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Bl 5 Preface
B~ F G — AT B Al bR

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

BRI 0 5 i U & GB/T 1.1-2020 hrdEAL TAETN 28 1 #055: bruEAl SOrFr 2
FIAERFERND  RIHRLE o

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.

AHREAES I : GB/T 31484-2015 (NI A HIBh 71 & R0 A7 i 2R Kalie 120«
GB 38031-2020 (MBI HEMANIE BRI LZEER) . GB/T 31486-2015 (M M3N
77 i FL PR RE LR ARG L) | TEC62619-2017. TEC 62660-2-2018 GB/T36276-2018-
Q/GX 60013-2020 (HELZNITH LR 72 /7 i AR PR e TR ) BOSkat b, 4553k
N F P SEBR ARG 461, FEHE (IFP28148115-52Ah #ES T faith ™= W MAR 1) Al 3F
PRI TT IR FIEbRHE N BBEAT T IR, LIRS IFP28148115-152Ah £ 5 7 FLt ™ i iR 44k
REAI 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 [FP28148115-52Ah Lithium
ion rechargeable cell is specially formulated. The test method and criteria is revised and
supplemented to guide the manufacturing and approval of IFP28148115-52Ah Lithium ion Cell.
e HBEL CLEGE KA bR 9T

Remark: If modified, please take the latest version as standard.
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MRS REANE BT H# BIrsE
Version Number Description of Changes Revision date Reviser
==yl
Q/GX 030-2019 HIRKAT 2019.08.19
WangKe
(1) B RS A ZE Ik
Q/GX 030-2019 (2) HOHEESHEH 2021.01.29 WanaZh ’;1
an, aoaon;
(3) FHb R T
Q/GX 030-2022 (1 HSESCA R AT 2022.06.10 AR
(2) A m RSF S ZhuQing
1% S
Q/GX 030-2023 (OB CNIASES 2023.6.2 ,
GaoRenmei

TE: BARAREE A LIRS

Note: Refer to the text for specific changes.
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1.2 2415 E Basic Information

1.1 &G Scope

describing Lithium ion rechargeable cell properties.

1.2 FHi%& Application: EV

1.3 725 Product Type

AT b R A5 H I T R B 0 eV PR A R SRt

This specification is provided to customers by HEFEI GOTION HIGH-TECH POWER ENERGY Co. Ltd.,

=

RS, A TR R T R PERE .

PRES T R, 57, LFP HLCS Lithium ion rechargeable battery

1.4 5 ZF Model Name: IFP28148115A-52Ah

2.8k% Specification

2.1 WHEF R Z %1 Standard Technical Parameters

Ui H Item

Z# Specification

S /1B Condition/Notes

2.1.1 #3# % & Nominal Capacity

=52.5Ah 0.33C

=52Ah 1C

Z¥ 411 5 412 FrERB AR
X Refer to 4.1.1&4.1.2 standard

charge and discharge procedure

2.1.2 #3#X i JE Nominal Voltage 32V

. e 2.0 V~3.65V T>0°C
2.1.3 S HL R VI Charge &
Discharge Voltage Range 1.8 V=~3.65V T=0°C
A AMUE M4 S A1 Tg)
966 30 Excluding
2.1.4 HLEE Weight =08 outer envelope (outer envelope plu
s insulation layer weight is 7g
Density
Energy Density
0.5mQ<R<0.8mQ 25°C+2°C

2.1.7 22 W BH AC Resistance

2.1.8 EHiR W BH DC Resistance

<2.5mQ

50%S0OC, 25+2°C
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2.2 HEFE FE VS Recommended Charge Specification

TiH Item 24 Specification 2A/7F¢ Condition/Notes
26A {HJft Constant current
{H JE Constant voltage
221 WA (178) Regular 03V 1k (#&1E) Cut off condition
Charging(Slow Charge) 2.6A (terminating)
10°C<T<45°C

IR ¥ Temperature

I B £ Refer to Annex | A~ [\ 35 A R 78 2% BE Fast charging
222 Bk FEHL (PRFE) Step Charge | 4

strategy at different temperature

2.3 TAEIRJE 5 B Working Temperature Range

T H Item 4 Specification 2&A1/iEFE Condition/Notes
2.3.1 ffE AR E Optimum 10°C~35°C

Working Temperature

232 ﬁ%/ﬂ%fgﬁ Charge -20°CN55°C ?ﬁ%%‘]}ﬁ, ELIZH#F Al

Temperature Range Charging current, refer to Annex A.1

233 )\j& EE/JJ%}E?E Discharge -30°C~60°C EE‘L‘JdﬂE]Il):ES6O°C
Cell temperature<60C

Temperature Range

3. 58 R~} Appearance & Dimensions

3.1 MW Appearance

HAMRITC ] SRR R, A8, A O AR, TGRS R it I S A L e AL

Without obvious scratches, cracks, rust, discoloration or electrolyte leakage, no other appearance defects

affecting cell normal operation.
3.2 R~} Dimensions

JERE: (28.240.5)mm (FAMIEELEE, 17% SOC, 100 kgf)

Thickness: (28.2+0.5)mm (including thickness of the insulating film, 17% SOC, 100 kgf).
FERL: (148+0.5) mm (Fefk 1/3-1/2 4, EAMLED

Width: (148+0.5) mm (shell1/3-1/2 including the insulating film).

T (118.6+0.5) mm CFMAkE, SAMLiE)

Height: (118.6+0.5)mm (including outer film thickness)

JAwr: (115.5£0.5) mm

Shoulder height (115.5+0.5) mm




Bl I=T AREHSHNEIEREERAF %S No

GOTION HIGH-TECH HEFEI GOTION HIGH-TECH POWER ENERGY Co.,Ltd Q/GX030-2022
R - IFP28148115A-52Ah {2 &= F M~ R Mg Page 9
Title: Product Specification of IFP28148115A-52Ah Lithium Ion Rechargeable Cell Total pages 27

4. MERE R TE Performance Specification
4.1 FRUENR 2%+ Standard Test Conditions

4.1.1 SR HI 78 FE Single cell charging
N (25°C£2°C) , BSE: 15%~90%, FAARIELL 52A RIFUAHZE RN 2.0V, # & 30min, A5
UL 52A MR FE LR HLEON 3.65V IR e L, EF IR R 2.6A WHFIETEHL, FEHLAHHE 30min.
At room temperature (25°C + 2°C) , 52A constant current discharge to 2.0V, rest 30min, then 52A constant

current charge to 3.65V followed by constant voltage charging until current drops down to 2.6A, rest 30min.

4.1.2 BRI Single battery discharge
FE T (25°C+£2°C) , FARHIBLL 52A BB A A BN 2.0V, # & 30min.
At room temperature (25°C +2°C) , 52A constant current discharge to 2.0V, rest 30min.
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4.2 S 451 Electrical Characteristics

Wi H Item

Z ¥ Parameter

2%/ Condition

4.2.1 Y445 & Initial Capacity

>52Ah

&I 411 FEA AT 4.1.2 JBCHL
Refer to 4.1.1&4.1.2 standard charge and

discharge procedure.

422 KES5IRERAEE
Capacity and temperature

correlation

55°C,2100% HI4A % initial
capacity

25°C, 100% WIUfi%s
initial capacity

0°C, >85% WAz i

initial capacity

-10°C, >75% HI4H7¥ & initial

fem

7]

capacity
-20°C, >70% HI4H7¥ & initial
capacity

-30°C, >55% WIUR %5 & initial

capacity

25°C £ 2°CHR B R4 4.1.1 Fe R, 7RI B
JEF LA IC - Z 2.0V (0°C K LA R &
1.8V) &

Charge refer to 4.1.1, rest 20h at testing
temperature, 1C discharge to 2.0V at testing
temperature (to 1.8V at or below 0°C) .

4.2.3 SOC-OCV #* SOC-OCV
Table

JLEAE A4
Refer to annex A.4

&I 4.1.1 o, 285 BL 1C B 5% (it
AR JYAE M 412 T A A Ik R
( [-30°C~0°C ) 2.0V, [0°C~10°C ) 2.3V,
[10°C~55°C] 2.5V) XIMiffI%5 &, ##E 1h,
HE 20 K, Gl E SRR R .
CCharge as per 4.1.1, then discharge for 5%
capacity at 1C ( The capacity is obtained by
discharging to certain cut-off voltage as per
4.1.2 ([-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.

4.2.4 AR AR SOC i
HLHLFH (DCR) Discharge DCR
at different temperature and
SOC

JLEAE ALS
Refer to annex A.5

&I 411 Fe i, 2R DL 1C 406 4.2.2 AN
IREE RIS R SOC (kW ES
4.2.3), #E 1h, ik 3C A 30s ) DCR.
T FEL R BEL DA O B L 5 TR AR i L ) 22
{EBRAHLIAL, MR SOC 24, 90%, 80%, 70%,
60%, 50%, 40%, 30%, 20%, 10%o.

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
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voltage divided by the current. The test SOC is
95%, 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, 10%.

4.2.5 ARNREAM AR SOC 78
B P (DCR) Charge DCR at
different temperature and SOC

L A6

Refer to annex A.6

&I 411 Fe i, 2R L 1C 416 4.2.2 AN
IR R A B R SOC (kRS
42.3) , #E 1h, MK 2.25C FoH 15 [
DCR. 78 Hi HLBH A 78 HL AR S LIS 55 7 5 L
Iz (EFR AL, Mk SOC 4 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%.,
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 lh, 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 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%.

4.3 J Rk Ih . (FFR{E) Maximum Pulse Power (Limit Value)

Wi H Item

Z ¥ Parameter

/4 Condition

4.3.1 AFHEEEFIATE SOC fiki
Ji FEL UG A T % Peak power plus
discharge at different temperature
and SOC

WL A7

Refer to annex A.7

% 4.2.4 PR EAEE VK DCR ARk e
Wi, VS AR A R I LR E A EOR T BRI Y
ik R A

According to the DCR and maximum pulse
discharge current calculated from the test data in
4.2.4, calculate the pulse discharge power at the
discharge lower limit voltage specified at different

temperatures.

4.3.2 AFHEEFIATE SOC fikit
5] 153 I B L) % Peak power plus
feedback at different temperature
and SOC

LB A8
Refer to annex A.8

4 4.2.5 MABHE T B DCR AR R bk 78 HL
Wi, TSR TS ERR HUE 3.65V I bk B 45
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..
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4.4 R AVPker % (RVFFIMER{E) Maximum Allowable Pulse Power (Allowable Use Value)

Wi H Item

}A% Specification

%44 Condition

4.4.1 AIFREEFATE SOC f R
FOVF KT D)% Maximum
Allowable Pulse Discharge Power
At Different Temperatures and

SOC

DLEE A9
Refer to annex A.9

WA 4.3.1 HUEEROR B 8L A 2R BE D ABOR T
PRI E DRI 5 18, X B RSB B D) R L IREAT
PRE .

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.

SOC

4.4.2 REEEMANE SOC ik
SR ki [a] 352 2 2 Maximum
Allowable Pulse Feedback Power

At Different Temperatures and

JLEH AL10
Refer to annex A.10

WA 432 RS RKBK P SR UG R BEST, HiE
AR RS 5N 1 ik b 78 WL AT S 1) R AL IR AN 78
LRI L DR 5 R, X LS T (el 453 D B IR
BEAT PR 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 consideration of the
reliable upper limit voltage and temperature

protection of the charging process of the cell under

the high voltage.
4.5 ffif A VERE Durability
T H Ttem FH% Specification 241 Condition

4.5.1 FiR A AR FFE Room Temperature Charge ~959

Retention Rate
25°C, 100%SOC, 28days

4.5.2 Fin A B E 4 Room Temperature Capacity | ~gg0,

Recovery Rate

4.5.3 St PR FF % High Temperature Charge 5949

Retention Rate
55°C, 100%SOC, 7days

4.5.4 BRI E R High temperature capacity =959,

recovery rate

4.5.5 i fF R B B % Storage capacity recovery rate >94% 45°C, 50%SOC, 28days
80% A IR FF % ;55°C; #4411
s BUEE 2.5V

4.5.6 =i 3 #5 dy High Temperature Circular Life 800 cycles 80% capacity retention rate; 55°C;
according to the charging method in
4.1.1;1Cto 2.5V
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4.5.7 BEiR G F fir High Temperature Circular Life

80% A B IRIF A 45°C, I BAE IR 7
B 1C 78 HL % 3.50V,0.5C 7 HL &
3.60V, 0.25C 7LH A 3.60V, 0.25C
FEHLE 3.62V, 0.1C 7 HL % 3.65V;
1C JHHL % 2.5V

1200 cycles ) )
80% capacity retention rate;45°C,
step constant current charge 1C to
3.50V,0.5C to 3.60V, 0.25C to 3.60V,
0.25C to 3.62V, 0.1c to 3.65V;1C

discharge to 2.5V

4.5.8 &3 F5fiy High Temperature Circular Life

BO%A L RIFA; 25°C; #4M# 2.2.2
R 1C BB E 2.5V
2500 cycles 80% capacity retention rate;25°C ;
according to the charging method in

2.2.2;1Cto 2.5V

4.5.9 Hfj#fr Calendar Life

80% A ERFFH; 25°C, 50%SOC
80% capacity retention rate; 25°C,
50%S0OC

8 years

4.6 ‘4 HLE Safety Test Specification

Wi H Item

F Wb v
Judgment Standard

R S5 Test Conditions

4.6.1 e

Overdischarge

ABEIE, DA, A
TR
No explosion, no fire,

no leakage

FAR B LI (8 FH A MV AR AR e B B B LD 4% 4.1.1 TTVE AT,
FLARE HIBLL 1L (AR 90min, JEAEE 1he  (L=52A) ;
The single cell was charged according to the method of 4.1.1, and the
single cell was discharged with a current of 1 I1 (A) for 90 min and
observed for 1 h. (I;=52A) .

4.62 7 H

Overcharge

AREIE, ANk

No explosion, no fire

AR FRL I P A AR AR S B 20 PR AR S HL, K ) 150+50kgt)
% 4.1.1 JREFEH, BT L (A) BB S B 2 A s B Ak BOR 2% A1
HRLE 1 78 B L BRI 1.1 A5 ER 115%SOC J i 1k 78 L, I MR 1hs

(I;=52A) The single cell is charged according to the method of 4.1.1,
and is charged with a constant current of 1 I; (A) until the voltage
reaches 1.1 times of the charging end voltage or 115% SOC specified in
the technical conditions of the enterprise, and 1 h is observed. (I;=52A)

4.6.3 Jn#k
Heating

ANRENE, AN K No

explosion, no fire

AR RILIZ 4.1.1 JETel, IREARTEI 5°C/min [ =R T
% 130°C+2°C, FEARFFULIEE 30min 54 (L n#, JEW%E 1he 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.

4.6.4 %%

ANRENE, AN K No

explosion, no fire

FAARES Lt Cf AL AN AR S 5L 20 R AR S r L, 25577 150+50kgf)
411 J7iEeH, KBRS E. AL AN R 10min, SMEB
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Short

circuiting

2R PN /N T SmQ, FEMI%E 1h. The single 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 mQ, and observed for 1 h.

4.6.5 PRIE
Drop

ANEENE, AK, A
LY
No explosion, no fire,

no leakage

FLAARER R 4.1 J5VETEH, AR IR IE Sm T N AL 1.5m =
AbE R BRI, JEWE 1h,

Charge a single battery by referring to 4.1.1. The positive and negative
terminals of a single battery are free from the 1.5m height

Drop to the cement floor and observe for 1h.

4.6.6 £t

Acupuncture

AREIE, ANk

No explosion, no fire

AR 401 JVERH, HER Smm~8mm KRR NE (B9
EFIIRHE AN 45°~60°) , LA (25%5) mm/s [FE, AIE BT B
B 7 1 B2, B o o B R R TR T (R LA e, AN B AE R
M 1h

Charge the battery according to 4.1.1 method. Use a Smm~8mm
diameter high temperature resistant steel needle (the conical Angle of the
steel needle is 45°~60°) at the speed of (25+5) mm/s from the direction
perpendicular to the battery plate. The penetration position should be
close to the geometric center of the pierced surface, and the steel needle

stays in the battery for 1h observation.

4.6.7 B %

Pressing

AREIE, ANk

No explosion, no fire

AR E I 4.1.1 J7VE AR

a) HRJT: HEE TR MRS A

b) FEEAEN: 408 75mm BRI, AR (L) K
TSR IR R

c) FFEME:  (2£1) mm/s;

d) FAEFREL: HEILE] OV AR EIAF] 15%85 15 /115 5] 100KN
Jats b, PREF 10min; JEUEE 1h.

The 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;

e) And observe 1h.

4.6.8 #F/KIR
1 Seawater

immersion

AENE, AR

No explosion, no fire

ARE L 401 JRETE, R RARE IR 3.5%NaCl IR (5
B B TR B 2h, JKIRI 8 4T AR R L
Charge the single battery according to method 4.1.1. Immerse the single
battery in 3.5%NaCl solution (mass fraction, simulating seawater

composition at normal temperature) for 2h, and the water depth should
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be no deeper than the single battery.
FRE B 411 ke, SRR IO IR BEAR R, TR AR IR
AL R BAT Y, R UCEL 5 K, WL Th.
The single battery is charged according to the method of 4.1.1, the single
battery is placed in the temperature box, the temperature of the
temperature box is adjusted according to the following table, the number
of cycles is 5 times, and then observe for 1h.
IR I [ 1 ESaninalil IR AR
Temperature Time Cumulative Temperature
°C increasingmi Time Change Rate
n min °C/min
25 0 0 0
-40 60 60 13/12
4.6.9 i LT ‘K“&ii’ﬁ, K A -40 90 150 0
20 i , 25 60 210 13/12
Temperature No explosion, no fire, e % 300 "
Cycling no leakage 85 110 410 0
25 70 480 6/7
100
80 ) _—
o // \\
U 40
5 u / Y
A —
-20
w4
-60
0 100 200 300 400 500
B 8] /min
FLRER B 4.0.1 J5VETEH, AR ISR A T, R
ANEEIE, AHEK, A | MPAREN 11.6KPa, N, FE eh, M 1h.
4.6.10 &5 TR The single battery is charged according to the method in 4.1.1, put the
E No explosion, no fire, | single battery into the low pressure box, adjust the air pressure in the test
no leakage box to 11.6KPa, the temperature is room temperature, stand for 6h, and
observe for 1h,
5.f8 FIIE S I Notes

HE TR ES . RIEAL R SE R MRS, SBIlE
352 LA 2K

Warning on the use of rechargeable lithium-ion batteries. Improper operation may cause the

battery to heat up, catch fire and deteriorate its performance. Be sure to read the following terms

carefully.
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VEZHIN Precautions
N FBCA R e, R RE S - Ft

When using a device equipped with a battery, refer to the user manual before use.
o BUERHTTE R A AR AT SR R T 1

Check the orientation of the cathode and anode terminals before packaging.
o PR SR BLIE, AL LR

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

circuit.

o KWPIRHIN, HEEZRT AR TEAL (<35°C, 30%~50%S0C, ¥FiEiEE <85%ROH, Thtik, 3
AN H BT — IR FRICR) o

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.
o NEDRE R ECE T PO B AL B AR .
Do not place the cell in direct sunlight or heat source to prevent high temperature of the cell.
o bFEHM R ITHE 2 FEBE B (s, TR, WS ) .
Do not wear metal accessories (such as rings, watches, accessories, etc.) when handling cell units.,
o IEZK BB AR ARSI R A PR P Y 2 A T

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

2% - 15 Prohibited Matters
T ) R KT LA AR TE
Do not charge more than the maximum charge rate.
TH 21T B R
Do not disassemble or modify the Cell.
T )P0 e o
Do not throw or hit the battery.
I AR . ( BlnsT 5, )T, L WAL )
Do not pierce the battery with a sharp object. (eg nails, knives, pens, electric drills)
B 5 R e S e TR .

Do not mix with other cell or module units.
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0K, IH R AE PACK A R A A
Do not use both new and old cell in PACK.
TH20R R T KT 60°Crii AL -
Do not place the cell at a temperature higher than 60 °C.
ANELRG b BN B b B T 7 A
Do not put the cell in a microwave or high pressure container.
HZIM T M EHERIE, m 7. ( BlinEs, k)
Do not connect the positive and negative terminals with conductive materials. (eg metal, wire)
AN TR TR BORE FE IR AN K B K
Do not allow to wet or immerse the cell in water or sea water.
T 270 LA 325 R 5 T P 2 A 5 A it

Do not use the battery in a manner other than the manufacturer's written agreement.
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6.5 B 4% Mechanical drawing

3510
|

Gi)

118.610.5
5205 (AABERTIERA)

115,

28.240.5 (FEED
ITHS0C 100kgf

Ef | fi i
118+0.3

148, 0:£0. 5 (A1)

L 34K R <} The overall size of the cell

A B RS AN ZAK (mm)
Note: Dimensions in the figure are in millimeters (mm).
P a{ ), Nan Jing No.5 Factory;
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Ffi% Appendix
A.1 HrER 7S AR R % Table Of Ladder Charging Matrix (0'C<T<55C)
G A 0C< | 5C< 10C< | 15C< | 20C< | 45C< | 50C<
%% Temperature
Step T<§C | T<10C | T<I5'C | T<20C | T<45C | T<S50C | T<55C
FEHLHIR
0.3 0.33 0.5 0.8 1 0.5 0.33
. Charging current (C)
B H
. 3.55 3.5 3.5 3.5 3.5 3.5 3.6
Trip voltage (V)
70 HL LI
. 0.2 0.33 0.5 0.5 0.5 0.25 0.25
5 Charging current (C)
B HL
) 3.6 3.6 3.6 3.6 3.6 3.62 3.62
Trip voltage (V)
70 HL LI
. 0.15 0.25 0.25 0.25 0.25 0.1 0.1
; Charging current (C)
B HL R
) 3.62 3.62 3.62 3.62 3.62 3.65 3.65
Trip voltage (V)
70 HL LI
0.1 0.1 0.1 0.1 0.1 / /
A Charging current (C)
B HL R
) 3.65 3.65 3.65 3.65 3.65 / /
Trip voltage (V)
A. 1.2 Bk 7 HLAE PR SR Table Of Ladder Charging Matrix (T<<0°C)
A . -20 T<T< -15 T<T< -10 T<T< -5 TST<
IRIZ . . . .
Step -15 C -10 C 5 C 0°C
FEHLER (O
0.05 0.1 0.15 0.2
) Charging current (C)
B soc
20% 20% 20% 20%
Jump to soc
F5HL Jump to soc HL (C)
0.02 0.05 0.1 0.15
2 Charging current (C)
BkFE SOC 50% 50% 50% 50%
FEHLER (O
0.01 0.02 0.05 0.1
; Charging current (C)
ik /B soc
80% 80% 80% 60%
Cut off/Jump to soc
FEHLH (O
/ / 0.02 0.05
A Charging current (C)
#oib soc/#uk s (V)
/ / 90% 3.65
Cut off SOC/Cut off voltage (V)




EH S i

GOTION HIGH-TECH

SREFEN N RERERAT

HEFEI GUOXUAN HIGH-TECH POWER ENERGY Co.,Ltd

"= No

Q/GX030-2023

PR :
Title:

[FP28148115A-52Ah $B &= FH /= mMIEH

Product Specification of IFP28148115A-52Ah Lithium Ion Rechargeable Cell

Page 20

Total pages 28

A2 BRI R {E Single Cell Failure Threshold

A2.1 BARHIS U R{E Single Cell Failure Threshold

FH 1145 Battery Model H{H Value P8 Tllustrate 2% Reference
78 HIN e v il A AR, K
WHIESA A6y, H A eV
X X SR ‘
BRI R AR R A Do 2T iR W R, o
When the overvoltage exceeds the alarm
Severe alarm threshold when | 3.8 . ] . Forced  power
threshold during charging, it will affect
cell overvoltage (V) i .~ | off..
the cycle life of the battery. The user is
not allowed to charge more than this
voltage value.
. . . I Ss o il
S L A 75 L L PO A8 E;
General alarm threshold when | 3.7 Critical value of overvoltage during ’
) . Forced power off
single overvoltage (V) charging.
for more than 5s.
R TAERE 365 18 TAE B B KR PR A -

Maximum working voltage(V)

Maximum limit of normal operation.

BALARR M B R
Critical alarm threshold when

cell undervoltage(V)

[-30°C~0C) 1.8
[0°C~55C 12.0

JECRRL IS R e A B B, R BT R
FIPEI A, F P TBCRA o VR e
IR

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.

BRI B

General alarm threshold when

[-30C~0C) 1.9
[0°C~55C 2.2

TR FL S R s R A S R, e HL
MG A4, F P TSRS s vk I e
JE1H . When the undervoltage exceeds the

alarm threshold during discharge, it will

cell undervoltage(V) affect the cycle life of the battery, and the
user is not allowed to discharge more than
this voltage value.
1E8 TAE B /M SHE -

BN AR [30C~0C) 2.0 &

Minimum working voltage(V)

[0°C~55C 2.3

Minimum limit of normal operation.

PR PR o — BT R

General alarm thresholds when

P AR R R P, R 2 R A
X RN R

55
battery temperature is too Battery operating temperature above this
high(‘C) temperature will limit cell power
MR e AR B | 60 P, P o AR B R, KR
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Low battery temperature Wz kge, P R AN SR I T
general alarm threshold (°C) Ji . If the battery temperature exceeds this

alarm threshold, it will affect the safety
performance of the battery, and the user

should not exceed this temperature when

using it.
R AR IR AR T R B2, R 2 PR
PR i S o I — B S R .
. HENEJEE RIS
General alarm threshold when
-20 If the operating temperature of the battery

battery temperature is too

. is lower than this temperature, the power
low(°C)

of the battery will be limited.

AL AR T AR B A, R R
Wz g, AN AS SR T R
f . If the battery temperature is lower
-30 than this alarm threshold, the safety

L PR oA B A R
Critical alarm threshold when
battery temperature is too

performance of the battery will be
low(C)

affected, and the user should not use it

below this temperature.

A.2.2 N Pack Wit F@4L 1) HLIh{F /& Battery Information For Pack Design

Y = = s %m
Hb RS GiRc By . 5%
. Suggesti
Battery Model Sign Value Reference
ons
Pack AL A e K o vF IR )
. Fmax 200k gf.,5%SOC /
Maximum Pressure Allowed
Pack 3L f5 HLE i 24 15 /) ,
. Fmin 20 kgf,,5%SOC /
Minimum Pressure Allowed

A3 TEik B &AM N 53R %4 Cycle Life Under Selected Conditions
A3.1 F IR 756 Normal temperature cycle life(TBD)

MR 214 Test Conditions
FEHL: BB 1C FEHIZ 3.5V, 0.5C LA 3.60V, 0.25C AHZE 3.60V, 0.25C FHLZE 3.62V,0.1C
FEHLE 3.65V;
Charging: step constant current charging 1C to 3.5V, 0.5C to 3.60V, 0.25C to 3.60V, 0.25C to 3.62V, 0.1C to
3.65V;
JBCE s 1C TR BRI 2.5V;
Discharge: 1C discharge to 2.5V;

R 25°C;
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Temperature: 25°C;

FFEIIA]: 78 F/0C S B 30min.

Rest time: 30 min after charging/discharging.

4 52Ah 25°CHyER BT Bl EE

105%

L N

-w- [Vl B S s B R e i Pl ML AT
= 90v; |
" 8s% |
HDI!_.-;_I 1 - 1 1 X
0 4040 BOO 1200 1600 2000
L T 4

A
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A.4 SOC-OCV # Table of SOC-OCV

T -10°C 0°C 10°C 15°C 25°C 35C 45°C
DOD HE/V L/ V HE/V L/ V HE/V HE/V L/ V
0% 3.361 3.335 3.340 3.352 3.375 3.354 3.334
5% 3.320 3.319 3.325 3.326 3.329 3.330 3.331
10% 3.309 3.318 3.324 3.325 3.328 3.329 3.331
15% 3.309 3.318 3.324 3.325 3.328 3.329 3.331
20% 3.309 3.318 3.324 3.325 3.328 3.329 3.331
25% 3.309 3.318 3.324 3.325 3.328 3.329 3.331
30% 3.304 3.314 3.323 3.324 3.327 3.329 3.330
35% 3.293 3.304 3316 3.319 3.324 3.325 3.327
40% 3.292 3.293 3.298 3.302 3.310 3.306 3.301
45% 3.285 3.285 3.288 3.290 3.294 3.295 3.297
50% 3.280 3.282 3.285 3.287 3.290 3.293 3.296
55% 3.277 3.280 3.284 3.285 3.289 3.292 3.295
60% 3.276 3.279 3.283 3.285 3.288 3.291 3.294
65% 3.274 3.279 3.282 3.284 3.288 3.290 3.293
70% 3.273 3.277 3.280 3.281 3.284 3.280 3.277
75% 3.272 3.273 3.272 3.272 3.272 3.267 3.261
80% 3.270 3.264 3.258 3.256 3.253 3.248 3.242
85% 3.266 3.250 3.236 3.234 3.230 3.223 3.217
90% 3.259 3.230 3.215 3.213 3.210 3.205 3.201
95% 3.246 3.209 3.188 3.186 3.180 3.149 3.117
100% 3.227 3.175 3.072 3.024 2.928 2.830 2.732

A5 ANFNREFIARTE SOC 4614 N RIS HL DCR Discharge DCR at Different Temperatures and Different SOC

Conditions
3C 30s Jit H Discharge DCR/mQ

T/SOC -30°C -20°C -10°C 0C 10°C 25°C 45°C 55C
10% / / / 10.32 4.81 2.94 1.73 1.61
20% / / / 6.83 3.79 2.35 1.55 1.41
30% / 16.71 9.46 5.31 3.35 2.13 1.49 1.33
40% / 14.20 7.40 4.59 3.13 1.98 1.42 1.29
50% 17.82 12.46 6.38 4.24 2.98 1.88 1.33 1.20
60% 16.72 10.99 5.85 4.05 2.92 1.93 1.40 1.25
70% 15.09 10.11 5.56 3.97 2.94 1.89 1.38 1.23
80% 13.97 9.61 5.41 3.91 2.87 1.81 1.32 1.18
90% 13.29 9.32 5.29 3.81 2.79 1.72 1.25 1.11

T /RRANSCRE 30, -30 °C 2 C MHKEE, -20 °C 2 C MK HE
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A6 RANREFAE SOC 244F T #I[A 45t DCR Feedback DCR at Different Temperatures and Different SOC

conditions

2.25C 30s 7t H, Charge DCR/mQ
T/SOC 10C 25C 25C 55C
10% 2.98 1.91 1.37 1.26
20% 2.92 1.85 1.34 1.20
30% 2.87 1.82 1.29 1.15
40% 2.84 1.77 1.25 1.14
50% 2.80 1.72 1.22 1.08
60% 2.80 1.75 1.22 1.08
70% 2.80 1.74 1.26 1.13
80% 2.77 1.72 1.22 1.08
90% 2.71 1.63 1.15 1.01

A7 AN A EEAIAN [H] SOC Jik i 78 HE W4/ 1) % Pulse Discharge Peak Power at Different Temperatures and Different
SOC

30s Jik s R IE{E Th R Pulse discharge peak power within /W

T/SOC -30°C -20C -10°C 0C 10C 25°C 45°C 55C

10% / / / 166.6 358.5 577.4 979. 1050.1
20% / / / 259.7 471.5 754.5 1131.2 12442
30% / 105.8 188.4 337.5 536.2 847.1 1215.2 1348.9
40% / 125.1 241.5 391.3 575.6 911.9 1278.8 1406.9
50% 117.1 143.2 281.3 4244 606.2 963.9 1363.3 1513.8
60% 124.7 162.9 308.4 447.4 626.8 959.7 1323.3 1485.0
70% 138.2 178.0 326.5 462.1 630.4 985.2 1350.9 1513.8
80% 150.2 188.3 3384 471.2 646.1 1028.3 1414.2 1585.1
90% 158.4 194.8 346.2 482.4 663.7 1078.4 1489.7 1677.3

TE: FORASCRF30s,-30 C 2 CMIASERE, 20 C 2 CHREUR

A8 AENREAF SOC ik [A113: 0% E Ty 2% Different Temperature and Different SOC Pulse Feedback Peak Power

15s ikt A5 168 2 2R Pulse feedback peak power within /W

T/SOC 10C 25C 45C 55C
10% 440.3 665.2 898.5 975.3
20% 399.7 618.9 839.8 935.1
30% 388.4 585.6 795.4 885.3
40% 384.3 586.1 795.1 857.8
50% 382.5 590.8 791.9 875.8
60% 374.2 563.3 773.1 862.3
70% 368.6 554.1 729.4 799.7
80% 366.1 564.7 758.3 850.5
90% 366.1 564.7 758.3 850.5
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A9 RENREFAFE SOC ik o8 Bk il L Zh %6/4% % Maximum Allowable Pulse Discharge Power/Rate at

Different Temperatures and Different SOC

30 s e K SR VFBK L 22 Maximum allowable pulse discharge power within 30 s/W

T/SOC -30°C -20°C -10C 0C 10C 25°C 45°C 55C

0%~10% 6.8 14.0 43.7 75.4 149.5 244.6 301.6 150.8
10%~20% 6.8 28.1 58.2 119.9 216.1 348.5 301.6 150.8
20%~30% 13.5 75.5 114.6 167.8 265.9 418.3 301.6 150.8
30%~40% 13.5 89.4 147.7 196.1 287.6 454.6 301.6 150.8
40%~50% 80.5 102.3 172.0 213.4 303.6 481.3 301.6 150.8
50%~60% 88.3 119.9 195.3 234.9 325.8 492.8 301.6 150.8
60%~70% 100.2 134.0 212.3 249.5 337.0 524.1 301.6 150.8
70%~80% 108.4 141.2 218.6 254.0 346.0 548.6 301.6 150.8
80%~90% 113.9 145.5 223.6 260.6 355.9 577.3 301.6 150.8

vE: SOC XIa)JulE, ZXIENMIXIE, A XEAFXE. Flin: 10%~20%A 10%<SOC<20%.

Note: SOC interval range, the left interval is the closed interval, and the right interval is the open interval.

E.g:10%~20% means10%<SOC <<20%

30 s F KRRV Bk L A5 % Maximum allowable pulse discharge magnification within 30 s/C

T/SOC -30°C -20°C -10C 0C 10C 25C 45°C 55C

0%~10% 0.1 0.1 0.3 0.5 1.0 1.6 2.0 1.0
10%~20% 0.1 0.2 0.4 0.8 1.4 2.3 2.0 1.0
20%~30% 0.1 0.5 0.8 1.1 1.8 2.8 2.0 1.0
30%~40% 0.1 0.6 1.0 1.3 1.9 3.0 2.0 1.0
40%~50% 0.6 0.7 1.2 1.4 2.0 3.2 2.0 1.0
50%~60% 0.7 0.9 1.3 1.6 22 3.3 2.0 1.0
60%~70% 0.7 1.0 1.5 1.7 2.2 3.5 2.0 1.0
70%~80% 0.8 1.0 1.5 1.7 2.3 3.6 2.0 1.0
80%~90% 0.8 1.0 1.5 1.7 2.4 3.8 2.0 1.0

E: SOC X[HyaH, ZEXENHAXIE, A XEIFXIE. il 10%~20%7 10%<S0C<20%.
Note: SOC interval range, the left interval is the closed interval, and the right interval is the open interval.

E.g:10%~20% means10%<<SOC <<20%.
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A.10 AN[FHE EFIANE SOC F ok S vF kb [R5t B % /% % Maximum Allowable Pulse Feedback Power/Rate at
Different Temperatures and Different SOC

15s fix K e VR [E145 ) % Maximum allowable pulse feedback power within 15s/W
T/SOC 10C 25°C 45°C 55°C
0%~10% 161.7 252.2 351.6 175.8
10%~20% 1354 213.7 295.1 147.5
20%~30% 116.1 183.1 258.3 129.2
30%~40% 114.5 186.7 263.2 131.6
40%~50% 114.7 186.7 263.2 131.6
50%~60% 100.4 160.6 230.3 115.2
60%~70% 88.2 141.9 195.9 98.0
70%~80% 88.4 142.4 200.7 100.4
80%~90% 90.4 150.2 212.9 106.5

E: SOC X[EYE, e XIEDNHIXE, A XIEIFXE. flin: 10%~20%74 10%<SOC<20%.
Note: SOC interval range: the left interval is closed and the right interval is open. For example, 10% ~ 20% is 10%

< SOC < 20%.

ik WK BT R 0 RN 6 2™ R 531 R T A (4 BT AT 78 HUIR A DL RLES IR B S5 25 o 8 B bk (B 5 2 1

] RE 23 B K AE B 45405 5 B0 A A T
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.

15s F K SR Bk A1 45 4% % Maximum allowable pulse feedback magnification within 15s/C
T/SOC 10°C 25°C 45°C 55C
0%~10% 0.9 1.4 2.0 1.0
10%~20% 0.8 1.2 1.6 0.8
20%~30% 0.6 1.0 1.4 0.7
30%~40% 0.6 1.0 1.5 0.7
40%~50% 0.6 1.0 1.5 0.7
50%~60% 0.6 0.9 1.3 0.6
60%~70% 0.5 0.8 1.1 0.5
70%~80% 0.5 0.8 1.1 0.6
80%~90% 0.5 0.8 1.2 0.6

E: SOC X[yEH, ZEXFNHAIXIE, A XEYIFXIE. il 10%~20%7 10%<SOC<20%.
Note: SOC interval range, the left interval is the closed interval, and the right interval is the open interval.

E.g:10%~20% means10%<<SOC <<20%.
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ik BRI R 0 KN 6 2™ R S5 T R T (4 T AT 7 HUIR A DU RLCS IR B S5 25 P o 8 B bk (B 5 2 1
] BE 2 AL K AR R 45305 3 B A i B

Remarks: The size of the pulse feedback current must strictly comply with all the state of charge and cell
temperature listed in the table below. Violation of the pulse feedback conditions may cause permanent damage to

the cells and reduce their service life.

A1 VAR 2 B {8 A Using of steel plate

PABIIA (45#50, JESE Tem) « SRATFE AN, I 45 b, D fiplk 3 BUR SR
et [ 4 > M10 SREREE, e H TR R EIFR

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 M18 bolts, as shown below:

2 B (45 HANR PR
4 SR M10

3 2 M10%90
(40880

45+ PR T PEEE)

HLO e B 2 & Steel plat
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IFP28148115A-52Ah 225 F .t 7= fh 34 4% 75 B Li-ion Battery Product Environmental

Declaration

MRAERCE (BU)2015/863 $E4: 2006-66-EC HILIE 23K, I FRPR . #H. K.
NI ZIRICE(PBB). 1R — KBF(PBDE) A 48K — HFIRER(PAEs)FL it 10 i pi gy A 4%
P 5o

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).

% Table A.11 +FPZ2 Y5 1E B List of Ten Prohibited Substances

RoHS 2 F#) i Prohibited Substances RRRAE Upper Limit i 8 Ilustrate
(PPM)
- 2006-66-EC 4 2K
#3(Cd) 20 ) )
Instruction requirements
i (P 40 2006-6§-EC ?‘é.é-\ﬁik
Instruction requirements
. 2006-66-EC $54 23R
7K (Hg) 5 . .
Instruction requirements
RoHS 1.0 2 BRI 5
N (Croh 1000 Substances that have been
restricted
RoHS 1.0 2 BRI 5
Z JREK (PBB) 1000 Substances that have been
restricted
RoHS 1.0 &4 A
% R —ZKEf (PBDE) 1000 Substances that have been
restricted
AR R (2- 2 E LR 1000 RoHS 2.0 3 fR FH 4 i
(DEHP- Di(2-ethylhexyl)Phthalate ) Added restricted substances
AR PR T R R 1000 RoHS 2.0 74 iR HI 4 )52
(BBP- Benzyl Butyl Phthalate) Added restricted substances
WKW T Be 1000 RoHS 2.0 4 i ¥ 52
(DBP-Di-n-butyl Phtalate) Added restricted substances
SRR IR 57T B 1000 RoHS 2.0 4 i ¥ 52
(DIBP-Diiso butyl Phthalate ) Added restricted substances

MR AT H BASZ B SZTit 41T - Execution is implemented immediately from the release date.
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