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Prismatic lithium Ion‘Battery

2. L160F100B
Model; L160F100B
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China Aviation Lithium Battery Technology Co., Ltd.




CALB

A&

Specification

A5 Version Number: A/0

H 3 Contents

ARABTE X Terms & DEFINITION «.....covoeeveieiieeveeeeieeeet ettt saes I
Lo JEFHTEE SCOPE -vvveieeieieicee ettt bttt 3
2. AT PLOQUCE TYPC..uuoeieieieieiececeeteee et te ettt ettt ettt sa s e et e e s es e s s et et et st e s s ssesssarasesananans 3
3. BAREETI ST Cell DIMENSIONS ....ovoceeeieveieiceesceete st b 3
4. FEEHPERE Product PErfOIMANCE ........cvveivveivieciiecieicieicae et ssanie e s n e s nes et 4
5. IBHER I Precautions for TranSPOItAtioN ............ccceveveveeerevereceeseeeseesesesssasonesssessssesesionessetbinesendbienens 14
6. W AFIE R I Precautions fOr STOTAZE. .........ovevveeereveeereeeeeeseeeseseesissiatinesessesesssessssessshenesessesssssbinnseesesiain e 14
7. FRHJERE I Precautions for Charging...........oocevevvereeueeedieessitboe aiiereiatineessesesesessssesststeseseseseeseseseseenas 15
8. MUHLVEE I Precautions for DISCharging .................occeisiersiaiiereressistineseseses it rseeseseseseesesesesessesenanes 16
9. HEMBHEE/EVE R I Cautions of Battery OPeration. ... . ...ococruereveeeresiatereeeese e otineeseseeiseneseseesessessssesseseenas 16
10. B2UEHALEE Emergency TreatMENt. ... ..o .vvvevereevisereceesesetbineesseesessessessesassesionsessessssessssesss s sesassesassas 20

L1, FEBTTETIL OLHETS weuveeeeeeeeeeeeeeeeee et e ee et et et eeeeee e et e e ook e et et e et eee e et et eaees et et eeeeaee et ereeeeeeeeeaes 20




CALB

A&

Specification

A5 Version Number: A/0

ARIEE X Terms & Definition

ENE E X
Terms Definition
LA E fa e R A PR A A
CALB China Aviation Lithium Battery Technology Co., Ltd.
PO AFAG A e R TR AR L A P2 L1I60F100 (3.2V) 1 76 F R R 2R A it
Pro dlf:t "Product” in this specification refers to L160F100 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% P “R IR AR KA IR A F] L AL EAS N
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . o . .
described in this specification.
= =
= 25+2°C.
Room Temperature
SER]IERTDE S PR T A BT 2

Cell Temperature

The temperature of the cell positive terminal.

FEL L R 52 FRD IS T PO TR LAIOE 2 S P R B X i, RO 55 T i AUE &

o L5 RIEEL, B LR C FoR.
Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which

(C-Rate) equal to a multiple of the rated capacity of the battery'on the data value, usually expressed with
the letter “C”.
TIREMAE SRR SRR AR, B R EE T R, 8 DL R i A A A

TS bRiE, I B B He80% 1 Fa i B IR B, FRATEH F i o

Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it.reaches 80% of its rated capacity called cycle life.

TFig R T F s & R F R VA F AT AR I R I A7 B 2 T ) LT 22

Open circuit
voltage (OCV)

Open-circuit.voltage is the difference of electrical potential between two terminals of a device
when disconnected from any circuit.

A R SRR R R BR A AT R I, A R AL I A RIS, L AN ] ) AL
A R R SO T TR FEL, (R Dy LR I Tt A PRI, a0 20 IR A L EL R 2 Y L
P& BRI BEL 7T

TAFH Operating, voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | potential difference between the battery terminals when the current transmits through the
external circuit. Working voltage is always lower than the open circuit voltage, because when
the current transmits through the battery internal, the polarization resistance and ohmic

resistance must be overcome.
RIS, IR IEARRIRS F5E 4.2.1 B 4.4.1 Z AT 0OFRIE 7E R 2 AR AT A5 &, B
WA 2 (B AL IR ASHURS T35 4.2.1 R 4.4.1 2545 A FE OB AR TE, 200 B B 3 i & 1) i K A

Restore capacity

After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore
capacity respectively.

i FLERFFRE )
Charge retention
capability

HBAE— €T, €S, BT NA R SHUE R & i E 74
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.
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AEWER | BIWE—ZERET, g AR EA TR, HEREA R SRR LR A .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
Rl %%AE . S — N Ay ~ Y
PRPAPERTT | oot e o ST IO A NG5 2 A0
contracrt)p y Terms of the deal signed by CALB and clients about the specifications of the product.
PRAE T AFE R 4.2.1 KPR R 78 s
Standard Charging | Charge mode described in section 4.2.1.
PRAETS e et e
; AR TE 4.4.1 FPTEAH B
Standard . . . .
. . Discharge mode described in section 4.4.1.
Discharging
R HBR R EE L, Wi —ANEERSE, A AERR SR AR SOC A4 ReA Mk =
H AR \ . N S 2
R R R0 L ORAE FRLVB IR i 73 i 22 4
State of charge - ) o
(30C) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery,and ensure the battery life and safety.
T FELVH R A R P 2 o) B e 2L RSP T2 B o PR R AR A T B (SR BR)
B DR (B 0 O 55 FURRRE SR A Bl , ORI S B R (4 PRV 8 1) B T 0 P T
M ARG | B R I B T A2 P ) U LV AR S R R, T RS BL S AR A A i BT
Battery AT (3 A T 1 P A
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the'electrical and heat related data of cell (integration) or
(BMS) battery module (integrated); and supply the data to the battery control unit of the electronic
device. Battery control-unit is a battery management control system which controls the
electrical or thermal properties, and exchanges information with other control units on the
vehicle.
“V* (Volt) fR¥F, HIEFAL
“V” (¥olt).,Unit of voltage
“A” (Ampere) 455, RO
“A” (Ampere). ,Unit of current
“Ah” (Ampere-Hour) ¢ 55-/NEf, L7 FRAL
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLERF-/INEF, REREERAL
Y 4 “Wh” (Watt-Hour) ,Unit of energy
“Uﬂ\”%$‘4j % 29 11 =N s= A
e of mQ” (MilliOhm) ZZER4E, HLBH AL
s o “mQ” (MilliOhm) ,Unit of resistance
measurement

“C™ (degree Celsius) % [C/%, WAL
“°C” (degree Celsius) ,Unit of temperature

“mm” (millimeter) =K, KA
“mm” (millimeter) ,Unit of length

“s” (second) Fb, HJ[E]HLAL
“s” (second) ,Unit of time

“Hz” (Hertz) ##2%, SFRAL
“Hz” (Hertz) ,Unit of frequency
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1. & ERE Scope

AP RS IR T b TR R A L160F100 7T 78 F BERR R 28 f i ) P R PR RE R AR . BOREOR R ek $

T,

This specification covers the performance indexes, technical requirements and safety issue of the

rechargeable lithium iron phosphate cell manufactured by CALB.

2. F=fH2RE Product Type

2.1 PEERAATR: TR Hath

Product Name: Lithium iron phosphate cell

2.2 M5 Hit%: L160F100B
Specification: L160F100B

3. BREMN T Cell Dimensions

r_— T
" \l ¢l 0 (¢ V
Items Description Dimensions (mm)
v e 160+0.15
Width =0.
L
! +
Thickness 49.9x0.15
=i N 1
" i (TQWE) 116.5+0.4
Height
FlE CorberD)
-+

L160F100
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4. 7= kRE
Product Performance
4.1 FiRZ# Technical Parameters
5 s ZHt B X
NO. Items Parameter Remarks
,J,ﬁ =N 4\‘ >
1 WA 00AL AR
Nominal Capacity Standard Discharge
5 .a¢@g. L00AL ﬁ@@%
Minimal Capacity Standard Discharge
D =4 =
3 LAFR 2.5~3.65V. =
Work Voltage Room Temperature
(Ac. 1kHz) PrE . 30%SOC
4 P (Ac. TkHz 0.2~0/5mQ e °
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
bl 7o B o
70 FLIN [A] Standard Charge ' BHAY
5 o -
Charging Time L 75 H, 7 sh Reference Value
Fast Charge '
7o IR
; Charging -5260°C
N=]
6 gVE{T&; Temperature
eratin - -
Terﬁperauﬁe AL
Discharging -20~60°C
Temperature
7 CREE 2.0+0.1kg
Weight
A TR i
Shell Material Aluminium
4.2 FLHBEF Charging Model
5 S 7= i Fk /i
NO. Parameter Specifications Remarks
FEI|RT, PASOATHIRRFSE 7T 2 R sy Ha R 3.65V, SRJETE3.65V NEERFLE R
AR | A R TR <5+0.5A
4.2.1 Standard At room temperature, charged to 3.65V at a constant current of 50A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 5+0.5A.
PRI 7e R
i vE
429 Stande.lrd 2549°C B Y 30
Charging Cell Temperature
Temperature
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- To il R ARTE (T A 78 S, — LA H R Yt e R R e
Yk 7o HUIRLE o -
X7 R G, RISk TR
Absolute . . .
423 . -5~60°C No matter what the charging model is, once the temperature
Charging . .
of the cell is above the absolute charging temperature,
Temperature .
charging should be stopped.
it 75 o T8 R AR TE (A i 78 B U ELAR Bk b 7S IR, — B
. Absolute 3.8V BRI SR G<B U A G2 e A e P 1 L o
424 . o No matter what the charging model is, including pulse
Charging Maximum 3.8V . .
Voltage charging, once the voltage of the cell is.above the absolute
& charging voltage, charging should be stopped.

4.2.5 ANFAIEFE T 78 HEHL R PR ] Charging Current Limit at Different Temperature

VB RE S
"R B . SETS [ 0<T< |5 <T< | 15<T< | 45<T< | 55<T< .
Cell temperature T<-5C . . . . . . T>60C
range 0C | scC 15°C 45°C 55°C 60°C

VR OK 70 L LI
Maximum charging 0.05C 0.2C 0.5C 1C 0.5C 0.2C

current allowed N Not AT

Not

FoHAL allowed
Charging voltage 3.60V 3.60V 3.65V 3.65V 3.65V 3.60V
limit

allowed

4.3 i MK 7S L YR Maximum pulse charging current allowed

P A IR e, A B IR A bk e R R A e F AR o ANTRIIR BE SR 1 Fo VR Kk 7 e LR
AR N 8]0 25077 K T8 57 T 2P 70 ) P 70 AR DA PRI 52 55 2% 1 o 335 5 T 91 78 F AR A1 P RE 2 3 B T /K A
M R0 R I 1 1T e ok v T80 L D792 it B DA

During the process of product being used, pulse current created in regenerative braking can recharge the battery.
Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the
conditions listed in-the following table. Violating the described conditions may cause permanent damage to the battery

and thus is exempt from the responsibility of CALB for product quality.

A SOC AR SRR T, FSCVFER K78 B AL SRR SE I TR U T R s
In different" SOC and temperature conditions, the maximum values of charging current allowed and the pulse

duration are shown in the following table:
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FHL Yt L
SOC Cell Temperature
<-5C -5~0C 0~10C 10~23°C 23~50C 50~60°C
>90% AT AT g 1C/5s 1C/10s 1C/10s
Not allowed Not allowed Not allowed
>80% ATCH ATCH 1C/5s 1C/10s 1.5C/10s 1C/10s
Not allowed Not allowed
>70% g 1C/5s 1C/10s 1.5C/10s 2C/10s 1.5C/10s
Not allowed
<70% g 1C/10s 1.5C/10s 2C/10s 2C/10s 2C/10s
Not allowed

TIHIRES,

BRI B FEHA ARG 2O BUARHR 9T, A [ 82 58T B T kg 78 FL AL IR o PRI 1P, b R EALE

WA AL T A TARIRE,

HAEARIRI I, AT s B O ARSI B R .

After each brake charging, the battery needs to rest for certain time; which should be equal to or longer than the

4.4 R Discharging Model

the rest period, the battery is not allowed to pulse recharge again.

duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in

Fr5 ZH 77 R w1
NO. Parameter Specifications Remarks
BUNR A il N LAI00ATE IR RFEE U 22,5V
ot R N 100ALEL L PR
4.4.1 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model
100A.
B K FRF B2 TR0 R AL
442 Maximum Constant Discharging 100A
Current
ORI Rk ) L e
4.4.3 Maximum Pulse Discharging Current 200A éﬁﬁaﬂh@jﬁmn .
Maximum duration: 3min
(Long Pulse)
S ORI H R R ik ) R IR G T-50°C,  HAaRKIBO N [R] 9308
444 | Maximum Pulse Discharging Current 300A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
vy JE e
145 Wﬁﬁﬁz Egzm&-“* 2510 GERTENY ;S
Standard Discharging Temperature Cell Temperature
T AR FE T AR A S, — EUR B
b ik FEE o 48 0 T8 P U 9 L R 52 1 TS R,
446 20} TR IR 90~60C No matter what the discharging model is,
Absolute Discharging Temperature once the temperature of the cell is above the
absolute discharging temperature,
discharging should be stopped.
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4.5 Hi1%RE Electrical Properties
4.5.1 MK &1 Test Conditions

B A RESL, RGN AR 2545°C, MXHREAN: 25%~85%, KK IN: 86KPa~106KPa [t
BEAT .
Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25+5°C, relative

humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

4.5.2 MEANFKE B4 E R Requirements of Measuring Instruments and Facilities

KM I PR B CRLAE BP0 M A 06 2 2 ) a6 150 o AR ). BV 42 [ 2 SRt By e R ey
KA R E ST A, JEA RGN« IraiiRcR . B RLEA % 1S FERIAS E 1T, LRGN & 3 1
FRPRRE [ — M E R ER /DN T NS B AV RER =02 —

All of the measuring instruments and facilities (include the equipments which.monitor the test parameters) should be
verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All

the test instruments and equipments should have adequate precision and stability ‘and the precision should be an order

higher than the tested indicators or the tolerance should be less thanione third of the tested parameters.

4.5.3 M FEFEFR Performance Criterion

Fr5 i H BORER MR 715 Bob IR
NO. Items Technical Requirements Test Methods
HL IR TE B A . TR
S AL s T .
TG SR, AR RTERE ERINS

1 4t Appearance | No damage, leakage, oil

. : Visual Inspection
contamination. Legibly

marked.
A 100 AT L A5 4t
R P RE Discharging Capacity: Discharge capacity at 100A:
Dischargi X i T, PLI00AEAT I 2 TR E2.5V, THET
2 POWEEE 11004 BAZ100Ah | s (Al

performance under | . 7w (LLAhTH) o

foom temperature Discharged at | 1t’s the capacity (in Ah) when the battery is discharged to
100A=100Ah 2.5V at 100A at 25+2°C.
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e (R B E
Discharging
characteristics
under high and low
temperatures

GRS E
Discharging Capacity:
a) 55°C I >98% WA 2 &

Discharged at 55 C
>98% initial capacity

b) -20°CH>70%¥) 46
i

Discharged at -20 C
>70% initial capacity

NI G ERoS

High-temperature discharge capacity:

a) HBARAE AT L

Standard charge;

b) f£ 55+2°C M T E 5h;

Put aside for Shat 55£2°C;

o) 7E 5542°C A+ F LA 100A JRHZEZ LA E 2.5V,
TR AR (BLAhT) .

Discharging the cell to 2.5V with 100A at 55+2°C,
calculate the capacity(in Ah).

20 AR A R

Low-temperature discharge capacity:

a) HLIbARHE A EL

Standard charge;

b)FE-20£2°C oA T4 & 24h;

Put aside for 24h at -20£2C;

CHTE-20E2°CHAT R L 100A JEHLZE 26 1L R 2.0V,
THES A= (DL ARl .

Discharging the battery to 2.0V with 100A at -20+2°C,
calculate the capacity(inAh).
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CLEE
Charge retention
and capacity
recoverable
capability

i L ORFF R =96% WA
wht

Charge retention=96%
initial capacity
HEWEE=9T% Yith
wht

Capacity recovery=97%
initial capacity

1. ST AR ER 5 A B IR fE

Charge retention and capacity recoverable capability
under room temperature:

a) AR AS A

Standard charge;

b) fEE KA Tk 28 K

Stored for 28 days Under room temperature;

o) ZiR T, BL100A BB IEHE 2.5V, THEAT
TR¥FEZEE (BLARTD)

Under room temperature, discharge with 100A to cut-off
voltage 2.5V and calculate retention capacity (in Ah).

d) H AT AR E A

Then standard charged again;

e) Filn T, LA 100A BUBE L HIE 2.5V, THERE
AR (LLARTE)

Under room temperature, discharge with 100A to cut-off
voltage 2.5V and calculate recovery capacity (in Ah).

2. i AR DR 5 R R g

Charge retention and capacity recoverable capability
under high temperature:

a) HLMARAETE s

Standard charge;

b) TES542°C kM T lfE 7 K

Stored for 7 days at 55+2°C;

o) i NHEE Sh 5, BL100A L EZ LR E 2.5V,
AT B REF AR (LA

Under room temperature, Put aside for 5h, discharge
with 100A to cut-off voltage 2.5V and calculate retention
capacity (in Ah);

d) RIS AT AR AE T A

Then standard charged again;

e) il I, Bl 100A BB L& IERE 2.5V, THEIKE
A (LLARTD) .

Under room temperature, discharge with 100A to cut-off

voltage 2.5V and calculate recovery capacity (in Ah).
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a) AR 7S A s

Standard charge;

b) LA 100A HLILEH 30min.
Discharged 30 min at 100A current;
¢) 452 Ciff FE A7 28 K;

storage for 28 days at 45+2°C;

WA | g it = 0500 2010
TR B K= =959 ; X
Storage ;[ii(ﬁﬁi n Pl d)ZE iR THE Sh;
Perfozmanc Restorable capacity = Under‘ room teirlfier?lune, put aside for 5h;
95% initial capacity e) b AT bR 70 Ha s
Standard charge again;
DT, L 100A HFURE 241 E 2.5V,
Under room temperature, discharge it at 100A to cut-off
voltage 2.5V
M FE A (UL Ah i)
Calculate retention capacity (in Ah).
a) i F & il LO0AT L B & ki k2.5V, FE
1h;
Wnder, room temperature, discharge it at 100A to cut-off
voltage 2.5V;
o I EIE T #ib200A) mi e R kR
(EFY G R Z=9T% M 2 3.65V, HiHE1h;
Rate charge Capacity =97% initial Under room temperature, charge it at 200A, to end
Performance capacity voltage 3.65V, Put aside for 1h;
¢) Fin N, B HMBLLIOOAH i B & 11 K 2.5V
Under room temperature, discharge it at 100A to cut-off
yoltage 2.5V;
d)y THE A (L Ah i),
Calculate recovery capacity (in Ah).
a) AR AS A
. il 7 B =05% W7 | Standard charge;
LIS o attery capacity= | D) SR T HIIELI300A, MU B L L HR2.5V:
Rate Discharge 0/ tites . Under room temperature, charge with 300A, to cut-off
95% initial capacity
Performance voltage 2.5V;
o) THEBBAERE(LAN.
Calculate recovery capacity (in Ah).
a) & T, ASOATE R TR L %3.65V, AR TE3.65V
MBS L EL A B T PR<5+0.5A, i E 10min;
Under room temperature, charge to 3.65V at a constant
N o current of 50A, and then, change continuously with
A7 i 23500 £X constant voltage of 3.65V until the current was not more
Cycle Life >3500 cycles

than 5+0.5A. put aside for 10min

b) Fil T, LA SOA fEFKHEE 2.5V;

Discharge at 50A to 2.5V at room temperature;

o) HE a) ~b) , EFEFFNIERTEN 80%1E,

10

A/0
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JIt 5€ 1% B A 30 OCB0E 1% BB I 08 34 75 i .
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of cycles
completed was defined as the battery cycle life.

FEIR R, 0.5CIHEHM M E3.65V, 1HE 7o & 1B
0.05C; #E10708, 05CIHEFMHE 2.5V, HHEE

TR AL 7 A R LA
9 . charge and . 100% Under room temperature, charge to 3.65V.at a constant
discharge capacity current of 50A, and then, change continuously with
efficiency constant voltage of 3.65V until the current was not more
than 5+0.5A.,put aside for 10min ,discharge at S0A to
2.5V the ratio of discharge capacity to charge capacity.
FIR T, 0.5CHERAHA3.65V, 18K EHIE R
0.05C; BHE 1070481, 0.5CIEITBH E2.5V, A E
R &S
TR AR 58 R
10 . charge and 94.48% Under room temperature, charge to 3.65V at a constant
discharge energy current of 50A, and then, change continuously with
efficiency constant voltage 0f 3.65V until the current was not more
than 5+0.5A.,put aside for 10min ,discharge at S0A to
2.5V the ratio of discharge energy to charge energy.
4.5 4 MRE Safety Characteristics
Fr5 i H BORER MR 715 Bob IR
NO. Items Technical Requirements Test Methods & Steps
a) Mt () ARt
Standard charge;
o :El ABENE. AEKS AN | b) Ll 100A HZE 90min:
1 Over-disch N losion. No fire. . .
ver Tlessi arge © exﬁools ;;)lilage(.) e Discharge with100A current for 90min;
c) M%L 1h.
Observe for 1h.
a) M (4 briER
Standard charge;
b) LA 100A HRAH A 5.5V, HFtH 1h f51F1E7R
) i T Rk .
Overcharge Test | No explosion. No fire. '
Charge to 5.5V with100A current, or charge for 1h;
c) M%L 1h,
Observe for 1h.
a) Mt () ArdER
Standard charge;
. Shﬁ% , TR Ak b) KAL) IE . FURGIMBIERE 10min, AL
or;—ecsircult No explosion. No fire. | BEHHEMN /N SmQ;
Connect the cell(battery module) positive and negative
terminals with wire for 10min directly. The resistance

11
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of external line should be less than 5SmQ;

c) W% 1h,
Observe for 1h.

a) M () a7
Standard charge;
by it (4D IEAE TR 15 K& AL H 2k

RAEE ARk, A | PRI L
No explosion. No fire. | The cell(battery module) drops with two terminals
No leakage. down from a height of 1.5m onto the cement floor

RV
Drop Test

freely;

c) W% 1h,
Observe for 1h.

a) L (2D brifEFe A

Standard charge;

by Al (D FAERAF, L 5C/min R H %R
# 130£2°C, FFARFF 30min J5 15 m#k;

JIEL TR Ak Put the cell(battery. module) into the incubator, the
Heating test No explosion. No fire. | temperature is up from room temperature to 130+2°C
at the speed of 5°C/min, and stop heating after lasting
for 30min;
¢) ME The
Observe for 1h.

a). Fth (40D ArdE
Standard charge;
b) 4% T BT G
According to the following test conditions:
—— BT T T E R ARAR T [
Squeezing direction: Pressure perpendicular to the
battery plates;
o S ——%E*ﬁjﬁﬁ: 4:171“ 75mm A BAE, R
Crusliilng Test No expiosi\on. No fire. PRI BEERT Bt I B RT s
Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;
—HREE: (5E£1) mnvs;
Squeezing speed:  (5X1) mm/s;
—— B RIAE] oV BT EIA R 30%
o5t s /135 %) 200KN Ja ik HE s, fREF 10min;
Squeezing level: Until the battery voltage becomes

0OV or the deformation is to 30% or the press is to

12
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200KN, stop squeezing;
c) M%L 1h.
Observe for 1h.

a) HLBARAE AT L

Standard charge;

b) Hl ®5Smm~08mm I FR AN AT (I [ 4 £
O 45°~60°, BRI ol FALE Ao
15, LA 25£5mmy/s (RIS, TR B 155 FIB AR 1 7
AR S AR R A= W= S T AR I S K
A& R

7 Nail fetigration N K@‘VF-\ Ak ' Penetrate the battery from the wvertical #direction
Test o explosion. No fire. | ¢hroushout the inside plates with the @Smm ~ @8mm
heat resistant needle( the cone angle of the needlepoint
is 45°~60°,the surface of the needle should be bright
and.clean, with no rustiness, oxide coating and greasy
dirt) at the speed of (25+5) mm/s (the needle should
stay in the battery);
c) W% 1h.
Observe for 1h.
a) FE (A1) b 7o
Standard charge;
. ﬁﬁﬁf ?ﬁ{’gl ﬁfﬁN jﬁff b) Hils (41 5E AN 3.5% NaCl i CF 4450
immersing test No leakage. 2 by RV S A BUL AR E HLh .
The cell(battery module) is submerged into 3.5(wt)%
NacCl solution for 2h entirely.
a) Mt () a7
Standard charge;
bRl (4D TRONTR AR A, TR AR IR 2 R 1
VL REAR R R Tk ATV, PEIRIRELS X . .
9 TemPeraulre No explosion. No fire. Put the cell(battery module) into the incubator, the
cycling test temperature adjust according to table 1, repeating 5
times, and observing for lh;
¢) W% 1he
Observe for 1h.
a) Mt () a7
Standard charge;
o ﬁji‘ TR Ak b) MM (4D BOVERSEFN, TR A

pressure test

No explosion. No fire.

A 11.6 kPa, RENER, #HE 6 hs
Put the cell (battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laying for 6h at
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c) W% 1h,
Observe for 1h.

room temperature;

Ve 1. B DA TSR DL L B A E i A R

2. itz a2

Notes:1. The battery module contains five or more cells in series.
2. Refer to GB/T 31485-2015 power battery safety require and test methods for electricvehicles .

2% GB/T 31485-2015 (HLENRZEHBN /& Mt AR S A58 7778 8K bnifE o

R LRI — D IR A TR)

Tablel temperature and time of one temperature cy¢le test

; o N et T AR 2 °C /mi
. : . o ) Temperature change
temperature/ C time/min Adding time/min W e
rate '€/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

5. BHIERZEI Precautions for Transportation

I STE 30%~60% i HUIRES G2 1ieds ot

Mk, AEE
FRED .

o WHTRE. KB RS

Bha, Rk e NPT R R 2RSS ph e st s Bk H A

I @iﬂo ﬁIL

IEHIES IR MH/T 1020-2013 (HEEHAE

The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They

are also should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by

car, train,sboat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

- RS Precautions for Storage

RN G
KIE SRR RO RE

1 M) EREEIRE N-20°C~35°C A" THE
| o A CM e ol W O 372 1A i e A

HREN

B 5 R B A, I

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of

-20°C~25°C, and it should be kept away from caustic material, combustion source and heat source. Do not turn over

14
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battery during storage; mechanical shock and stress should be avoided.

KA HIS, RS H XS BB EEAT — IR 78 RS, FRVAE 30% 7 HUIRZS (FEETEH]: 3.275V~3.305V)
ISR,

If the batteries kept unused for a long time, it should be charged and discharged at the standard model every six
months. Store the battery in the state of 30% SOC (voltage scope: 3.275V~3.305V).

L A A7 R P BB R 4 R
The requirements of storage temperature and humidity are as follows:
FrUEAE A7
Standard Storage -20°C ~ 35°C
AR Temperature
Storage Temperature 28 06] i 47U P B QAR
Absolute Storage -20°C #45°C Short term (within 1
Temperature month)
AFIRSE

2 . <70%RH
Storage Humidity

7. FREHVFEREZEI Precautions for Charging
7.1 78 HL HI Charging Current

7 FEL L IRL AN T AR 5 R R D oV i R 78 P UL o 8 P v T HRE L PRLUAT 78 FEURE T A 5 R Tt ) S TR
PERE . HUMEREAN 22 s PERERTIFAEL,  JF 1T RE & S BUL AR

The charging current should not'be higher than the maximum value described in this specification. If the current is
higher than the recommenced one,.it could bring about a series of problems, such as charging and discharging

performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 7t H L Charging Voltage

78 L L AN T AR A% TR AR A0 70 e R e o FL T R s v T ) S P R R AELIN R RT R SR BB ) S
B ERE . HUBRIE BEAI R A PERE R IR AL, 7T e S BUR iR -

The charging voltage should not be higher than the maximum value described in this specification. If the voltage is
higher than the maximum value, it could bring about a series of problems, such as charging and discharging performance,

mechanical property and safety, or even leads to overheat and leakage.

7.3 FLHLIELE Charging Temperature

L DA AL 0 78 FLR B . 0°C~60 C TS Bl WIEAT R HL(FE L EEAR ZHK)
The battery should be charged under the absolute charging temperature of 0°C~60°C (As shown in the technical
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parameters table).
7.4 %51k A 70 HL Reversal charging

LW I A IE b, TP AR A FE . A R IE SO S, s R EORMR R R A R

Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the

polarity is reversed, the battery will be damaged and safety problem may occur.

8. JHEIERZE I  Precautions for Discharging
8.1 JHL ¥t Discharging Current

TBCHEL LA e AR 5 0 1A SR T HE PR, KLU 2 3 S T A R PR R D ] e B A
B2 B I BB T S PR ) B S AR e 1 10
The discharging current should not be higher than the maximum value described in this specification. Discharging

with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JHLIEE Discharging Temperature

HL DA A SN TEORR B . -20°C~65°C IR YE ] N AT UG WA AR B R
The battery should be discharged under the absolute discharging, temperature of -20°C~65°C (As shown in the

Technical Parameters table).

8.3 & 1kid iltH Over discharging

FE L TR A A R, i By B P R G 1 R JBOR I R AR, A E I TS, R R B O AR R IR
G e Y
During normal usage, the battery management system should be applied to avoid over discharging. Once over

discharging happens, the battery will be damaged or safety problem may occur.

i ELER A, AE IR A IR, BT A2 o3 BB I AL R R A . BTk
IR, IR E M 7R, R AL T 10%~30%¢ FHUIRES .
What should be paid attention to is that the battery can be in the state of over discharging because of

self-discharging during the long time storage. To avoid over discharging, the battery should be charged according to a

fixed schedule, keep the battery within the 10%~30% SOC.

9. HLERIEIERZEI Cautions of Battery Operation

0.1 fEFIHHHT, 15 4RI AR TR R At R AR R

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.
16
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9.2 FEfE IR, M HGE. KU, VIZ0EAT i, ZEIEBAVE . phaieiit.

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.

9.3 ARk EHE R AN AT T SR e M g R o e it

Do not directly solder the cell or pierce it with a nail or other sharp object.

9.4 ZEIEKE it {BIE, SRR . POHE. ERESATES YT B AR

Do not turn over battery. Keep it from strike, throw, tread or bending.

9.5 FEiEFERE I, LA R ESEl, Al E AR

Do not make battery short-circuited, in order to avoid from danger incurring or battéry damage.

9.6 JRFF HIMITE 4% b, ANEHR N K EKH.

Discarded battery should be well disposed. Do not throw it into the fire or water.

9.7 A et N Re sl FHER B Tl T R i AR A .
This battery only can be used with the specified charger for lithium-ion battery.

9.8 R BT R I

Precautions for the Design of Battery Box

®  HH AR AT 08 LA 9 FEE LA DR TIE PRy S FhL 7 G B2 HLACE o5

Battery box should “have=enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

® R Py 2 R R AN A AR R A 5

Places inside of the box which are used to fix batteries should not have sharp edges;

®  HIVIAH VT I A8 5 RS SRR R AR R R, T RV AR ORI ) e B RS B R PR

H A R AS AR PR B ORAIE 5T AT s

The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance;

® HIBAH BT N A o F R IR B K B AR I R, R AR A 25T I S SRR HERIE BT K BT R AR
H T 7K B2 i T 5 B F S B R AR (i ik, AERRAE) A HE AN RAE BT B ORAIE AT
Battery box design should be full considered about the battery waterproof and dustproof problem, battery box

must meet the relevant national standards for water and dust levels. Cell or battery damage due to water, dust
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problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

® )R FC AR LRI R (8 A e 2 R FVBAB A I O T I 4a 2, AN BRI 2 FE b R AL A 2R 2K
8 7 HIBAE A BTN, ZiAR A S Bn 1 P 0 AE SRk e it S B AN 2 B 4 Fe it . A AR R DL
BUORMHATHAZPT, W REERGE K k. M4 SM BT a2 e . PC R, PET JE. BIKRAEUK
10 PU AT IR Ak, BRI R AR LA A .
The blue insulating films, which wrapped over the metal shell batteries, can only provide insulation for the cell
transportation. The films can’t provide the stable insulation protections for battery modules. The additional
insulation protection measures should be added to the surface of cells according to the usage conditions, when
the cells are used as modules or systems. Otherwise fire may occur. We suggest to use plastic, PC,.PET, Rubber

and foaming PU,etc to be the insulation protection material. Please contact our company for more information.

9.9 HLVBII%EHEE Connection of the Cells

® (TR 4B ARST AT ANIERE Jv s Wi IR BB RIIECA LR, BN RES SBUEMA R, DIR R
Rub the terminals and bus bar with sandpaper before usageto make sure that there isn’t oxide layer on the metal

surface; otherwise poor contact may incur which may leads to improper function,

o UM AIERNERR T ORER IR . RIAE 1C ORI, SRS I TE A RAE S FE<3myV, 7T f&
B AN R 122 R BH K 3 B0 R A A

Suitable material is suggested to connect the terminals. When the battery was discharged at 1c, the voltage
between the terminals-and bus bar should be less than 3mV, making sure that exceptional heat did not occur

because of the overlarge contacting resistance.

o U AIERIE SR oRIER R .

Suitable material is suggested to connect the terminals.

® R IR TG RAAT IR .

Specified spanner is used to connect terminals.

o JEFM MR T RAAR: SNm: BREF AR BT A 10Nm.
The recommended tightening torque on the battery nuts is 8 Nm:; The maximum allowable tightening torque on

the battery nuts is 10 Nm.
9.10 HILE L RA RN H Applications of Battery Management System (BMS)

FUOMNEERMER ARG, . SRS R,
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Customers should configure a BMS which is used for strictly monitoring, management and protection.

o /N EAMMEHAGITEMI BT TSR, JE RGR AL HESE, REEIE. XSS BT VRS,
JERVAERIIN- SV EES
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® K PUATHE A S EE MU A B R G BT RIHESE DA Se o b RS 1 e
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

® % NLORAT 58 BE () F IS B (Y A, AR S SR SRR 25 . A B ST R e R S 2
B PAY e B DRt 1), P P AN R AH 7 Bt B B R AIE T AT
Customers should keep a complete battery operation monitoring data as the reference of responsibility division
for product quality. Without complete battery operation monitoring data within system usage period, CALB will

not assume responsibility for such quality assurance;

® G A B RS . I RIS T 2.0V I, RSP B RT RE S TE B K ACPERRIIR, LI A R
JRERIETTER R MR BRI T 2.5V I, R NESREFEFE KRR/, JRAEELHT 78 A AT AR

IFIA) o 2% )0 7 BRI A FE R R ISR Y F R e v, B L R NI TIOR3

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer
permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the
discharge cut-off voltage is lower than 2.5V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent

the battery into the over-discharge state.

o BB /E AR BAILMIRIRSAM T e (BRI R, e, RSB AE LR , B
FLAE H BURANAR EPRRILR . R PR G AR I A/ 78 R A 8 R AT P SR IEAEAR T
AR 5 BUE B L 26 AE T e, 5 I TP R F AN AR B R RIE AT

Charging at low temperature is forbidden in this specification (including standard charge, fast charge,
emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should
ensure the cell operating according to the temperature protocol (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.

9.11 Y IRIFES W, (TR LB 2 1 50 ) e it 2 R A AN A DR SR D

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.
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10. B2 A Emergency Treatment

o WURHIMA RN, ARREE AR, AN EEREE, NANE KRR, JFENEBRIGST, St E

AR ;
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt;

R A DL A R R tH i R AR, AR AR, SO BRI R R, A E R TR
BE, FrHIAR AN, K E b E e i AR T R

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the eell surface has got high temperature,

please remove it from the device or charger after it gets cool;

RV AE R I 25 A T AN R AR AE, (HTBESA BRI GO, 38 S 1Z15 L T R R Fi b B 26 2 U 5 e
iYL, B TEEACBK K SR TR KRS, UL K, (5 5 i A AT AR

Explosion will not occur under extreme conditions, but the battery may smoke, for this:situation the cell should
be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide

fire extinguisher, dry powder fire extinguisher. The ¢ell should be treated after smoke dispersing.

11. X'BEFEI Others

ARATARURE PR SESIFIL, GG W AR F . HAMRE PR TR, AT A TER.

If there are any items not mentioned in this specification, please contact our company. When the version of the

specification is updated, the Company will not issue a separate notice.
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