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AIEE N Terms & Definitions

Ambient Environment

Ri& & X
Term Definition
AFAS AT« SEAR BRI TR RE IR BR A w) A7 B A 1 2 i
7 i
The "product" in this specification refers to the lithium-ion battery produced by
Product
QINKUAL.
Bl vt i B IR A IR A 7
QINKUAL
Shaanxi Qinkual Energy Technology Co.,Ltd
e W 10 REAAN Rt (BREID .
Fresh Cell The cell within 10 days after the customer received (within China).
IR NI

FELHL T AL PR ) R PS5

The ambient air temperature of the environment which the products are exposed to.

Battery Management

Temperature
— M REAE XS R AT M AN E 0 T B A R A L FR IR
LA, DA IR IS AT IR R RIS AT IR BT JOs AT SRR S AR T
5E o

VL B R 48

An active tracking and control system to be developed and implemented to monitor

and record the operating parameters (including but not limited to voltage, current and

Cell Temperature

System (BMS)
temperature, of each product in its entire service life), and to control the operation of
each cell and ensure that the cell operating environment and operating conditions meet
the requirements of this specification.
n FT 4 N FEL PO Bt 0 P i 3 T O B T
HL L

Temperature of the cell measured by the temperature sensor installed at the center of

cell surface.

bR

Initial Capacity

HHIh, AZEARRRE S 3.6.1 BTl I T7 V200 A
Fresh cell, capacity measured in according to the test method described in 3.6.1 of this

specification.
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DA PRI E B 2% D150 I b i3 e ) R T A R R B A
WER R
The capacity value of a fully charged cell under the conditions specified by the
Normal Capacity
manufacturer.
FEHHGLS I AUE A BEM LR Flin: Bl 8Dy 40Ah, FEHHA 40A
FEHE R I, WFEHAEFEN 1C.
C-Rate The ratio of charging current to the rated capacity value of cell. For example, when the
cell capacity is 40Ah and the charging current is 40A, the charging rate is 1C.
TR S LTS A B A LR . IR EDY 40Ah, JHH HLY 80A
. L IR 2C.
GRS
The ratio of discharging current to the rated capacity value of cell. For example, when
D-Rate
the cell capacity is 40Ah and the discharging current is 80A, the discharging rate is
2C.
FLTBAZ AN E ) TS TBOR A TR — O — M
{2
Cells are charged and discharged once in a cycles according to the prescribed charging
Cycles
and discharging standards.
T ‘ ‘
VA NATART 7 288 FL I 000754 70 el H
Open Circuit Voltage
Measured cell voltage without any load or circuit.
(0OCV)
PRAETE AFAEASE 3.2.5 KPR L
Standard Charge The default charging method set out in Item 3.2.5.
PRAETACH AHURE 5 3.3.5 ZRFTIR AR A AR 2
Standard Discharge The default discharging method set out in Item 3.3.5.
FEXFEAHLT, iHERE R ARSI . F8E0E R 8 40Ah
RN 100% SoC, &N 0Ah I, SoC N 0%.
it HURZS
The current available capacity divided by the maximum available capacity in the case
State of Charge (SoC)
of'no load. For example, if the state with a capacity of rated 40Ah is regarded as 100%
SoC, the SoC is 0% when the capacity is 0Ah.
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ik ik LA

Pulse Current

DA 39 5 53 H A R AR D ik R, T FLR B AR — 7 ) B, R A
1B SR TT A B
The current that appears periodically is called pulse current, the pulse current appears

either in the same direction or in alternating positive and negative directions.

bRy
Units of

Measurement

“V>(Volt) R4, HiLEHLAL

"V" (Volt), unit of voltage

“A” (Ampere) %K,  FLULEAT

"A" (Ampere), unit of current

“Ah” (Ampere-Hour) %I, 2 & #.07

"Ah" (Ampere-Hour), unit of capacity

“Wh”(Watt-Hour) FLI , RE& HL47

"Wh" (Watt-Hour), unit of energy

“mQ” (Milliohm) =K, HLRHH47

"mQ" (Milliohm), unit of resistance

“mm” (millimeter)Z>K, & HA47

"mm" (Millimeter), unit of length

“oC”(Degree Celsius)$5 [CE, & HAL

"°C" (Degree Celsius), unit of temperature

“s”(Second)FP, I [E] B0

"s" (Second), unit of time

“Hz"(Hertz) 2%, WA AL

"Hz" (Hertz), unit of frequency
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172 Scope

A7 RS P Tk UG B2 REVER A PR W) A B S T e PR RE SR AR . 7 A SRR 2
LTI

The product specification covers the performance indexes, technical requirements and safety issues of the

lithium-ion battery to be supplied by QINKUAL.

2 P2 HZEA Product Type

2.1 AR BT E
Product Name: lithium-ion battery
2.2 7S QPF40CB

Specification: QPF40CB
3 P2 ERE Product Performance

3.1 FiARZ%L Technical Parameters

FFs i H 7 b A% #E
No. Item Specification Note
WUER &
3.1.1 40Ah 1C, 25+27C, 2.5~3.65V
Normal Capacity
PRFR LR
3.1.2 3.2V /

Nominal Voltage

TAEHE 2.5~3.65V IR (Cell temperature) >0°C
313
Operating Voltage 2.0~3.65V MBI (Cell temperature) <0°C
23£2% SoC #rHiity, AC.1kHz,
A A FE
3.14 <0.7mQ 25+2°C
AC Impedance
23 +2% SoC fresh cell, AC.1kHz, 25+2°C
LI RS SE JEFE(20~30kgl) [T, B i AR
132.7£0.6mm
3.1.5 Typical Terminal Height DLEE 11 75 ek 4%
Dimension JB & 129.54+0.6mm Fresh cell, thickness (20~30kgf) Under
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Shoulder Height pressure (Reference to item 11)
T
148.4+0.5mm
Width
JZ
27,y mm
Thickness
FL Y
3.1.6 1085+20g N.A.
Cell Weight
2542°C, 23%2% SoC, Hirith=""H
H B Ja
3.1.7 <3.0%
Monthly Self-discharge Rate 2542°C, 23 +2% SoC, fresh cell after 3
months
PRAEDEIA A7 i ZHH 3.6.5
3.1.8 =4000
Standard Cycle Life Refer to Item 3.6.5
FEH ZHEE 32T
TAFIRE 0~+60°C
Charge Refer to Item 3.2
3.1.9 Operating
T ZHEE 33T
Temperature -20~+60°C
Discharge Refer to Item 3.3
HEREAT il im 2 B E<90%RH
3.1.10 -10~+35°C
Recommended Storage Conditions Storage ambient humidity<90%RH
3.2 RHMESE Charging Parameters
Fr5 28 77 iR At
No. Parameter Specification Condition
i 78 FEL FRLR
3.2.1 Standard Charge 1C 254+2°C
Current
322 BORFFEL TS R 6C 25+2°C
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Maximum Continuous

Charge Current

>IN IV R R
323 Maximum Pulse Charge 8C 25+2°C, 50% SoC, 10s
Current
i 75 o P ‘
BRI B K L
324 Standard Charge 3.65V
Cell maximum voltage
Voltage
2542°C;  1C fHIALFFEE 70 L B R R K LI 3,65V, ARJE7E
RSN RN 3.65V TMMEEFFE R HE R BT IR 0.05C, #E 30min.
325 Standard Charge 25+2°C; Charge single cell at a constant current of 1C to 3.65 V, then
Method switch to constant voltage charge until charge current declines to 0.05C,
rest 30 min.
i 75 L -
GERIEVY S
3.2.6 Standard Charge 25+2°C
Cell temperature
Temperature
‘ T IR ALAE TR T AR, — BUR B
20 78 LR ‘ ‘ N
i PR R o 0 7 P B R L B 52 1 e R
CRE IR D
Regardless of the charging method of the cell,
327 Absolute Charging 0~+60°C
once the cell temperature is beyond the absolute
Temperature
charging temperature range, the charging shall be
(Cell Temperature)
stopped.
T IR ALAE TR T AR, — BUR B
PR b T 050 7 R, R Y L B 2 L e
250 78 HL L
K 3.65V Regardless of the charging method of the cell,
328 Absolute Charging
maximum 3.65V once the cell voltage is beyond the absolute
Voltage
charging voltage range, the charging shall be
stopped.
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Fr5 28 7 AR A
No. Parameter Specification Condition
PRAETICE HLR
33.1 1C 25+2°C
Standard Discharge Current
BN FFEE IR HL A
332 Maximum Continuous 6C 25+2°C
Discharge Current
B KR T HE LA
333 Maximum Pulse 10C 2542°C, 50% SoC, 30s
Discharge Current
TR L L 2.5V IR E (Cell temperature) >0°C
334
Discharge Cut-off Voltage 2.0V IR (Cell temperature) <0°C
2542°C, LA 1CHIRFFEHE 2 Bk b i 2.5V, B E
IR GRS 30 min.
335
Standard Discharge Method | 25+2°C, Discharge single cell to 2.5V at a constant current of 1C,
rest 30 min.
GRS -
HL B
3.3.6 Standard Discharge 25+2°C
cell temperature
Temperature
76 Ve FEL T A A e 5 TR R A K e T
o R, o R I T R e 0 TS R IR, )
o0t L o
(Ea 1 G
337 Absolute Discharge -20~+60°C
Stop discharging once the cell temperature is
Temperature
outside this range regardless of whether
continuous or pulse current is adopted.
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33.8

20 TR L
Absolute Discharge

Voltage

2.0V

Tl F b ARAE (T A, S R
FEBuEZahoy) G ENE T E 1w G

Stop discharging once the cell voltage is
outside this range regardless of whether

continuous or pulse current is adopted.

3.4 PR S AdE B Description of Service and Test

3.4.1 ¥4 Environmental Conditions

o BT AT AT DU, U HT A 78 TR AL TR

B 10%~90%RH, K5 JE 714 86kPa~106kPa Fr3AEE k4T .

TRI6 A B ZAE bR B 25£2°C J AR

The test is conducted with fresh batteries, with no more than five cycles of charge and discharge before the test.

Unless noted otherwise, all tests are to be conducted at standard temperature which is 25+2°C and relative humidity

which is 10%~90%RH, and an atmospheric pressure of 86 kPa to 106 kPa

3.4.2 MRAURIEEER Requirements of Measuring Instrument and Facilities

(D A3 IR A GE . B (BRI S BRI B S AR NfZ 50 Ktk
SEMFEECE b e Bt B A, FRER RO .

All the measuring instruments and facilities (including the equipments which monitor the test parameters) shall

be verified and calibrated according to relevant calibration regulation or certain standards within the valid date.

(2) MR AERAEE: +0.0lmm, EEMESEBERE: +0.5C,

The accuracy of the size measuring instruments : 0.0lmm, Temperature measuring device: +0.5°C.

(3) W H R PR RS HETfA T . +£0.1%, SN FHE S35, £0.0lmQ .

The accuracy of the voltage measuring instruments: +0.1%, The accuracy of the impedance measuring

instruments : £0.0lm Q.

(4) HLIB I 2R G ) H A B N AE+0.1% DL F, B RS E+0.5%, IR EAME T40.1%.

The accuracy of the current measurement instruments shall be more than +0.1%, the constant voltage accuracy

shall be +£0.5%, and the timing accuracy shall not be less than +0.1%.
(5) MEHEEMSCGRERZ: £0.1%.

The accuracy of the weight measuring instruments: =0.1%.
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3.4.3 MiJe H#E® Testing Plate Preparation
(1) Femillol, RGURH B EHE TR 0, B 1T E D 500N~5000N, £ BCK T 1 il
BB A 709 200N o P B 7 BRI R i 48 S A PR AR IR JFFE =20mm) , R F & T e B ],
T IERH 6 A M8 AR [ %2, 223 R I I R o :
Preload force is required for cycle life test and pack design, the range of preload force for fresh cell is
500N~5000N, and the recommended preload force is +200N. The test fixture is required to be an aluminum splint

with surface insulation (thickness=20mm). Place the cell in the middle of the splint which is fixed by 6 M8 bolts

as follows:
K1k Ao e K 2 FER A
Fig.1 Schematic diagram of cell clamp Fig.2 Side view of cell shaft

(2) HitEEERE SoC HAnaA Frin, B (s A 18] 7 fhAE A8 L R vh 2 AR 0o %0 P A7 dl i
TR o 7 2 R A A R B T REE, AU AR T — R I 1)

The cell will generate swelling force during attenuation. The customer needs to consider the reliability of
structural strength in the product design process. It is suggested that Gap (which would provide space for swelling
while the using of cell) be reserved for the cell assembly module.

3.4.4 HILFERZEL Cell-Cover Parameters

LR IR AT AR E X IO 10* 15mm. CAVELE IEFRIAE SRR CATIRRALE LSS 11 95 b 40 .
RKHFARTY 3.0mm, SRERINARAE S B EAL SR AT 100°C, IF[E]<<10s. HFHERT )5 %3 el Ik 46 & 1)
BUES10%, 0 <005 o FIEEFEPA FRVF IR BRI R o AL RTRSZ SIS0, 3900 S0
Max500N, K327 ER<6Nm, HTiaEal &2k /A% Max 1200 N.

The weldable area of the cell pole is 10*15mm (see the drawing of the 11th cell for the weldable position). The
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maximum penetration depth is 3.0mm, the temperature at the edge of contact between the pole and the plastic does
not exceed 100°C during welding, and the time is < 10s. The change in the compression of the sealing ring before
and after welding < 10%, o < 0.05. During the welding process, the polar plastic melting phenomenon is not
allowed. The pole can withstand extrusion force, shear force specifications Max500N, torsion requirements<<6N*
m. The pressure specification of the cell top cover is Max 1200 N.

3.5 MR ~HHEFR Appearance and Size Index

FFs i H WA TTE Ko B PR bRt
NO. Item Test Method Technical Requirement
T RAE, HBEt. Ak
HL R VR M 5
HhM H The cell should have no
1 Appearance Appearance be determined by visual inspection obvious cracks, rust strains,

discoloration, or electrolyte

leakage.

A5 P = R & LR B B v B« 7E 20~30kgf AN K
T R SR P ) T 2 g {0k e A ek PR R AT RIS 11 35 R4

R~f Length and width dimensions shall be determined by sliding | For detailed dimension, refer
2
Dimension | caliper measurements. By the thickness test, the cell must be | to the attached mechanical
clamped by tooling but without test splint. The pressure shall | drawing.
be 20~30kgf.
i LT RF
3 1085+20¢g
Weight electronic scale without plates

3.6 HPEREIEHE Electrical Performance Index

5 IiH W 775 J o0 5 AR FRUE

NO. Item Test Method Technical Requirement
Tel /Fax  029-8588 2671 12 /24 Add: BEFEETERMERRAMAFWEII KR 88 5
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7 L A SR AR TS TR P AR AT Fe ORI R, 4
HESBUCALS 45 R A2 /N T H0E 25 5 (3%, $2 Al ‘
‘ ‘ ‘ W B R
wigaaEE | AR, BURJE3KIRI S KT HME.
initial capacity > rated capacity
Initial The fresh cell is tested with 5 standard charge-discharge
WA 2 T < 110%HE 25 &
Capacity | cycles, and when the extreme difference of 3 consecutive
initial capacity < 110% rated
test data is less than 3% of the rated capacity, end the test
capacity
and take the average of the last 3 test data as the initial
capacity.
HUIAZAR TS LG, EIRE 2542°CTF DL K748
fEfERe | R HRRERCE R 2.5V, HHE MR AE ‘ ‘
T2 BE>95% ] 1A 75 &
Rate After standard discharge and charge cycles, the cell
discharge capacity>95%
Discharge undergoes constant-current discharging at its maximum
initial capacity
Performance | rated current (to 2.5V cutoff) under 25+£2°C, with
discharge capacity measurements documented.
a) el B L RE
Discharge Capacity (under high temperature)
HIBAL R 7S e, FEIREE 55£2°CHIml A TR &
5h, SRJELL ICHIRMHLZE 2.5V, Jfid Pl A . GRS
The cell standard charge and then store it for Sh at discharge capacity:
IR ‘
55+2 °C, discharge the cell to 2.5V at a constant current a) >99%U5 %25 5 (55°C)
PERE
of 1C and measure the discharge capacity. >99% initial capacity
Temperatures
b) IR L PR RE - (discharged at 55°C)
Capacity
Discharge Capacity (under low temperature) b) >70%W] 4575 5 (-20°C)
Performance
AR E R HL S, PRI -202° C MR A8 HH i B >70% initial capacity
24h, SAJE DL ICHHRBE R 2.0V, JHd T A E. (discharged at -20°C)
The cell standard charge and then store it for 24h at -
20+2°C, discharge the cell to 2.0V at a constant current
of 1C and measure the discharge capacity.
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A LIRS 5 K R RE
Charge Retention and Recoverable Capacity (under
room temperature):
L AR HE FE LS, FEINIRRLE 2542°Co%1F TR
W& 28 KJm, L 3.3.5 ST, HEAERRE | SRR EE>95%WE
o HILFIZ 3.2.5 AmH)E, #%3.3.5 BT, i1 AE
A5 retention capacity>95% of
The cell standard charge and then store it for 28 days at initial capacity
the environment temperature of 25+2°C, discharge the | ZEiRM K E B E>9T%VIME
cell per 3.3.5 and measure the retention capacity, then K
charge the cell as per 3.2.5, and discharge the cell as recovery capacity=>97% of
FEERE

per 3.3.5 and measure the recoverable capacity. initial capacity

4 Storage
LT FRL DR FF S R RE )« el T L DR A E>93% 4R

Performance
Charge Retention and Recoverable Capacity (under high K
temperature): retention capacity>93% of
R bR HE 7R S, ZEIR B 60 £2°C I i A s E initial capacity
7 KJa, Bh33.5 #ATHOE, PR HEAREAEE. B | SR EIRE R E>94% 0
M 3.2.5 G, % 3.3.5 TR, THERE A B
. recovery capacity>94% of
The cell standard charge and then store it for 7 days at initial capacity
the environment temperature of 60+2°C, discharge the
cell per 3.3.5 and measure the retention capacity, then
charge the cell as per 3.2.5, and discharge the cell as per
3.3.5 and measure the recoverable capacity.
R A e, A IR AE ST I R EAT IR, R
TEAERE ~ " ‘ 5

AEART XA I HUE 558 80% 5 I TEA IR AL >4000 X

5 Cycling A
& X 1% B R PR 75 A il SR I >4000 cycles

Performance

The single cell shall be stabilized between 2 metallic
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plates and cycled as per standard charge and discharge
method. Record the number of cycles and define it as the
cell cycle life when the cell capacity is less than 80% of

the rated cell capacity.

3.7 Z4aMERE Safety Characteristics

F 5 i H TR T7 i Jeov B BoRbriE

NO. Item Test Method Technical Requirement

Rl iebrfE R S, FLL 1C AR R EA R R
LA R R 1.1 T HL 2 115%S0C R IEFE AL, WL
% lho

U HANE K, AEIE
1 The charged cell (with standard charge method) is to be
Overcharge No fire, no explosion
continuously charged until the voltage reaches 1.1 times its

charging cut-off voltage or to 115% SoC at 1C current. The

observation shall be performed for 1h after overcharge.

Hh R HE TS LS, 7F 2542°C R LA 1C HLIFICH, T
90min, W% 1h.

yu) el The charged cell (with standard charge method) is subjected AN K, ARLE
Over-discharge | to a forced discharge at a constant current of 1C for a test No fire, no explosion
period of 90 min at 25+2°C. The observation shall be

performed for 1h after over-discharge.

PRAE TS LSS B L IE AR 2R FBLBE /N T SmQ RS
HLES RIS 10 7081, WLEE The
ARG The charged cell (with standard charge method) is to be

3 No fire, no explosion
Short-circuit | short-circuited by connecting the positive and negative

HLTIANER K, AHRAE

terminals with a total external resistance of less than 5SmQ

for 10min. The cell is remained on test for 1h.
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Ik

Thermal

R PR AR I OB IR AS T, TR fEIR A A,
SRR AR A IR AR GEAR THELE E D 5+2°C/min)
FRIE 2] 130£2°CH fRHF 30 70 PhEs Ak e, W4 1ho

Place the charged cell (with standard charge method)
together with thermocouples into an oven. The oven
temperature is raised at a rate of 5+2°C/min to 130+2°C.
Remain this temperature for 30min before the test is

discontinued, then the observation shall be performed for 1h.

HANE K, AR

No fire, no explosion

Frk

Crushing

R ARE 7S L, T BT RS OT [t s, B T R
AL R oA R B 5y S BIGE R J5 T A ] 5% IR AROE
e A2 75mm SRR, 2 EFEAR R R T bt
R RS, $ORlEE: AKRT 2mm/s, HHEREE: B
JEIL ] 0V 80 AR Y A F 15%8k85 £ /135 %] 100kN 5L
1000 %560 R # & 5 1L 5%, fREF 10min; M Th.
The cell is charged according to the standard, and the
pressure is applied perpendicular to the direction of the cell
pole plate, or in the same direction as the cell monomer is
most likely to be extruded on the whole vehicle layout.
Extrusion plate shape: radius 75mm half cylinder, the length
of the half cylinder is greater than the size of the cell to be
extruded, extrusion speed: no more than 2mm/s, extrusion
degree: the voltage reaches OV or deformation amount
reaches 15% or extrusion pressure reaches 100kN or reaches
1,000 times the weight of the test object to stop the extrusion,

hold for 10min, observe for 1h.

HLTIANES K, ASERAE

No fire, no explosion

ENERIFEZN

6 Temperature

Cycling

R ETE L, R BN IR AR Y, IR R R B A% I
RV BATRN, EARES K W Th.

Put the charged cell (with standard charge method) into the

HLIANES K, ASERAE

No fire, no explosion
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incubator and adjust the temperature according to Table

1for 5 times. The observation shall be performed for 1h.

R 1 REEAAES

Table 1: Parameters of Single Temperature Cycle Test

WA (°C) i) (min) KIS (min) I ZAAZE (°C/min)
Temperature (°C) Step Time (min) Total Time (min) Temperature Change
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

4 N %A% Application Conditions

2 L DR AR S LA 5 AR G (R L P 25 A

Customer shall ensure that the following application conditions in connection with the products are strictly
observed:

4.1 F S NRERBEHRRSG, R, S REA R

Customer shall procure that each product shall be used under the strict monitor, control and protection by the
BMS.

4.2 2 BLARAF 58 B A L P I ) B D

Customer shall keep relevant records of the BMS monitoring data throughout the entire service life of each
product.

4.3 A AR BRI BORZS o R B AR T A R N, R P T B BR AME SRR . B
i B I AR d R I () A BT e L, BT L F e NS TBOIRS

Prevent the cells from being drained down to over-discharge state. When the cell voltage is less than discharge
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cut-off voltage, the cell interior may be permanently damaged. Customer needs to train users to recharge batteries in
the shortest time to avoid over-discharge.

4.4 i G AEA RS BEIERIGIR A N e (BEbrdE e, RS, RBMEOLER) , SNATRE
PEAMIA BRI R Sz Ed.

Avoid charging the cells at low temperature conditions prohibited by this specification (including standard
charging, fast charging and emergency charging), otherwise accidental capacity reduction and cell overheat may
occur.

4.5 FLAEBETE N 780 2 R R I R ESCA R) A

The heat dissipation problem of the cell shall be fully considered in the design of the electric box.

4.6 FAEBCEH N 7R RS . AR D, EARAAZIH 2 UL M IBC A RARERE I K
DIEE S/

In the design of the electric box, the waterproof and dustproof problems shall be fully considered. The electric
box must meet the waterproof and dustproof grades stipulated by the relevant standards of UL and IEC.

4.7 FRARVCTE N 7 237 B8 R v e A R R i T X 9 R R

The design of the box should give full consideration to the cell pressure relief problem, the cell pressure relief
method for the explosion-proof valve at the pressure relief.

4.8 R B R G HREAL L RGO il OR3P S

The BMS should trigger the protective action in the following cases

Frs 4 7 i AR TRAP B
No. Parameter Specification Action
P R 70 FEL PRI — 2 Hiyth B A 3) 3.80V, BMS 8l ¢ 1h 78 i HAH 5
WEE I
1 =3.80V
First level alarm value for When the cell voltage reaches 3.80V, the BMS force
cell charging voltage stops charging and locks the cell.
SERY 1IN RN N e
LM H IR E) 3.70V, BMS i Z bR L.
A
2 =3.70V When the cell voltage reaches 3.70V, the BMS force
Second level alarm value
stops charging.
for cell charging voltage
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FLH LA T L L TR = 2

WEE
3 >3.65V When the voltage of the cell exceed 3.65V, the BMS
Third level alarm value

FLt H s Rt 3.65V i, BMS HIEZ 1R

applies to stop the charging.
for cell charging voltage

Pt P AT L L — % L FE IR 2] 1.80V, BMS gl £ ki f LA e
WEE Hiit
4 <1.80V
First level alarm value for When the cell voltage reaches1.80V, the BMS force
cell discharging voltage stops discharging and locks the cell.
R R AT R FEL R
EE FLI FL R TA 2 2.00V, BMS il 26 1E s
5 Second level alarm value <2.00V When the cell voltage reaches 2.00V, the BMS force
for cell discharging stops discharging.
voltage
FL T PR T L R =
B it HL A 3 2,50V, BMS HHEZ - L
6 Third level alarm value <2.50V When the cell voltage exceed 2.50V, the BMS
for cell discharging applies to terminate the discharge.
voltage

G SR v b A P R P R L 22 iR PE N T, Tt R T

iR R JECH
7 Overtemperature -20°C~60C If the operating temperature of the cell exceeds the
protection safe temperature range, the cell stops charging and

discharging.

5 FE A4 E . Product End of Life Management

LB T UIRR A IR, %5 ) S ST A R4 PR SR B 2R e I 1 S et TS BR P P b ) PR BEL A
P BHL DA 25 B PR B 5 VR A T BT 15 5 % )7 BRI B RE R RHBCAT BR & ®I 3R R AU Al e 4
H L PR A BEL R S XA F b A T A BELER) 150% B0 7 /N T300E R I 70%, A A F it o 3 S iz i 22
Ry K G bR BRPE B2 REVE AR A PR 2 W] IR b B B S LA B ARG A5 BT AR SRR 7 o o R PRAIE 4
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The service life of the cell is limited, the customer should set up an effective tracking system to detect and record
the internal resistance and capacity of the cell within each service life. The method of measuring and calculating the
internal resistance and capacity should be discussed and agreed between the customer and QINKUAL. When the
internal resistance of the cell in use exceeds 150% of the initial internal resistance of the cell or the capacity is less
than70% of the rated capacity, the cell should be stopped. Failure to comply with this requirement shall exempt
QINKUAL. from its responsibility for product quality assurance in accordance with the product sales agreement and

this specification.
6 IBHIERZE I Precautions for Transportation

L NEAE 15~50% FOfT HUIRZS N A A BEAT 125, AEisfmid R b R2Bs BRI RS . Pyt Bk
FIWRE i, ASEE. EHTIRE. K Bl T RS . flaizfmisZi MH/T 10202018 (M
WS IS TE) .

The cells should be packed in a box with 15%~ 50% SoC for transportation. Avoid violent vibration, shock,
extrusion, sun-scorched and rain-drenched. The products could be delivered by vehicles, trains, ships, etc. For air

transportation, please refer to MH/T 1020-2018 Specification for Transport of Lithium Batteries by Air.

7 W AFERZEIN Precautions for Storage

A L i B, U ZEAEHEAE A7 IR LRI SoC 2 (10~50%) NHEATAF il il = At
AT — AR TS TR S — K o & A A RSN AES Tk, T DUSE F it i3 A i o AEAF SO RE rh A L v i
280 8 G Ut oo A2

The cells shall be stored for a long period of time, it needs to be stored at the recommended storage temperature
and low SoC state (10~50%). Standard charge/discharge maintenance is recommended once every three months.
Proper storage and maintenance practices can extend the life of your batteries. It is forbidden to turn the batteries

upside down, and the mechanical shock and heavy pressure should be avoided during storage.

8 f# FZ24PhJi Security Precautions

8.1 A b IR N K.
Do not immerse cells into water.

8.2 IR AL K P BN [ 28 R AR B A AR A5 58 3.1.10 Z500E HOIR L 26 AR B iR A B o, 75 0

AIRE FEURK .
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Do not drop cells into fire or expose them to any high temperature environment exceeding the operation
temperature as set out in Item 3.1.10, otherwise fire hazards may present.

8.3 ZE b it IE SRR, 753 D0 9 L IAT T iR T RE S BN B 03 T B K K o A LTt R G A R M
A R 2 Ry, DA S B

Do not short-circuit cell terminals, otherwise high current and temperature may cause personal injury or fire
hazards. Ample safety precautions should be implemented to avoid short-circuiting them during system integration
or connection.

8.4 R IEHR R AU IE R I IE T, ZEIE A T R

Always connect cell terminals according to its label(s) in right polarity. Reverse charging is strictly prohibited.

8.5 ZEILYFAF BT L

Do not disassemble or modify the cell.

8.6 ZEibriihid 7E . I, WIHE SIS H I AN KR P A A

It is extremely dangerous to overcharge a cell which may cause overheating and fire hazards.

8.7 MR AR A E IR LIS, IS5 AL H 78l o 2 KRRk 78 i I [ o & BR A I () BR A, LIS
ML IR, W RE2 TR AR K

Stop charging and discharging when the temperature exceeds the regulated range in this specification. Charging
out of recommended time limit might cause thermal runaway and fire.

8.8 FFAER 1 Pt r ) ARV ) e 2 XU o 24 P ARV S22 T 2 JRE e g MY IR 2 i P AP G 4 i,
JS2ASE P KR A 7 e ik 21 ) DX 3O iy B A 3SR Bl o B8 AT AT N st ) £ vl b PR A ] 3500 R e i
A o

Cells expose its handler to chemical hazards associated with the electrolyte used in the cell. When the electrolyte
leaks, skin and eye contact with the electrolyte should be avoided. In case of contact, use a large amount of clean
water to clean the contact area and seek help from the doctor. It is forbidden for any person or animal to swallow any
part or substance contained in the cell.

8.9 ARy eaits, (EHRZHWRES WL AR ks, 750 s it Py AR T RERLIG , 7 A v il AT K K

Protect cells from mechanical shock, impact and pressure, otherwise internal short-circuit may occur, which
may cause high temperature and fire hazards.

8.10 Mtz AR P AT e R AEANE M 2B 7 LR . W B VRO FE RN ) e e, TR R R

T 2% 1578 FEL Bl L A IR I BRI 2 b AR . BRI G e SO AN 2 b m i R AE DL BRI, AT R
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R Lt ZR 8 L TS R B S P Y B o YA PR R AR TR TR AT JER i v 22 i 4 488230 12 L 7 R
A RE TR I R A K R . R AE DL BRI, 2RI RS L, A A DE RS IR N 52 41
KA, BERARRI MR R S8 5 IR T .

When cells charging is terminated improperly for reasons such as exceeding allowable charging time, cut-off
due to exceeding charging voltage or cut-off due to exceeding charging current, all these events are defined as
"improper charge termination". Such event may indicate that there is current leaking within a cell system, or some
components have started to malfunction. Subsequent charging of such cell system without finding and fixing root
cause of problem may cause potential overheat or fire hazards. When such event occurs, the subsequent charging
should only be resumed after the system has been thoroughly checked by qualified technician who can identify and
fix the root cause attributed to the "improper charge termination".

8.11 FEBEAT I FH I S 06 B8 A 2 AT g 42 51 kS At A K i MR AE . %S 06 R e & 0 24 1Y
B P 4 B N RFEF L SR S EAT . B0, AT RES U™ BN 15 A 7= 152k

Cell fire or explosion may be caused by improper operation during abuse test. The test can only be carried out
in a professional laboratory by professionals equipped with appropriate protective equipment. Otherwise, it may lead
to serious personal injury and property loss.

8.12 WURHIB R H IR, K. B, BIREHRIBEMH . WAF. i IR 5, NAZE
e R AR e L TP RS B T I

If the cell emits a strange odour, becomes hot, discoloured, deformed, or if any abnormality occurs during use,

storage, or charging, the cell should be immediately removed from the unit or charger and stopped.

9 %577 B Disclaimer

9.1 B R | T i 5 R B AL AL AR TS b e AT, SR — U0k, BET B T R R A
BRI ST ARGEXS BETT & IR, 7 il 75 SR AL 75 ) i 5 R I £

If the product demand unit does not use the product according to the provisions of this specification, causing all
the related loss, the supplier will investigate the responsibility of the product demand unit. According to the damage
on the supplier, the product demander should provide compensation to the supplier.

9.2 BRPGHZIREVRRHEA BR 2 7 OR B X7 i AR B P BE S BB BRI AUR] » ST 71T 1 Bk 74 i %1 RE s
BABRA T ST, 7 25 BRI B RER R A PR SR ATB A ™ S BRIk

QINKUAL reserves the right to modify the specifications and performance parameters of the product. Before
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ordering QINKUAL products, the buyer needs to confirm the latest status of the products with QINKUAL in advance.

9.3 7 il i SR BRLRL T B H 0] Lt 0 7 SR O 5 BTG W BE VRS BR AN W74, 0% A — el A 2
B B SR AN R T SR BT aR 1, BRIG WU BE IR RHECA PR ) AR 2 7 F R 0l R BEAT 7 it R T
A=,

The customer is requested to write down its information and contact QINKUAL in advance, if and when the
customer needs applications or operating conditions other than those described in this document. QINKUAL could
design and build such products according to customized special request.

9.4 JHAERE XAHESH, L ORI 2R vtk .

English specifications are for reference only. Please refer to the technical specifications of the Chinese version.
10 %5 Operation Warning

10.1 /R B Warning Statement

% Warning
MR, 7RSS i b SUREGE 2 B4 HE !
7B FE TE A B T R ARl 7 % - R A Rt
EE It ) 4E 47 0 0 Y B BRIl B MV AR o e B IR AT
Ay BTSRRI RS PR A

P

Cells are potentially dangerous and must be operated and maintained with appropriate precautions!
Cells must be installed and used with the correct tools and protective equipment.
Cell maintenance must be carried out by specialized personnel with cell expertise and safety training.

Failure to observe the above warnings may result in various disasters.

10.2 fERZRAY Types of Hazards

P 2 B A P A B I R P A E DL R TR R

The customer is aware of the following potential hazards in the use and operation of the batteries:

10.2.1 #EAEFTERRVERS AT BE 2232 B sy sl s 19 5 o A8 A Akt T 52 B PS5 S0 U FL T IR
REAE, AHZ T S0V IR BT B -5 A AT FEOO A AR 1 45 35 2[RI R P s 1, LI 2 0 ZBPE 4 SR B LR~
(2 35 DL T S LR P 35

The operators may be injured by chemicals, electric shock, or electric arcs during operation. Although the human
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body reacts differently to direct current and alternating current, DC voltage. Although the human body reacts
differently to being exposed to DC and AC current, DC voltages higher than 50V are just as damaging to the human
body as AC current. Therefore, customers must adopt a conservative posture during operation to avoid injury from
electric current.

10.2.2 ALK H L A FUARVR R AL 2 UGS o

There is a chemical risk from the electrolyte in the cell.

10.2.3 FEHRAF RN £ AR 6, 57 S HL e 3l 2555 FE 1 LA AE (R XUz, Bl 1B A e A
B, GG RIS

When operating cells and selecting personal protective equipment, customers and their employees must consider
the above potential risk to prevent accidental short circuiting that could result in electrical arcing, explosion, or

thermal runaway.

11 FE 4% Mechanical Drawing
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Fig.3 cell drawings and dimensions/mm
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