-OCV
T -30C -20C -10C 0C 10C 25C 45C 55°C
DOD HE/V HLE/V BV HE/V B E/V HLE/V HE/V /v
0% 3.427 3.433 3.435 3.433 3.400 3.405 3.375 3.360
5% 3.374 3.342 3.336 3.329 3322 3.327 3.331 3335
10% 3.308 3.303 3311 3.318 3322 3.327 3.330 3.332
15% 3.293 3.302 F311 3.318 3.323 3.327 3.330 3331
20% 3.290 3.301 3.312 3.319 3.324 3327 3.330 3.330
25% 3.288 3.299 3.310 3.319 3.324 3327 3.329 3.330
30% 3.286 3.296 3.306 3318 3.324 3.327 3.329 3.330
35% 3.284 3.293 3.300 3.308 3.321 3.326 3329 3.330
40% 3.382 3.290 3.294 3.297 3307 3312 3.307 3.309
45% 3.281 3.286 3.288 3.287 3.290 3.293 3.295 3.299
50% 3.279 3.283 3.283 3.282 3.284 3.289 3.294 3.297
55% 3.278 3.280 3.280 3.280 3.283 3.288 3.204 3.296
60% 3.276 3.278 3.277 3.280 3.283 3.288 3.293 3.296
65% 3.275 3275 3.276 3.279 3.282 3.287 3.293 3.295
70% 3.273 3.273 3.275 3.278 3.281 3.284 3.281 3.279
75% 3.268 3271 3273 3.273 3275 3.273 3.265 3.264
80% 3.263 3.269 3.270 3.264 3.261 3.253 3.249 3.247
85% 3.259 3.262 3.264 3.245 3.239 3.228 4543 3.220
90% 3.255 3.254 3.252 3.224 3216 3.205 3.205 3.206
95% 3.251 3.244 3.227 3.206 3.199 3.138 3.170 3.150
100% 3.246 3.230 3.195 3.127 3.064 2.761 2.647 2.632

A.5 AEREEF SOC %14 T # . DCR Regeneration DCR at Different Temperature and SOC
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DCR/mQ @3C 30s
T/SOC -30°C -20C -10C 0C 10°C 25°C 45C 55C
10% / / / LF7 1.34 0.88 0.49 0.46
20% / / 1.90 1.40 0.98 0.64 0.44 0.41
30% / / 1.66 1.21 0.91 0.59 0.43 0.39
40% / 2.02 1.48 1.09 0.84 0.55 0.41 0.39
50% / 1.85 1.35 1.01 0.83 0.52 0.40 0.37
60% / 1.72 1.27 0.95 0.80 0.51 0.38 0.36
70% 2.21 1.63 1.22 0.93 0.81 0.52 0.41 0.38
80% 2.09 1.56 1.19 0.92 0.80 0.51 0.39 0.37
90% 2.04 1.55 1.19 0.91 0.75 0.49 0.38 0.36
#: /RAAIFF30s  Note: / indicates that 30s,
A6 RFIREEFR SOC % 1F F /a1 DCR Regeneration DCR at Different Temperature and SOC
DCR/mQ@2.25C 15s

T/SOC 10C 25'C 35 45C

10% 0.78 0.54 0.41 0.38

20% 0.74 0.51 0.39 0.36

30% 0.72 0.50 0.38 0.36

40% 0.70 0.49 0.37 0.35

50% 0.70 0.48 0.37 0.35

60% 0.69 0.47 0.36 0.33

70% 0.70 0.48 0.38 0.35

80% 0.71 0.48 0.37 0.35

90% 0.69 0.46 0.35 0.33

A7 AFR BN SOC fiki i 14 {& T 3 Peak power pulse discharge at different temperatures and SOC

30s fik 7 £, U4 {8 Th #/W Peak power pulse discharge @30s /W
T/SOC -30°C -20°C -10C 0C 10°C 25C 45°C 55C
10% / / / 1372.12 2195.39 | 2747.55 4918.01 | 5284.23
20% / / 1323.41 1796.80 2874.88 3891.13 5663.44 | 6118.57
30% / / 1537.49 2116.40 3386.24 | 4358.74 | 6029.22 | 6495.93
40% / 1259.25 1731.53 2357.98 3772.77 4657.68 6257.89 | 6687.61
50% / 1384.26 1891.70 2553.21 4161.73 | 491649 | 6540.51 | 6982.69
60% / 1494.13 2030.34 272043 | 4407.09 5150.70 678531 | 7308.27
70% 1164.02 1589.00 2139.67 2821.87 | 4599.65 5096.58 6545.96 | 7032.72
80% 1237.49 1662.80 2199.02 2880.10 | 4665.76 5238.80 6734.02 | 7215.95
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90% 1271.21 1683.51 2212.85 2896.06 4691.62 5457.15 6988.77 | 7477.74
7 /RRAFE 30s  Note: / indicates that 30s,
A.8 A [FRFEF SOC fikif [l 45 {5 1) . Peak power pulse feedback at different temperatures and SOC
15s ik [515: U4 {5 ) 32 /W Peak power pulse feedback@15s /W
T/SOC 10C 25C 45°C 55°C
10% 2376.52 3469.72 4362.52 4651.36
20% 2268.96 3312.68 4174.65 4475.69
30% 2114.59 3087.31 3904.06 4150.81
40% 2091.61 3053.75 3802.62 4001.34
50% 2095.67 3059.69 3772.46 3973.05
60% 2091.78 3054.00 3774.66 4023.13
70% 1990.57 2906.24 3489.68 3677.93
80% 1967.08 2871.94 3437.90 3656.14
90% 1993.65 2910.74 352241 3772.04

A9 EHREEA SOC £ K 5t ¥ bk i il B8 Th % /4% % Maximum allowable pulse discharge power/rate at different
temperature and SOC

30 s B K FOVFRK 5 B T 3 /W Maximum allowable pulse discharge power @30s /W

T/SOC -30°C -20C -10C 0C 10C 25C 45°C 55T
0%~10% 75.42 151.02 226.53 368.69 1471.54 1474.30 1474.30 589.90
10%~20% 150.83 37755 37755 746.35 1489.94 1496.38 1494.54 597.45
20%~30% 377.09 604.07 604.07 752.79 1506.50 2265.96 1886.58 754.17
30%~40% 377.09 604.07 604.07 754.17 1509.72 2268.72 1893.48 758.08
40%~50% 377.09 604.07 679.58 754.40 1510.18 2269.41 1894.05 758.31
50%~60% 377.09 604.07 755.09 756.01 1513.40 2285.28 1901.53 761.07
60%~70% 377.09 604.07 830.60 760.84 1527.66 229494 1914.18 765.90
70%~80% 377.09 604.07 830.60 1145.06 | 2293.56 2295.63 1914.18 765.90
80%~90% 377.09 604.07 906.11 1145.06 | 2293.56 2295.63 1914.75 766.13

30 s fz K 2 ¥ ki BC £ %8 /C Maximum pulse discharge rate @30s /C

T/SOC -30°C -20C -10C 0°C 10C 25°C 45°C 55C
0%~10% 0.1 0.2 0.3 0.5 2 2 2 0.8
10%~20% 0.2 0.5 04 1 2 2 2 0.8
20%~30% 0.5 0.8 0.8 1 2 3 255 1
30%~40% 0.5 0.8 0.8 1 2 3 2% 1
40%~50% 0.5 0.8 0.9 1 2 3 25 1
50%~60% 0.5 0.8 1 1 2 3 25 1
60%~70% 0.5 0.8 1:1 1 2 3 2.5 1
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70%~80% 0.5 0.8 1.1 1.5 3 3 2.5 1
80%~90% 0.5 0.8 1.2 1.5 3 3 2.5 1

E: SOC X[EiEl, ZXEAMKIE, 4XIENFXE.
Note: SOC interval range: the left interval is closed and the right interval is open.
Biltm: 10%~20%H 10%<SOC<20% For example, 10% ~ 20% is 10% < SOC < 20%

A10 A [RHR B AN [/ SOC % K 8 ¥ fik i [ 45 Th % /4% 2 Maximum allowable pulse feedback power/rate at
different temperature and SOC

15 s AR RFHHERIE /Waximum pulse feedback power@l5s /W

T/SOC 10°C 25°C 45°C 55C
0%~10% 614.56 1152.3 11523 768.2
10%~20% 614.56 1152.3 1152.3 768.2
20%~30% 614.56 1075.48 1152.3 768.2
30%~40% 614.56 1075.48 1152.3 768.2
40%~50% 537.74 998.66 1075.48 614.56
50%~60% 460.92 921.84 998.66 614.56
60%~70% 460.92 921.84 998.66 614.56
70%~80% 384.1 768.2 921.84 460.92
80%~90% 384.1 614.56 768.2 460.92

: SOC XEFEE, ZXENFXIE, A XERFXE. i 10%~20%H 10%<S0C<20%
Note: SOC interval range: the left interval is closed and the right interval is open. For example, 10% ~ 20% is 10%
= SOC < 20%

15s 5% K F2 VF ik v [B 457 £ 32/C Maximum pulse feedback rate@15s /C
T/SOC 10°C 25C 45C 55C
0%~10% 0.8 1.5 1.5 1
10%~20% 0.8 1:5 1.5 1
20%~30% 0.8 1.4 1.5 1
30%~40% 0.8 1.4 1.5 1
40%~50% 0.7 1.3 1.4 0.8
50%~60% 0.6 1.2 1.3 0.8
60%~70% 0.6 1.2 1.3 0.8
70%~80% 0.5 1 1.2 0.6
80%~90% 0.5 0.8 1 0.6

E: SOC X[EFaf, ZKXENAKXE, HXEAFXE. Fli: 10%~20%5 10%<S0C<20%
Note: SOC interval range: the left interval is closed and the right interval is open. For example, 10% ~ 20% is 10%

< SOC < 20%
FiE: ko 5 R RN L AR S T RATFURI BT 78 BUARES LA R B iR B S 1 o i S ko (R 4k 4%
AJAE 2 M A R K A B R4 S BUE R 5 6 T RE.

Remark : The high/low of the pulse feedback current must strictly comply with all charging states and cell

temperature listed in the table below. Violation of pulse feedback conditions may result in permanent damage to the

cell and decrease of service life.
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A1 MV EAR 92 B ) Using of steel plate

W AR (ASHMBERS, S lem) « KEATEHERE KM, FHUFHRSOE, LS E ARS RS
Mg, FARZEA 4 M8 R EE, KAETHNTER:

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 M8 bolts, as shown below:

4. “8 2. Eﬁs 45#@&%

3.48+90,8. 8% M £, ZRAE

1. KM, 45884

Bt e LR B [ Steel plate
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IFP54173205-230Ah 88 F B = G IR R 7 B
Environmental declaration of IFP54173205-230Ah Lithium Battery Product

fR#E RN B (EU)2015/863 $54; 2006-66-EC HiitiE 4 ER, W FERT 8. 8. K.
AN ZIRBCE(PBB). £ R 2K EH(PBDE) L 48 # — FIERFE(PAEs) 3L it 10 Fiil i 4 A 2%
FYRTE R

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).

A2 SRR R

A.12 List of 10 restricted substances

RoHS #AMR B RE (PPM) The WA
RoHS restricted substance highest limit (PPM) Discription
= 2006-66-EC 4 E3k
= ium(Cd 20
A 2006-66-EC Directive Requirement
2006-66-EC #54 Bk
Lead (P 4
i Lt (Fh) ‘ 2006-66-EC Directive Requirement
2006-66-EC #5 4 E 5k
H 5
A Mereury (Hg) 2006-66-EC Directive Requirement
AY /1K it RoHS 1.0 &7 FR A )5
Hexavalent chromium (Cr6+) RoHS 1.0 limited substance
EALY IS ol RoHS 1.0 E2 [R FI¥ i
Polybrominated biphenyls (PBB) RoHS 1.0 limited substance
EA St 4.7 i RoHS 1.0 EF R AR
Polybrominated diphenyl ethers (PBDE) RoHS 1.0 limited substance
AN — HER— ().
AR Q- RO R RoHS 2.0 73 R Fl 4%
Diphthalate (2-ethylhexyl) ester 1000 RoHS 2.0 limited subst
.0 limi
( DEHP- Di(2-ethylhexyl)Phthalate) 3 N
AE= R N RoHS 2.0 #7144 R Fi 4
Benzyl butyl phthalate 1000 RoHS 2.0 limited subst
.0 limi
(BBP- Benzyl Butyl Phthalate ) i ik
WE—FR=TH RoHS 2.0 #H4 M ¥
Dibutyl phthalate 1000 RoHS 2.0 limited subst
. ite
(DBP-Di-n-butyl Phtalate) i T s
NTT e — 3 —
S FR==1h ROHS 2.0 3T IRAMIA
Diisobutyl phthalate 1000 RoMS 20 difiadsibstance
( DIBP-Diiso butyl Phthalate) i e

M A H BASL BN 5L 4T Execute immediately from release date.




