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1 Scope

This document describes the Product Specification of the Sodium-ion rechargeable battery cell supplied by JiangSu Highstar Battery
Manufacturing Co..LTD.

& E
A FRE Ui W IR T L 95 DYk A R w2 7 T 7 FUB S LR R i PR RE AR o

2 Model:

NaCP50160118-70H3

#5: NaCP50160118-70H3

3 Specification

iz
No. ltems (I H) Specifications (Ei4%)
31 Charge voltage 7t H HiJE 3.95V
3.2 Nominal voltage #5#x H & 3.0v
3.3 Nominal capacity FrfRA & 70Ah
3.4 Standard Charging Current 5 75 i, B 0.5C
35 Max. charge current 017 K 7t H FLIL 2C
3.6 Discharge cut-off voltage i B2 11 HL & 1.8V
3.7 Standard Discharging Current 455 FE FEL I 0.5C
3.8 Max. continuous discharge current 14 fi A FF4E R LR 4C
Under the conditions of 25°C+2°C, Discharging at 6C for 30s
3.9 Max. allowable pulse discharge current £t ¥ & K ik i e, B 37 at 100% SOC
1E25C2°CHAF R, 100%SOCIRA N, 6CHHI30F»
Charging :-10<C-55<C, 65%+20%RH
Operating temperature FEH: -10T-55<C, 65%420%RH
3.10 Relative humidity %
TARIREE « R discharging : -40<C-60<T, 65%+20%RH
H: -40CT-60T, 65%+20%RH
Recommended Storage temperature
3.11 X b 15<C-35<C
HEFF AR
3.12 Cell Weight H1:85 8 & 1.840.2kg
3.13 Impedance P4 BH <0.5mQ
JE ¥ thick : 50.1+1.0mm (200kgf, SOC Delivery)
T 5 Width : 16040.8mm
14 imensi RS o
3 Cell dimension H& R ) #7i Length : 118.521.0mm
rutaH Center distance:97.020.3mm
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4 Battery Cell Performance Criteria and Test Conditions
RS P RE A v B R U %A

4.1 Standard environmental test conditions

PR AERIAIE 5

Unless otherwise specified, all tests in this standard are carried out under the test conditions required by the test items: tests beyond this
condition will produce obvious deviation to the test results.

Temperature : 25Cx2 T

Relative Humidity : 65%420%

Under 200kgf+20kgf preload

Eﬁgﬁ%wéﬁﬂ, AR b T I R I H SR MR A PR N BEAT 8 AR AR IE AR D S b R SR A ) X
?u‘;jﬁz 25CTRT

RS 65%+20%

YIEIEE F7: 200kgf+20kgf

4.2 Electrical characteristics

AR
Test Method and Condition o
No. It (Iﬁ\ ) NN Criteria (FritE)
ems (T R A1) riteria. (Hi i
Qhargmg the cell with constant.current at 0.5C and th-en Charge Voltage = 3.95V
. with constant voltage at 3.95V till charge current declines
Standard Charge condition 7L L =3.95V
421 Pt e to =0.05C. Charge Rate =0.5C
» O5CIHI A S5V , FHEE3.95V A i ELF A iy ﬁé 05
J<0.05C. T
Chargmg the cell initially with constan_t current at 2C and Charge Voltage = 3.95V
. . then with constant voltage at 3.95V till charge current
Rapid Charge condition . Fo LR =3.95V
422 Hut 75 declines to <0.1C. Charge Rate =2C
= 2CHH i e 13,95V , AR ES.95V 7 Hi L% 76 Hh At ge mae =
FEHLfE A =2C
<0.1C.
(2)The capacity means the discharge capacity of the cell, Discharge Voltage =1.8V
423 Standard Discharge condition which is measured with discharge current of 0.5C with FH R =1.8V
- FRyE T HE 1.8V cut-off voltage after standard charge. Discharge Rate =0.5C
ZAREIRMERR RS, 0.5CTHHREL8V. T % =0.5C
Internal resistance measured at AC 1KHz within 1 hour
424 Initial Impedance after standard charge <0.5mQ
o I N B Wb bRE R R IER G, FELNE A E HAC =
1KHz T 2R BT -
Cell Voltage Cell state upon shipment
425 . . 2.5-3.0v
FL I L HHURAS
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Test Method and Condition
CIMR TR 4644

Criteria (Fr#E)

4.2.6

Initial Capacity
UL GESS

(2)Prior to charging, the cell shall be discharged at a
constant current of 0.5C down to the cutoff discharge
voltage 1.8V, rest for 10 minutes.
FRHLAT, H it DLOSCHIME K B R 1.8V, RE
1043%h.

(2)The capacity means the discharge capacity of the cell,
which is measured with discharge current of 0.2C with
1.8V cut-off voltage after standard charge.
ZARRERERHG, 02CHHELSVINAE
(3)If the discharge capacity fails to meet the standard
requirements, this test is allowed to be repeated 3 times
U TR A TR S BB R v BRI TN fo v R 3K

0.2C Capacity=70Ah
0.2CZ& & =70Ah

4.2.7

Rate capability
i

(1) Prior to charging,the cell shall be discharged at a
constant current of 0.5C down to cutoff discharge voltage
1.8V, rest for 10 minutes.

FRHLHT, AR BAOSCHITE IR L E A L F K 1.8V, K
B103 5.

(2)0.5C CC to 3.95V,and CV to 0.05C cut off, rest for 10
minutes.

0.5CTEJL 78 L 22 3.95V, F§3.95V1H [ 78 FiL &8 fLfL /T
0.05C, fi #1074l
(3) The capacity means the discharge capacity of the cell,
which is measured with discharge current of 2C with 1.8V
cut-off voltage.
PL2CTH a2 1.8V.

=92% Nominal capacity
= 92%b R B

4.2.8

Low Temperature Performance
ICIR M RE

(I)The cell shall be charged In accordance with the
standard charge.
(2) The cell shall be stored in the temperature of -20°C +2
°C for 4h.
(3)Discharge at the constant current of 1C down to the

end-of-discharge voltage 1.8V.

AR A TEHA, TN-20°C 22 CRIE A TP E R
4h, TEHLKMF FICHHIZEL8V,

discharge capacity>80%
Nominal capacity
TR >80 b PR 25 1

4.2.9

High Temperature Performance

et i 1 e

(1)The cell shall be charged in accordance with the
standard charge.
(2) The cell shall be stored in the temperature of 55 C+2C
for 4h.
(3)Discharge at the constant current of 1C down to the
end-of-discharge voltage 1.8V.

HbAER VAR RS, OB C 42 °C i A T E IR

4h, TEHLMF FICHHIZEL8V,

discharge capacity=96%
Nominal capacity
JB L2 B = 96% b R 7

4.2.10

Charge Retention and Recovery at Room

Temperature

AT R R S R IR R

After the cell is fully charged according to the standard method, it
is stored at 25 <C +2 =C for 30 days, and then discharged at 0.5C
at 25 °C +2 <C until the discharge termination voltage is 1.8V.

This discharge capacity is maintained by charge. After the cell is

recharged, the cell is discharged at a current of 0.5C at 25 ©C +2
C until the discharge termination voltage is 1.8V. This discharge

capacity is restored by the charge.

H AR UE VR HUG , 7E25°C2°C N ifFE30R)E, 7E25
C#2°C NLAOSCHIMUMHL, HEMHZIEHELEY, I
ARy ORRR. TSP F7E25°C42°C R LL0.5CHITRTK

B, BRI IERRL.8Y, B AR K.

Capacity Retention=90%
Nominal capacity

fuf FL LR FF = 9000 bR R 75 it

Capacity Recovery=95%
Nominal capacity

fif FL K 5 = 95 % br AR 25 it
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Test Method and Condition — v
No. ftems CHD R ITERI &) Criteria (HrifE)
Relative Humidity : 65%+20%

under 200kgf+20kgf preload

Charge:Charging the cell with constant current at 1C and
then with constant voltage at 3.9V till charge current
declines to <0.1C, rest for 30mins. Discharge:1C
discharge to 2.0V, one cycle is finished, then rest for

Standard Cycle Life 30mins. Then repeat above steps,when capacity is less than
FRHEIE R By 80% of initial capacity,the cell life is over. =1000cycles

BE: 25CTRT B/F: 65%+20%

WITEIE & F7:  200kgf+20kgf

FoH: ICHHMRMEEFBEE 3.9V, #Hub#Bi0.1C, 7
SEJG R E 3054

R 1CHH R 2.0V, FEM—MEIF, HHE305 8.
HE PRSP, LB ERNT 80%VIMHA R, Fbn
2k

4.2.10 Temperature : 25CXR2 T

Relative Humidity : 65%420%

under 200kgf+20kgf preload

Charge:Charging the cell with constant current at 2C and
then with constant voltage at 3.9V till charge current
declines to <0.1C, rest for 30mins. Discharge:2C
discharge to 2.0V, one cycle is finished, then rest for

Standard Cycle Life 60mins. Then repeat above steps,when capacity is less than
FREIE N F b 80% of initial capacity,the cell life is over. =500cycles

WEE: 25CTRT WE: 65%+20%

WG JE ' /1. 200kgf+20kgf

FoHL: 2C fERfEEFS L E 3.9V, #UbLH 0.1C, 7
SEJE R E 307k

L 2C LRI 2.0V, SER—MEIF, I E605Fh.
HE FRBE. MR ER/NT 80%VIH AR, Hir
1k

4.3 Safety Performance

ZA AR
Test Method and Condition I o
No. T NN ax
0 Items (I H ) Oy 12 ) Criteria (Fr#E)
. After standard charge, the cell shall be discharged at constant No L_eakage,
Overdischarge . L ] NoExplosion or Catch
431 i current of 1C, discharging time: 90mins ,Observe 1h. Fire
3. pul NI . SN
HBARHE HL S, BALCHIRBR90 7041, WIS/ .
" " RIS ARk AR
ik
After standard discharge, the cell shall be charged at 1C with
cutoff voltage 5V or charging time reached 90min, Observe 1h
Overcharge (one of the conditions is preferred to stop test). No Fire. No Explosion
432 7 Wb AR eSS, CAICHIR AR L, & it i ik FI5VEL Nﬁﬁj}t’ﬁ Kgik
FEHB A |00 %0, MERL/ME (H i — A& S 2 N
R4 58D .
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Test Method and Condition
IR 7734610

Criteria (FRHE)

4.3.3

Short Test
e

After standard charge, the external short circuit for 10 min, the
external circuit resistance < 5mQ, Observe 1h.

ML S, S/MBRI%1058, SRR FBIH R /N T-5m
QME LN

No Fire, No Explosion
TBIE. ek

434

Fall Test
PRV

After standard charge, cell’s positive and negative terminals fall
down from 1.5m height to the concrete ground,Observe 1h.
R 7S S, R IE OB T 1) N LB EE Ak kv E
AKYe b LN

No Fire, No Explosion
TBEIE. Rk

43.5

Heating Test
In ks

After standard charge, the cell shall be stored in a oven with the
heat rate of 5°C/min=22°C/min up to 130°C#2°C, maintain
30mins, Observe 1h.

FEI A S IR, HEARIZ RS C/ o Bh 22 ClorBh B2 th
FHRIEL30CRC, RRFHIEREI0/ 805 1 n#k, WM&
/J\[E]ﬂ‘0

No Leakage,
NoExplosion or Catch
Fire
TN DK AN
i

4.3.6

Crush Test
Bt 5

AILET Stalltara cridrge, aCCorairg to uie TOrnowling test
conditions:

1) crush direction: perpendicularly to the cell plates,

2) crush plate shape:half cylinder of radius 75mm ,the length of
the half cylinder is larger than the size of the cell,

3) crush speed: (521) mm/s,

4) crush degree: until the cell voltage is 0 V or deformation
reaches 30% or crush force reaches 200kN ,

5)Observe 1h.

MR e, 1% T 5 &AM #AT I

L HFEITm: $ET & HInRR 77 m,

2) HFEEMUE: FARTEmmAE R, R REHAR LK
T R B RS,

3) FEHE: (5#) mmis,

4) BRERRRE: W R IAFIOVEAR T f ik 3 30%E 5 K ik B
200kN & 5 145 1%,

5) MELL/N o

No Fire, No Explosion

N 7NN D

4.3.7

Low Pressure Test

U

The cells are to be stored for 6 hours at an absolute pressure of
11.6 kPa.
AR E T HETHE, E TR 11.6kPafRHF6/NT .

No Leakage, No Fire,
No Explosion
TitEE. Dk, B
48

4.3.8

Seawater Immersion Test

KRS

After standard charge, cell soaks in salt water(3.5wt% NaCl
aqueous solution),total immersion, the experiment lasts for 2h.
bR HE VA TS, R LA B KR (3.59%5 i NaCIK
WO B, EKRLR IR, SR RFSE2h .

No Fire, No Explosion

ANRIE. AKX
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Test Method and Condition

No. It (ILED AR Criteria (FrifE)
ems (I H IR H 12 riteria (FrifE
After standard charge, the cell is put into the oven, cycling
according to following chart, cycle 5 times,observe 1h.
ML AR T ik e L, FTIRON IR AR, IR IR AT
T, EA KSR, WEEL/NE
S
i WS s o [ te oy
. B D) D) No Leakage, No Fire,
Temperature Cyciling Test No Explosion
439 V=RER 5 S,
W pp e 25 0 0 0 Rtz . Rlek. Ao
-40 60 60 13/12 4
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

4.4 Appearance inspection Zh¥EA I

There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect commercial value of the cell.

ARVFB AT R0 S PERE RIS VI BR I, N, 345k, MR,
5 Cell drawing (all unit in mm, not in scale, included wrapped foil) & R~FE (BREMHEE /)
IE SR A R4 the positive terminal and negative terminal is aluminum

FLAL: mm

1167+1.0

118.541.0

160.0:0.8

97+01

“Eme O]

0. 1*1.0
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6.Special Warning 45485
Handling Precautions and Guideline for Sodium-lon Rechargeable Batteries

B 7S L R T AR R B R

Statement (1):

Customers are requested to contact HIGHSTAR in advance, if and when the customer needs other applications or operating conditions
than those described in this document. Additional experimentation may be required to verify performance and safety under such conditions.
-

TG IS TR SR DAAM B, BREE SO RIE DAMIAE A S N AR S, IR R ITIA, RO
AT 58 10 S0 IR DA ST RS PR A% 0 45 T IR e e B e 4tk

Statement (2):
HIGHSTAR will take no responsibility for any accident when the cell is used under other conditions than those described in this
Document.

FEH
X T HH ST R RE LA 2% A T A5 P P b T 26 18 1 A AT 2 A0 S i DY S AN 17 T
Statement (3):
HIGHSTAR will inform, in a written form, customers of improvement(s) regarding proper usage and handling of cells, if it is deemed
necessary.
A=

WAL, MGk DL T R U A% AT % IE B R A F Pl b i) SO E i e
Statement (4):
The cell must be used under the protection of power management system; When used in combination, the power management system

must have the equalization function to balance the voltage difference in the battery pack and ensure the normal performance of the battery
pack.

Y .

H A I AU R RGO T SN, IREEARGULARGAMIIEE, faxt il N bR ZE T
1, WOR E I A R ¥ IR PR RE
Statement (5):

During designation of host device or battery pack, it’s better for customers to get HIGHSTAR involve to review the cell installation and
safety protection scheme. This is very helpful to safety of cell application.
AL

FPEP BT AR, R I DU S [ 58 R B 2 A R Mt 2 R R B (et X il i 2 A IR
B,
6.1 Charge 7t Ha,
6.1.1 Charging current:

Charge current should be less than the maximum value specified in the Product Specification. Charging with current higher
than the recommended value may deteriorate the charge and discharge performance, mechanical performance and safety
performance of the cell, and may lead to heating or leakage, which will seriously affect the service life of the cell. If you have
special needs, please contact with the company.

B GEREEN/ TR
76, Fi FEL YA PSR e A v A5 b L 0 B K 7 L FRLAL o fof P e T A A LI 78 UK T A 51 RS FEES IR FE RO PR RS L AL
PRTEREA 22 M RE S AR 22, JFAlRE S SRR AR, £ E L I ] Sy . AR T E, B AR BEREE.

C-Rate Other charge Condition (C-Rate) 7 Hi. 2k 11 (1 =X)

N=l:=
i C -20C~-10C | -10°C~0C | 0C~10TC 10°C~20C 20°C~45°C 45°C~55C >55C
Temperature/ <C
0%~70%S0OC 0 0.1 0.2 0.5 2.0 0.5 0

Feth

charge rate©

70%~100%SOC 0 0 0.1 0.2 1.0 0.33 0
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6.1.2 Charge Voltage limit:

Batteries shall be charged shall be done by voltage less than that specified in the Product Specification (3.95V/cell). Charging beyond
3.95V, which is the absolute maximum voltage, must be strictly prohibited. The charger and protection circuit of battery pack shall be designed
to comply with this condition. It is very dangerous that charging with higher voltage than the maximum value and may cause damage to the cell
electrical, mechanical safety performance and could lead to heat generation or leakage. In serious cases, it will affect the service life of the cell
and even cause safety problems.

70 F L PR A

Fe L B AN A HUS PA MUE AE UE (3.95V/HLRS) o 3.95VONTE HE HEL R A A IR, 78 R AT AR R R
W RIS . USRS TAUE AN, e RE SRS I i AR 2 . AT R R EUR B, T E N 2 5 HIB AT
A o AR A )L,

6.1.3 Charge Temperature:
Batteries shall be charged at -10-55<C environment temperature specified in the Product Specification.Please charge cautiously below 0°C

FEHLIR
HL O A ZIAE-10 T ~55 T HYFRSEIR B FE A A4 REHEAT SR HL.  O'C LA it A .
6.1.4 Prohibition of Reverse Charge:

Reverse charging is prohibited. Cells shall be connected correctly. The polarity has to be confirmed before wiring. In case of the cell is
connected improperly, the cell cannot be charged. the reverse charging may cause damage to the cell which may lead to degradation of cell
performance and damage the cell safety, and could cause heat generation or leakage.

IR

IEFERE R AR, PAs R & BB ARE R, ROETGEN RS AT R . R 78 H 2 PR LSS (1 78 MO L e
Ve, JFeREURH. .

6.2 Discharge iU
6.2.1 Discharge current:

The cell shall be discharged at less than the maximum discharge current specified in the Product Specification. High discharging current
may reduce the discharge capacity significantly or cause over-heat. At the same time, it will seriously affect the service life of the cell.
JICHL LA -

JEUHEL R AN A A A P 2 R R AL, R R 2 S B B R S BOE A, R )™ HE S L 5 ] A i

C-Rate Other discharge Condition (C-Rate) Jift Bt 2/ (1)

VEL B 9
i °C -40°C~-20°C [ -20°C~0°C | 0°C~20C | 20°C~45°C | 45°C~55C | 55°C~60C >60C
Temperature/ <C
HUBEEA o0 1 00msoc 1.0 1.0 1.0 2.0 1.0 0.5 0
discharge rate©

6.2.2 Discharge Temperature:

Cells shall be discharged at -40 <CT~60<C environment temperature specified in the Product Specification. The optimum discharge
temperature range is 25°C~ 45°C; The discharge current shall be controlled when it exceeds the optimal temperature range, otherwise the
service life will be affected. If necessary, please contact the company.

P GEREE

HLES AT E -40 T~60<T (ISR 2 V0 B Y EAT IO, SRR i R BE Y B 25°C ~45°C s i Hh i (4 Tk PR 35 L s PR e 5 o 2 ol F ot
T, ARSEmE NG, AT, 5 AFBKRIEE.

6.2.3 Over-discharge:

It should be noted that cells would be at an over-discharged status due to self-discharge characteristics in case they were not used for a
long time. In order to prevent over-discharging, cells shall be charged periodically to maintain the voltage between 1.8V and 3.0V. Over-
discharging may cause the loss of cell performance, characteristics , or cell functions.

LTS

R A, ERSR I I IR, BT RE S R OB R T AL T IR TR RS . B IR TR R A R E S

FH, HHEAERFELSVEI OV Wl SEORG IR DRk .

6.3 Other requirements for charging and discharging:

If many cells are used in the same group, try to make the cells charge and discharge under the same current and temperature. If there are
differences, there will be differences in the performance of the same group of cells, which will affect the performance of the whole battery pack
if in serious case.

FEIBH AR EK
e VE 2 rLS LG A, R B FRESAE AR R Y FLAU AT FE S P58 N AT FE O A Y, i 22 S o nd RV 2L S O Pk e e A 22
F, RN SN R A BRI R A
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6. 4 Notice for Designing Battery Pack it 45 #1413 7% S 10
6.4.1 Pack Design 4% ¥ it

Battery pack should have sufficient strength to make sure the cell(s) inside is protected from mechanical shock.
LIt A 5 B A R 8 IR 3 5 DAORAIE G P 35 FR S S 2 WU A, A O LA T A 6

6.4.2 Cell Fixing HLits [ 223

6.4.2.1 No cell movement in the battery pack should be allowed.
SR NG S .

6.4.2.2 Prevention of short circuit in a battery pack or host device.

B L R E R B B AL A P 2 S B

6.4.2.3 Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection. The battery pack or host device
shall be structured with no any potential short circuit, which may cause generation of smoke or firing.

G125 M A R AL Z DLRIE LT 22 4. FAE A A A (AT B AR B R, DA 1 B EE K.
6.5 Storage 77

The cell shall be stored at the environmental condition of -20<C- 45<C and 65%+20% RH.Long term storage will cause irreversible
damage to cell performance.

The voltage for a long time storage shall be 1.8V-3.0V range.

If the cell has to be storied for a long time (Over 3 months), the environmental condition should be:

Temperature:15C-35<C

Humidity: 65%+20%RH

During the warranty period, the cell with cell voltage lower than 1.8V shall be recharged with 10A ~ 50A current every 3 months until
the voltage reaches 3.0V, otherwise it will cause great irreversible damage to the cell performance.

RO EAF P TEIR S -20C~ 45T , T/ 965 % 20 % RHIIRSE K 47 2 5% ol b M B P A AN T 45473
KItg it GEIE3ANH) U8 THE N15C-35C {BJF N65% 120 % RHIAEEF, HIE N1.8V~3.0V.

P51 N ARG 3N H 0 B FE AR T 1.8V I FE VB 10A~50A AT #h A L, RHLRIERIB.0V, ASRE b M R A R A
AR o
6.6. Application conditions/3 i %

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

2 N 2B R S DL B LTI SR K 2R A

6.6.1. Customer shall procure that each product shall be used under the strict monitor, control and protection by the BMS incorporated by
HIGHSTAR. When the cell is first used, it must be fully charged and discharged for activating it and giving fully capacity.

FNEE AR RS, U ERS R M. BRI AE AT /N B IR RIS LABOE, DUMRIE S 2
TR E I KR -
6.6.2 Customer shall keep relevant records of the BMS monitoring data throughout the entire service life of each product, including keeping
record of number of occurrence of rush charge, which could be used in the determination and judgment of any product warranty and liability
claim entitlement. No warranty or liability claim should be considered without BMS diagnosis records (at a regular basis, esp. during
maintenance) of the relevant product.

7 BARAE TE B B B A M I B, AR R SRR S % . AR B i R G ATYIRR P9 1 B B 1, e
VUK AN A 7= it Jo B PRI 5T AT

6.6.3 Prevent draining any product down to over discharge state. A product may be permanently damaged internally when the cell voltage is
lower than 1.8 V and which shall be strictly prohibited, failing what HHGHSTAR’s warranties under the contract shall cease to apply, thereby
releasing the HIGHSTAR from any liability in connection therewith. After discharge cut-off in accordance with paragraph 3.6, internal power
consumption of the system should be reduced to a minimum to prolong the idle time before recharge. Customer undertakes to educate the users
of the products or other parties who may come to handle the products to recharge the cells at minimum time intervals to prevent reaching the
over-discharge state.

G B RA A TBORES . B SR T L8V, HLH N AT RE ST B AR ROARIA IR DU ik F 7 o R ORALE STAE R 2K AR
PEABARYMLFZ.65%, LB AL R TR AE s AL LRI, RGN IR FERR IR B e/, JFAE FRT 78 L BT AE A PRHIR IR ]
o B B IAE I E AR R E A R Y ERT TR, Bl L N TROR S
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6.6.4 Batteries should avoid charging at low temperatures prohibited by this Technical Agreement (including standard charging, fast charging
and emergency charging), otherwise accidental capacity reduction may occur. Battery management system should be controlled with different
charging current according to different temperatures specified in this agreement.lt is forbidden to charge under the temperature stipulated in
this technical agreement. Otherwise, HIGHSTAR will not undertake the responsibility of quality assurance.

FELJIIEE S AE A BOR PR IERIR 261 T 7S s (BAR TS e, tR7E, RBFOLe ), SR RSN A B R RBLR . B
TR B 2R 4 AR HE A BRI AN BT B2 LAAS IR ) 0 70 L RELURTEA T # o AIEAEAR T AR BOR P SO R BE A6 A R 7 e, 75 00 Y
AR AR T B ORAIE 54T«

6.6.5 The design of the electric box must fully consider the heat dissipation problem of the cell. HIGHSTAR does not take the responsibility
due to the overheating of the cell or batteries caused by the thermal design problem of the electric box.

LR RC T FY N 78 3 25 8 RS PR RO IR, T F A SO e o i) R B P RS b PR, g DY AN 7R L B fRAIE BT A
6.6.6 The design of the electric box must fully consider the waterproof and dustproof problems of the cells. The electric box must meet the
waterproof and dustproof grade stipulated by the relevant national standards. The HIGHSTAR does not take the responsibility due to damage
to the cell or batteries (such as corrosion, rust, etc.) caused by water and dust.

FHAR AL T P B 78 23 2 R HOES B K B 2Rl R, FLAE D 006 S UL RN ECHT oA HERLE IR /K . P58k, BT Rk, Bz i

BN BB RM ER (R A5, I VYA R 5 & R IE 5T .
6.6.7. It is forbidden to mix different P/N batteries in the same battery system, otherwise, HIGHSTAR will not be responsible for quality
assurance.

B FPINELS HSE R — b R IR A, 7 N DU A A A& 5T # ORI 534 o
6.7 User’s Guideline for Safety Handling: F ' % & #:1E(5 5.
6.7.1 The following information, or equivalent statements, shall be made available to the user through one or more of the following means, as

appropriate: printed on the label for the cell, printed on the label for host device, printed in the owner’s manual, or posted in a help file or
Internet website:

NG B AR R A AU — A B S MOE AR T AR, W RRRR AR S RIBARRE . EAAREE. AT i
T B SRS B Y -

6.7.1.1 Do not disassemble or open, crush, bend or deform, puncture, or shred;
EPRMBEGTIT. FE. i, . REE. R,

6.7.1.2 Do not modify or remanufacture, attempt to insert foreign objects into the cell;
HME SR, AN B LR S R,

7.7.1.3 Do not immerse cells into water or other liquids, or expose to fire, explosion, or other hazard.

ZE IR IR N R AR B B R, TR IR RIE AN A S 5

6.7.1.4 Do not expose them to any high temperature environment exceeding operation temperature as set out in paragraphs 3.9&3.10,
otherwise it may cause fire. At all use time, cell temperature should not exceed 60 <C, shut down system by BMS when it occurs.
Mmh%%&ﬁ@%ﬁﬁiﬁﬁ&ﬁwu%w%ﬁﬁem%ﬂ%%ﬁﬁ%ﬁ%%ﬁ%ﬁ¢,Ewﬂ%%%ﬁk%oﬁﬁﬁﬁﬁ
P FE R G L T, HUSIREA GG 60T, R AR EIEIE60T, BILEI RS T CHI M, F1hEtiE T
6.7.1.5 Only use the cell for the system for which it was specified.
BB A R GEAIE I HRLITL 5
6.7.1.6 Only use the cell with a charging system that has been qualified with the system per standard. Use of an unqualified cell or charger may
present a risk of fire, explosion, leakage, or other hazard.

R e A B AR HEGIE B 78 VS BE AR GEA I, TR VAIE R FE i BTE HL 38 T REAF RIS . HRAE . BRI E fEf;

6.7.1.7 Do not short circuit a cell or allow metallic or conductive objects to contact the cell terminals, otherwise high current and temperature
may cause body injury or fire hazards. Metallic cell terminals exposed from plastic packaging and ample safety precautions should be
implemented to avoid short circuiting them during system integration or connections.

AR H IR AR R, AT R BT A it F e T SRR F R =R T BE R B B EE KK . TERIER
GASRIERN, NA LB, LOBER .
6.7.1.8 Replace the cell only with another cell that has been qualified with the system per standard. Use of an unqualified cell may present a

risk of fire, explosion, leakage, or other hazard.

S R REAE ATE AR AR R i, (R DER b ] REAF AR K R s B fE
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6.7.1.9 Don’t keep a cell at rest for a long time (over 6 months). Safety accident may happen when recharging a cell which has a rest for a long
time.

G RS IN B OB A (6 H BAED  AHICE S F (1 H b B8 70 N P BB R AR 4 i
6.7.1.10 Promptly dispose of used batteries in accordance with local regulations.

2 2 1R R TR A FR AR R B 5
6.7.1.11 Cell usage by children should be supervised.

LA AP H it R 52 3
6.7.1.12 Avoid dropping the phone or cell. If the phone or cell is dropped, especially on a hard surface, and the user suspects damage, take it to
a service center for inspection.

AEYIEEN SR, QR FNBAMERYE OCFRERRE LD, AP HRIBSIR, MR RS oA
6.7.1.13 Improper cell use may result in a fire, explosion, or other hazard.

A IERAE A b T Re R AR bE . RIEEU B AR

6.7.1.14Products should be securely fixed to solid platform, and power cables should be securely attached by fastener to avoid intermittent
contact which may cause arcing and sparks.

% RN H b 2 A [ e AE T AP b, P R A e R A S OE AL, DA S BRI SRS F IR K AR
6.7.1.15 Do not service cells and electrical connections within plastic package of cell. Improper electrical connection within a cell may cause
overheating in service.

PEAAS I SERL S 3 vt iR SRR EAT i AR . A IR IR OB R Ty TUn] B 2 i BB A A I R AR T R A
6.7.1.16. When the electrolyte leaks, skin and eye contact with the electrolyte should be avoided. In case of contact, a large amount of clean
water should be used 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.

2 RO ER I, R G B R HR B e AR . A A, LA KR FRIE /K e B 3 () DX e R AR ok W B AR
o] N B Bh £ FRts R A iy A B R b BT & P
6.7.1.17 Protect cells from mechanical shock, impact and pressure. Internal electrical circuit may short circuit to generate high temperature and
fire hazards.

RORAF iy, A2 HUMARSD . b S g te, 75 00 Bt py S nT Be i, 7 AR IR A K R
6.7.1.18 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 and 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 BMS
should lock itself up to prevent subsequent charging and notice should be given to the user to return the vehicle to dealer for servicing.
Subsequent charging should only be resumed after the system has been thoroughly checked by qualified technician who can identify and fix
root cause attributed to the “improper charge termination”.

CERIEZVEE B UL ST e e S A= 1< (2 Sy VS £ 8718 SO (N <A o1 i R G N L S O e S A 5 VT T2 S o ) W b D i ]
b, BRGSO ARG UIA TR RAED EILRIN, 1T AR RISt RS IR B St R . AR
AR B A 7 DR A0 Je A e 2 T 4k 2 0] 12 vl e L PT RE 2 1 R F vl R ElOR AR K R o R AE DL BRI, F T P R AN i B
SNPUETIRE, SEILJRERRFR L, IR RN A R R T 2 Rt Y S R [ B A R AL AT R EY . 2RI R Sl AIE R
REIIBORN Sy Tiie &, W EARA SR FDFM R AR R 8 5 7 TR E T8
6.7.1.19 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.

FEREAT M I R S 90 I An A 24 W] R £ 51 kS AT b K B AR A o K S 6 X P G 480 24 A B 4 28 48 ) Ml N E b Y
SEREHAT. B, RS SFBOTERN NGO E MYk .

6.7.2 The following indications, notifications, and dialog/messages, at the system level, or an equivalent statement, may be displayed along
with recommended actions as appropriate:

P ZE TN =N TN E¥ S8 B DU i) VR b U B bo S End WA Db SiF T
6.7.2.1 Abnormal cell temperature alert.

AN TEH 1 i i IR R
6.7.2.2 Abnormal host device and/or cell dc input voltage alert.

AN IEH 1) EN USRI 1) B RN R R
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6.7.2.3 Abnormal current draw alert.
ANIEF IR E R,
6.7.2.4 Cell communication fail/time-out alert.
L, b 30 L 2 G R
6.7.2.5 Incompatible cell alert.
A B EIR
6.7.2.6 Alert for other malfunctions that may lead to hazards.
Al e S EUER I B R ER .
6.8 Product end of life management™ j 7 fir 2% 11 & 31

6.8.1 This cell is designed to service with a finite life time. The customer shall develop and implement an active tracking system to monitor
and record impedance of each Product in its entire service life. HIGHSTAR and its customer shall come into agreement about internal
resistance and capacity measurement methods, HIGHSTAR and/or its customer shall stop using any of the products when its resistance exceeds
200% of its internal resistance or it capacity fading to 70% of typical capacity (70Ah) @25°C. Failure to comply with this requirement shall
render HIGHSTAR’s warranties under the Contract inapplicable, thereby releasing HHGHSTAR from any liability in connection therewith.

R A T UI R A IR o 25 7 B2 AT 5D R B 2R 40 B 0 1 s IS P ST PR P RV Y N BELRI R . P BEL DA S 2 R
BT VAT R AN VYIS LRI R AN X7 (R R o 2458 A o 10 H e 7 P EL B e 3 A H v e 9] P BEL PR 200% B A /N T4 T b
PRAERT0%(25C), Mifs (T st e 33 SO IUER, K S Bt DU I AR 7 it 4 65 DI 3L LA S A BR B U3 IR ARHE 7 i o PR IE DT AT

6.8.2 The cell life determination conditions can refer to paragraph 4.2.11 cycle life. The service conditions not specified in this specification
will affect the cycle life.
RIS A B TR AEA. 2. 1156 AF N B A i o ANTE LR 540 B8 I 26 A0 1 2 S S ma i A 5 i
6.9 Others: FL'& F i
6.9.1 Prohibition of Disassembly &4 ] H
6.9.1.1 Never disassemble cells. The disassembling may generate internal short circuit in the cell, which may cause firing or other problems.

TEAEATIGOL T AMSREN R . JREl it vl B S BN B LS, HEM5EA K I E .
6.9.1.2 Electrolyte is harmful. In case the electrolyte come into contact with the skin, or eyes, physicians shall flush the electrolyte immediately
with fresh water and medical advice is to be sought.
R & o A RO T 2 Bk ARG sl B AL e AL, BT R I 7K e e R AR VRO F A 2
6.9.2 Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very dangerous and is prohibited.
FEARFIEOL T, ARG RS B SN K, B2 SR SR, R AER R, Rgax 28k,
6.9.3 The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others
AR ORI R, gk K. oRk R eSS
6.9.4 The cell replacement shall be done only by either cells supplier or device supplier and never be done by the user
B 4G RS N PO N R R A SRR PR e, T AN BAT B
6.9.5 Prohibition of use of damaged cells
IR SRR S
6.9.6 The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such as deformation of the cell
package, smelling of an electrolyte, an electrolyte leakage and others, the cells shall never be used any more. The Cells with a smell of the
electrolyte or a leakage shall be placed away from fire to avoid firing.
SNV B e p O Ete Sl N S B i e AP NI 787 N S-@ /L ENT I E R 6 Y R (T (DA 0 7 P L T a7 N T e A E WY
AT o A R TS B ) 30 S5 TR T ) P YU 02 2 U A B K
7.Limited Warranty and Liabilities 7 FR{#&iEA 57T

7.1 Limited Warranty period 5 FRARIF R
The cells shall compile with this specification within 12 months from the manufacture date as stipulated on cell marking (“Warranty
Period”). In the Warranty Period, HIGHSTAR will replace cells which fail to confirm to this specification at no cost to Customer.
H SRR R MHE 2 HE12H R CLREIR?) , RS R & AR BIORUE . EILRIEHRA, ISR h
B VEHALTE AR A E I A
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7.2. Disclaimer %55 7 B

Under the following conditions, HIGHSTAR will not take any responsibility incurred in any losses resulting from the use of
cells:

FECLR AT, DU 25 7 BRI R a8 17 51 AR AR AT 453 SR AN R SR £ 4T«
7.2.1. If the product demand unit does not use the product according to the provisions of this specification, causing social impact and
affecting the reputation of HIGHSTAR, HIGHSTAR will investigate the responsibility of the product demand unit. According to the
degree of impact on HIGHSTAR, the product demander should provide compensation to HIGHSTAR.

AR SR H T 7 SR AL AN AU A T ORE AT AT, S RAL S VERE R, i DUk B R B, DDA
IBFU i it R AL DT o AR W DY K PRI SRR, 7 ot 7 SR B 5 7 Vi DU IS SR AR s 2%
7.2.2 The cells are misused, abused or are used in any manner deviated or in breach of conditions as set out in this specification and
beyond the allowable conditions of this specification.

R M E A B AR A L E A A A I Fo VR SR A A A
7.2.3 The cells are rendered to be nonconforming to this specification for reasons caused by parties other
than HIGHSTAR or by circumstances beyond the control of HIGHSTAR.

AR DU J5 PR 250D i DY TS AN R ) ) B 8] 3 S50 RS AN & AS B 5 R R E
Before ordering HIGHSTAR products, the buyer needs to confirm the latest status of the products in advance with HIGHSTAR.

T DY K OR B E A TROGE A 0 N SO A IE B S i AR A TS AU s SEOTAEAT Wi DUIE ™ b i, 5 S5 DY Ik
FRATHAT™ AR RHTIRES -
7.2.5 English specifications are for reference only. Please refer to the technical specifications of the Chinese version.
BECHURERE AN S, 18 DU SO AR AR SR gl

7.3 Limited Warranty range £ FRARIESE Bl
Customer is recommended to follow this specification to use. Or customer can use an alternative operation method mutually agreed by
customer and HIGHSTAR. Using an operation method neither according to the specification nor agreed by HIGHSTAR in written will
cause the resulting change in product quality are not applicable to the warranty scope promised by HIGHSTAR.

T3 71 58 A T R L7 R A5 b Pt A ) R BEAT # 4, BRI % 7 S DA BT il B A 2 AR i ok
FH RIS FH 77 - BRI AT H2 HE A RS T SR, ik Gifg DU ik B VL2 A R i A 2, P 3 380™ it B AR (AN E ) T D ik A4 )
AV DR ORAIETE LA

8. Risk Warning R &

8.1 Waring statement 275 7 HH

WARNING

CELL ARE POTENTIALLY DANGEROUS AND PROPER PRECAUTIONS MUST BE OBSERVED IN HANDLING AND
MAINTENANCE.

RUNNING TESTS ON THE CELLS IMPROPERLY MAY RESULT IN SEVERE

PERSONAL BODY INJURY OR PROPERTY DAMAGES.

WORK ON CELLS MUST BE PERFORMED ONLY WITH PROPER TOOLS AND

PROTECTIVE EQUIPMENT MUST BE USED.

CELL MAINTENANCE MUST BE CARRIED OUT BY PERSONNEL KNOWLEDGEABLE OF CELLS AND TRAINED IN THE
SAFETY PRECAUTIONS INVOLVED.

FAILURE TO OBSERVE THE ABOVE MAY CAUSE VARIOUS HAZARDS.

S

R AR TE B SRS, ESR(ERIZEY I A SURBUE 2 BB 97 16 i !
AEBHE RN RELR, TRIBZENASGERIU =K !
AZPE P IER ) TR AR ke 2 A it
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8.2. Types of Hazards /& % 2% .

Customer acknowledges the following potential hazards in connection with the usage and handling of the Products:

% VRN AE B AT AR VR AR i AR A DL NI R I fE
8.2.1 Working with cell can expose the handler to chemical, shock and/or arcing hazards. Although a person’s body might react to
contact with direct current voltage differently than from contact with alternate current voltage, Customer shall take a conservative
position and consider the risk of shock or electrocution to be the same for both alternate current and direct current exposures greater than
50 V.

BB ERIEN PR Z 2 M. a5 . RE NI EZ ERESZE RN RSAR, H2 5 T50VH
LU B 5 AU R AT A3 T A R RE PR B, DI 7 o 2 AR AT o SRR 7 1) 28 3 AR S FRLR I 40 35
8.2.2 Cells expose its handler to chemical hazards associated with the electrolyte used in the cell.

FFFESR B A R AR RV R 2 DR o

8.2.3 When selecting work practices and personal protective equipment, customer and its employees should consider potential exposure
to these hazards and therefore prevent accidental short-circuit that can result in electrical arcing, explosion, and/or “thermal runaway” of
the cells.

FEARAE AL FEA ANBT I3 &I, 207 S B 205 FE ) DA _ BV TR A XU, B LA AR AR, I DN, I B
Ktz

Customer Inquiry

7= B R R

Model: NaCP50160118-70H3

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

AB T DRI 2 P R R SR T 50T E . G R G BRI s, AR B A R AR BRR 2 SRR R, 1E IR
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Special Request Criteria
2R itk
1
2
3
4
5
6
7
8
9
10

Company Name: Signature: Date:




