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RiEE X Terms & Definition

YN 7E X
Terms Definition
SRR IR fa AR AR A PR A F]
CALB China Aviation Lithium Battery Technology Co., Ltd.
PO AR FUAE A A = i R FR R U AR P (1 LL73F230 (3.2V) AT 78 HUB R A L it
Product "Product” in this specification refers to L173F230 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% B PIRARI ARG B PTR S A E] L AR A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . N e .
described in this specification.
= 2542°C.,
Room Temperature
VI Y H 7 TE BRI A iR

Cell Temperature

The temperature of the cell positive terminal.

FEL L R A2 PR IS 1] P T8 LR 2 ) P 5 LKA, EAE R 55 T R e &

FEHEER BREE, 8 LR C oK.

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” .

TR R E SRR TN, IR A RSB N, 8 DUZ BRI AU A E A

RS DubRE, LY LR B 80%1 AR IREL, MNP F .

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.

T HLE TF 2 R 8 A1 F B VA FRLA T IR F It T SR AR 2 T () AT 2

Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

TAERE
Operating Voltage

A FE s SORR I HE L s BT FELS R PR AU A LR IS, P Tt Y AR ) ) R 22
TAEH R SRR T IR RSt g, RO FRR IRt I F s A ST, 0 20 ot AN A, FEL SELARN D 28 Ay BEL
JITit B T o

Operating voltage, also known as the discharge voltage or load voltage, is defined as the
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.

AR
Restore capacity

HMAETE R, IRIEAIARE 4.2, 1 A 4. 4. 1 2550 bR v 76 50 2% 1 BTl 45 1) 2
BB 7> A IEAKRE 558 4. 2. 1 F1 4. 4. 1 S5 A 78 AR T, 23 IR BN 3 il & 1) f
PN

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.

T ELORFF AE
Charge retention

RIBAE— BT, A —ENE G, TR TS AR S HUE B8 U 4.
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
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capability temperature and time condition.
HEWERES | BMEERE N, B ENREE TR, RS ESPUEREZ R E .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PRI g g P RET 0 AR T R 5 A
Product supply \ I RITIRC T AR
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S ARG 4.2.1 ZKFTR 78 AR
Standard Charging | Charge mode described in section 4.2.1.
PR KHHETE 4.4.1 ZKFTR R A
Standard Discharging| Discharge mode described in section 4.4.1.
R BRI R E A, WRBE - DEENSE, RAHERMSGE R S0C 4 8EH ik
tate of charge | "HUFUIBCR. (RERILIIAA frfiscs.
(SOC) 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.
P FEL T R P AR P s ) SR T R R . R T AR AR R AR LT AR (BB
ol R (B ) 15 R AR SR B, IR S a4 b 4 Ht 3 ) R T A0 e 13
e g | e M FOT R s B R S SRR, R0 DL A L H A 2
Battery HEAT 13 50 LI P T4 3
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) fRFF, HIE AL
“V” (Volt) , Unit of voltage
“A” (Ampere) %85, HLREAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “Z35-/NiF,  HAL fup BT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) FLAF-/INEF, BE& AL
o “Wh” (Watt-Hour) , Unit of energy
I AT “mQ” (Milliohm) =ERKHE, H B 8 r
Units of “mQ” (Milliohm) , Unit of resistance
measurement

“C” (degree Celsius) %K, 6 AL
“C” (degree Celsius) , Unit of temperature

“mm” (millimeter) 2K, KB A7
“mm” (millimeter) , Unit of length

“s” (second) Fb, HF[E]EAAL
“s” (second) , Unit of time

“Hz” (Hertz) ##%%, Sz AL
“Hz” (Hertz) , Unit of frequency
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1. EHEHE Scope

T o

rechargeable lithium iron phosphate cell manufactured by CALB.

2. P=EZAL Product Type

2.1 FENLAAFR: SRR

Product Name: Lithium iron phosphate cell

2.2 BUSHA%: L173F230
Specification: L173F230

3. BikE )R~ Cell Dimensions

207.2x0.3
204.63+0.4

al

123£0.3

173.93+0.15

A7 RS IR T bR F AR ) L173F230 W 7S R R R FL I ) P VR BE R AR . FORBOR K e

This specification covers the performance indexes, technical requirements and safety issue of the L173F230

53.7210.15
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el it RS (mm)
Items Description Dimensions (mm)
/. e
L K 173.9340.15
Length
i JiE
W Width 53.7240.15
- EIE o) 2072403
Height T
Ny FARE A £ M) 20463404
Height ' '
4. =i MEEE Product Performance
4.1 1 ARZ¥ Technical Parameters
75 IiH S H/VE
NO. Items Parameter Remarks
R0 4\‘ I
1 %.J\ﬂiﬁg'.; _ 230Ah ﬁ%ﬁ)‘iﬂl% .
Nominal Capacity Standard Discharging
2 BAER 230Ah PR
Minimal Capacity Standard Discharging
3 LA 2.5~3.65V
Work Voltage
Ac. 1kH Bt . 30%S0C
4 V\]BE_ (Ac 2) <0.3m0 e 0
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
PR 7L o
5 7t LIS [ Standard Charge A
Charging Time 33 7 /e, 1 Reference Value
Fast Charge
yH B
N=NzE=3 1
. gﬁfﬁ?E Temperature Refer to section 4.2
perating T
Temperature PRI BEE 447
Discharging -36~65C .
Refer to section 4.4
Temperature
7 eMER 4.17+0.16kg
Weight
3 FeARRL GG
Shell Material Aluminum

4.2 7HA Charging Model
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75 ZH FA% &
NO. Parameter Values Remarks

Hilh T, LA2B0ATE 4L 70 L 22 PR A Bl L [1.3.65V, SRS #E3.65V I E I f7 4k
PRAEFE AR | T R R IR <11.530.5A

421 Standard At room temperature, charged to 3.65V at a constant current of 230A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 11.530.5A.

4 78 FEL R 2
wh 8 B
429 Standgrd 25.49°C CERILN YA
Charging Cell Temperature
Temperature
- To Ve FELI AL AE R A 70 AR, — LR B0 v et i B o 4
44361 75 PR S .
Absolute XF 78 R FE VI L, B b e

423 Charging 0~55C No matter what the charging model is, once the
temperature of the cell is above the absolute charging

Temperature
pera temperature, charging should be stopped.
Jo i B AL ZE AT D 78 A AR A R RS, —HOK
Y 0] 75 L HLIE o s g -
AbcolLte .y PR L PR R A4 A L LS, B 17
4.24 ' i is. i i
Charging Maximum 3.8V No matter what the charging model_ is, including pulse
Voltage charging, once the voltage of the cell is above the absolute

charging voltage, charging should be stopped.

4.2.5 AS[E)ELE N 76 B HE B ) Charging Current Limit at Different Temperature

P, Y R 5
Cell temperature range
FOVFf K 78 L LA
Maximum charging 0C 0.1C 0.5C 1.0C 0.3C

current allowed

<0C 0-5C 5-10C 10-45C >45C

4.3 RVFK Bk 7 B HLR . Maximum pulse charging current allowed

PR A PR b, P A Bl R A bk el RN R AT AR R AR o ANIRDIRLBE 2 1T B8 Fe VR AR R bk 7S R U
IR SIS [H] L0 25 P M B 7 T R I A1 (0 FTA 78 RS DA LI 8 5 2% i o 335 5 T 1) 78 WL S A1 T B 2 3 B L Tt Kk K
P PRI R I 1 110 e o v JL 8 L ) o O 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.

ANTF] SOC MBI EEARAT T, FCVFR A ki 78 v FL AT RS2 18] 4 R R s -

In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

3
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duration are shown in the following table:

SEME 5o
SOC Cell Temperature
<-5C -5~0C 0~10°C 10~23C 23~55C

>90% AT AT AT 1C/5s 1C/10s
Not allowed Not allowed Not allowed

>80% AT AT 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed

>70% g 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed

<70% g 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

4.4 JEAE Discharging Model

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

REREI B RS, LR A BOORRIRIS S, i [ 465 T R T ik b 78 FRRR IR (8] o ARHRISHI Y, i n] BLAk
THHRAS, WA BLAL T A TARRES, (EAERIRIN I, AV B RO A fIEh e IR
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

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 7 i AR U
NO. Parameter Specifications Remarks
e - Fin F, PA230ATEFFELM B 2 4 i /h2.5V
FEAE A T, B f }lbj:‘.J‘ 2 P 2 LR L A )
441 . . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 230A.
=N UL G G N D) L b St
443 Maximum Pulse Discharging Current 400A ?ﬁﬁﬁﬁﬁ‘]jﬁmm )
Maximum duration: 3min
(Long Pulse)
o . Sl IR 50°C, H&AT I [A] A
AR it Rk IRRET RASTU A Ly
4.4.4 | Maximum Pulse Discharging Current 690A i .
When battery temperature is below 50°C,
(Short Pulse) ) .
the maximum discharge can last 10s
T =] A yE R
445 ﬁ@ﬂ%@ﬁ 2549 FL VU IR
Standard Discharging Temperature Cell Temperature
o HIBALE AT A AR S, — BRI
R, U i 7 e 4 o T8 e i R B 4
S £ o .
446 @ﬂﬂ%mﬁ 36-65C 1R _ _ _
Absolute Discharging Temperature No matter what the discharging model is,
once the temperature of the cell is above
the absolute discharging temperature,
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‘ ‘ ‘ ‘ discharging should be stopped.

4.5 H1ERE Electrical Properties
4.5.1 Mk 5+ Test Conditions

B A, IR N : 25+5C, AMHXHERE)Y: 25%~85%, KL /1Jy: 86KPa~106KPa FI3F15
AT

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.

452 MEANFE S E % E SR Requirements of Measuring Instruments and Facilities

KR I A AR B CELER IR AN AL 00 2 B IR I s AR ) B4 [ 50 STt da e AR Bl
KisELR e Bt E68, EAROHN . Fralliick. B N A LU R FEAIRRE BE,  HORS B2 B i T4
TEARAE L — MR ER /DN TN SRV IR EN =70 22—

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 than one third of the tested parameters.

4.5.3 P fE45FR Performance Criterion

Fr5 s BORER M T792: B oD B8
NO. Items Technical Requirements Test Methods
221N VA58 1 7 SN~ N 1 D
SR RRIRVE RS o
S BRI, FRIRIE - H =
1 No damage, leakage, oil ) )
Appearance Lo . Visual Inspection
contamination. Legibly
marked.
FIAC R | BRAE: 230A LA E
Discharging | Discharging Capacity: Ei R, L 230A #HATHCE R FIREE 2.5V, THE
2 . N =1 N ~
%er:ggfg;e 230A JHHLI>230Ah BERARE (LA, _ _
Discharged at 230A>230Ah It’s the_capacny (in Ah) when batteries are discharged to
temperature 2.5V with 230A at 25+2°C.
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JETR (i QR
fie
Discharging
characteristics
under high and
low
temperatures

TR A

Discharging Capacity:

a) 55°C iy>230Ah
Discharged at 55°C >230Ah

b) -20°C>178Ah
Discharged at -20°C >178Ah

e L

High-temperature discharge capacity:

a) FLMbRIE A A

Standard charge;

b) fE 5542°C %1 T4 & 5h;

Be set aside for 5h at 55+2C;

COTE 5542°C 41+ DL 230A i i A 48 1R LK 2.5V,
THRBCRAE (BLAh ).

Discharging the battery to 2.5V with 230A at 55+£2°C,
calculate the capacity.

IR F 25 B 4% an N AP IR T -
Low-temperature discharge capacity test:

a) FMFRAEF

Standard charge

b) 7E-2042°C % T & 24h;

Be set aside for 24h at -20+2°C;

C) fE-20£2°C %M N LA 230A R IEHE
2.0V, TEBHBARE (LLAhIH).

Discharging the battery to 2.0V with 230A at -20+2C,
calculate the capacity

Charge retention
and capacity
recoverable

i FLORFF 2 =97%
Charge retention=97%

HEIE AR =98%

a) HIBARAE TS L

Standard charge;

b) fE 20£5°C %A T fififF 28 K;

Stored for 28 days at 20+5°C;

¢ EiRm T, DL 230A A EL& I, AR
FrsE (BLAh ),

Under room temperature, discharge it at 230A to
cut-off voltage and calculate retention capacity (in Ah).

d) H AT AR AE 7R

capability Capacity recovery=98% _
under room Then standard charged again;
temperature e) =i, DL 230A MHEZIEHE, HHEKERE
&= (LLAh ).
Under room temperature, discharge it at 230A to
cut-off voltage and calculate recovery capacity (in Ah).
a) HTBARAETS L
Standard charge;
b) =i T, Ll 230A fHFBE E4 I EHE;
P FAn >4000 /X Discharged at 230A to the cut-off voltage at room
Cycle Life >4000 cycles temperature;

o) HH a) ~b) , EREEFHAHUEAEER 80%IE,
It 56 BH 8 P4 OCEUE SO % FRL I B 90 FA i
Repeating steps of a) ~ b), until the discharge capacity
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reached the 80% of rated capacity, the number of
cycles completed was defined as the battery cycle life.
4.6 ‘Z4=VEfE Safety Characteristics
Fr 5 A BORER 592 P B
NO. Items Technical Requirements Test Methods & Steps
a) HJBARAETS L
Standard charge;
. R Tf*fx ITIEOJ; Nﬁ@i?ﬁ\ b) LA 230A Hii 75 HL % 5.475V;
Overcharge Test Npo E eaka ge. " | Charged to 5.475V with 230A current;
C) W% 1h,
Observe for 1h.
a) HJBARAETS L
Standard charge;
> | o ﬁdﬁif T{F*’F\ ?@%rf@ﬁ\ b) L 230A HLJTiHL 90min;
Ver-T:fSi arge ° eﬁpooié(;rllég e(? Ire. Discharge for 90min with 230A current;
C) Wi 1h.
Observe for 1h.
a) HIBARAE L
Standard charge;
b) HFHIE . PRSI ERRLES 10min, AMBZREK H
i B FEE. Afgk. g | FBZNT 5mQ;
3 Short-circuit No explosion. No fire. | Connect the battery positive and negative terminals
Test No Leakage. with wire for 10min directly. The resistance of external
line should be less than 5mQ;
C) W% 1h,
Observe for 1h.
a) HIBARAE A L
Standard charge;
b) H &5 mm~ &8 mm i mrR AN e (B2 i (B 4
FFEN 45° ~60° , FHIIRTHOGHE . LM, Ffb
2 M), BL(25+5) mm/s B, M TH
el ZI: S (NI 0 QN N L S B 4T O [0 i i VA A E sl N PR )
4 Nail penetration | No explosion. No fire. Haty, AR ST Bt
Test No Leakage. ' _ o
Penetrate the battery from the vertical direction
throughout the inside plates with the 5mm ~ @8mm
needle (Angle of the needle tip is 45 =~ 60 < The
surface of the needle is clean and free of rust, oxide
layer and oil stain) at (25 ®£5) mm/s speed (needle
stays in the battery).
C) W% 1h,
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Observe for 10h.
a) HTBARAETS L
Standard charge;
b) % T HIA A AT IR -
According to the following test conditions:
—— BT T EHTE W R AR T 1 e
Crushing direction: Pressure perpendicular to the
battery plates;
——HHEARIE AR 75 mm R, 2
FEARHRCRE (LD R4t s F it i R
Form of extrusion plate: A semi cylinder with
. AENE. AR AW | radius of 75 mm, and length (L) of the semi cylinder is
5 Crushing Test No explosion. No fire. larger than size of battery;
No Leakage.
——HETT A T E E AR 1A
Crushing direction: Press vertically in the direction
of extrusion plate;
—— B RIS R 0V BT EIE 2] 30%
BT IE /735 %) 200 kN Ji5 15 1IEFFIE
Squeeze level: Stop extrusion when voltage reaches
0 V or deformation reaches 30% or extrusion pressure
reaches 200 kN
C) W% 1h,
Observe for 1h.
a) HIBARAE A L
Standard charge;
b) PR HIBIE S 1A T A 1.5 m = BEAL B H SR
e ATRAE AR AT | 1) kgt
° Drop Test No explosion. No fire. Two terminals of cell face down from a height of 1.5
No Leakage. gntorl.om
onto the cement floor;
C) W% 1h,
Observe for 1h.
a) HTBARAE TS L
Standard charge;
b) KB BN IR A, IREARTEIE 5 C/min
FIRIE . Ak, R, | FERHEETAE 180 C22°C, JHRFFILIRE 30
7 jm#h No explosion. No fire. min J5 15 1 N,
Heating Test No Leakage. R e
Battery was placed into the temperature box, and the
temperature box will rise from room temperature to
130 °C £ 2 °C at the rate of 5 °C / min, and stop heating
after maintaining the temperature for 30 min;
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C) W% 1h,
Observe for 1h.
a) HITBARAE TS L
Standard charge;
b) ¥ HRHIZE N 3.5% NaCl #3 (fiEsr5, i
IR T KD T 2 hs
K B RIRIE. Ak, Rgw. | Battery was immersed in 3.5% NaCl solution (mass
8 Seawater No explosion. No fire. fraction, simulating seawater composition at room
immersion No Leakage. temperature) for 2 h; ‘
C) KA 58 45 Pied Fp A Rt ;
Water depth should completely exceed height of the
battery;
d> W% 1h,
Observe for 1h.
a) HIBARAETS L
Standard charge;
o ) RO B e, R R IR IR R 4 A
TR EEDEIA ARNES ANRK AR 5 AT, AEERAH S VK
9 Temperature No explosion. No fire. Battery was put into the temperature box, and
cycle No Leakage. temperature of the temperature box was adjusted
according to table 4 and figure 5, with 5 cycles
C) W% 1h,
Observe for 1h.
a) HIBARAE L
Standard charge;
R | by MRHEIMOMESURA R, R U
Low ABENE AR AR | 11.6 kP, HE IR, #E 6h;
10 atmospheric No explosion. No fire. | Battery was put into a low-pressure chamber, air
pressure No Leakage. pressure was adjusted to 11.6 kPa, room temperature,
standing for 6 hours;
C) W% 1h,
Observe for 1h.
I B ok PR BN, RN m . &
JRERALZE ), IR E T ER WK 6, InFhke BN
HE R E AL, AR & i RO RS RS KT
IO GBI AR RT ) U A R e A B AR
e e P FAREIE . FARk. AP, | DR E 00, B2 75 hn 4 e B A0 ] (G 1
11 Thermal No explosion. No fire. 7)o
runaway No Leakage. Heating device shall be flat or rod-shaped, and the
surface shall be covered with ceramic, metal or
insulating layer. The power requirements of the heating
device are shown in Table 6. The heating device shall
be in direct contact with the battery. The size of the
heating device shall not be larger than the heated
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surface of the test object. The temperature sensor of the

monitoring point shall be arranged on the side far away

from the heat conduction, that is, the opposite side of

the heating device (as shown in Figure 7).

Q) FRHh 7 HE] SOC=100%/5, A 1C Hfigk
7L 12 ming

Battery was charged to 100%SOC, and charged for 12

min with 1C current continually.

b) SLZIEENIMIEEE , I LR DA R
AT HRR BN

Start the heating device immediately and heat the test

object continuously with its maximum power;

C) R A BRI B E SCH I R Ak F)
300 CHf, fEilfi, SCPlm#he & ;

When out of control heat occurs or the temperature of

the defined monitoring point reaches 300 ‘C, stop

triggering and turn off the heating device

d) 275 R A IR I SR A IR R R )

Whether there is thermal runaway shall be determined

according t0 5.19.1.11:

D MRAX G R b, N B R 46 Bk
1] 25%;
The voltage drop of the battery is more than 25% of the
initial voltage
20 M AR I B RV ) 32 R ) e vy AR
JZ:
The temperature of the monitoring point reaches the
maximum working temperature specified by the battery
manufacturer
3) MRS AR T R dT/de>1°C/s, HFsk 3s LA L.
The temperature rise rate at the monitoring point DT /
dt>1 °C /s for more than 3S
M (D)ME) i (QMEB)KAERT, e KA RS . N
RARRARKE, A5, n#ad e on#gs
W1h W, AKX ABIENREET . ERESIEN
FEANFR A it 0 52 T ek R IR SR AT 4
When (1) and (3) or (2) and (3) occur, thermal runaway
is determined. If no thermal runaway occurs, the test
passes. During the heating process and within 1 h after
the heating, if there is no fire or explosion, the test will
pass. The above conclusion should be judged by naked
eyes without disassembling the test sample.

4.7 fifFMERE Storage Performance

Fr5 ZH 77 i R A
NO. Parameter Specifications Condition
ARE AR GED Pr#EFE L I30%S0C, 25°C il f# 730K
1 Restorable capacity =225.4Ah Standard charged to 30% SOC, and storage for 30 days at
(Short term) 25C

10




. 2 7{;(] N B _
@ aisge | CALB | [ FIEEE Javsunu
Specification |

AR EAE (KD FrvHE 78 HEL 3130%S0C, 25°C i & i /7180K
2 Restorable capacity =218.5Ah Standard charged to 30% SOC, and storage for 180 days at
(Long term) 25C

5. BHIERZFWM Precautions for Transportation

R RAE =309% 7 FEUIRZS T R s AT 8, 7Eis i A b BBy LRI ZAR S | oy ele s o 9 1k I W R b
AEEE. G TRE KE RSEE T RER . izt S i MHIT 1020-2013 (8 A ibfii iz ).
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, boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

6. JEFEHE R B Precautions for Storage

RIBIEAE GBI 1N H) EFRETIR B N-20°C~25°CIRITH T . TREE X = A, 85 S5 v e, T
KIFE SRR AEAFBOS RS, ZEIEKG it (B &, JF i AU P A S

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

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

KIFA I, 875 A A Bt AT — AR HE FEJBCRL AR, AL AE 10%~30% fif HLIR A CFL VB [ -
3.215V~3.305V) A%,

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 10%~30% SOC (voltage scope: 3.215V~3.305V).

P YA 7 B LA R I T
The requirements of storage temperature and humidity are as follows:
PRAEfE A7 R B2
Standard Storage -20C ~25<C
W AR Temperature
Storage Temperature 2t 0} i AT P B QMR
Absolute Storage -20C ~45<C Short term (within 1
Temperature month)
A7

2 - <70%RH
Storage Humidity

7. FRHEIERZFI Precautions for Charging

7.1 78 HLHYR Charging Current
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78 FLFELL AN T AR o B8 B0 78 Ve K 70 FL FRLUAL o 88 FH v TR A PRI 70 P T e 5 P ) 7 T
PERE HUBRIEREA 22 e PERER I8,  JF 7T g & S BUR R -

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 HLJE Charging Voltage

78 FHL PR AN R I AR IS 5 o A 20 78 H FE e o PR H R s T A0 T R R R AR, R R R SR FRIB I 7
JECRAPERE . AU BEA 22 PERE R )&, JF 7 A S BUR AR -

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 FEHIRE Charging Temperature

FAL O 2B 2 0 TR LIRS = 0°C~55°CITE [l P HEAT 78 L (1 R S 5K
The battery should be charged under the absolute charging temperature of 0°C~55°C (As shown in the technical
parameters table).

7.4 %511 )2 71 78 HL Reversal charging

IEBRER R IR, AR A . A RIIE AR R, K SBCRIBARE I A 2 e
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. THEERIM Precautions for Discharging
8.1 JiHLHLYAL Discharging Current
TR FEL FEL VAR AN I AN AR P e R L R, K VR L 2 R B RV A R PO R O T R R B A,
22 I EL B O b R ) o S AR 15 1O
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

HA DA ZAE AN TSR BE : -30°C~55°C I Bl A AT UL (FE B AR 203K
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

12
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8.3 ZE LIt H Over discharging

G CY

9.8 HhA i1y E = I

Precautions for the Design of Battery Box

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

9. HVbIRIEIEEZEI Cautions of Battery Operation

9.1 fSTFH HIB AT, VA2 B AR A5 AR B AL R T AR IR

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.

9.3 ARk E IR R E AN AT B e R R o i

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

9.4 ZRp (R E, IRl R . JOIR. EREEAIES I AL sE

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

9.5 ZEILFERE I, DA B SEl, At E AR

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

9.6 JRF HLMTE 4% AL H, AEHRN K EKH.

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

9.7 AHith A REAH A & 1 Al L HI S AR TE R

This battery only can be used with the specified charger for lithium-ion battery.

13
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During normal usage, the battery management system should be applied to avoid over discharging. Once over

R, R IR A, B Rl RS i T A TBOR R T AL T A i IR ES o B 1B
PRAE, FIBRLE IFSHE, kR T 10%~30% i RS o
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.

9.2 fEAMEAET, NImE AR, KU, DIZIEAT R, FRIEEA. pidi .

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.
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® RN A L8 BN GR B L RAIE L A AT HL R S S AT Uk o
Battery box should have enough mechanical strength to make sure that the battery inside would avoid
mechanical shock;

® LIRS LI K S AN R A R R A 5

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

® AT RGBT 78 0 7 RS A R R R R R, e T R R R ST I B R R B T R
HHTU R FLAS R B ORI B AT 5

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;

® AR N A S R I BT K L B AR I R, R AR A 2B A2 1 5 AR RN E B K B 2R AR
BBk B 2 e 5 25 ) A S B R R IR (A ke, AR AR, TR FEAS AR B ARIE ST 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

problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

9.9 Hh[¥Ii%EHE Connection of the Cells

® HIE 1C TR R, 3 HL Ak SR 2 T R ORAIE e P <3m\V, AT R B A PR Fi B Jek K3 300 e s A #A
When the battery was discharged at 1c,the voltage between the terminals and bus bar should not reduced more

than 3mV, It ensured that exceptional heat did not occur to the battery because of the augment of contacting

9.10 HLVbEFE R S8 Applications of Battery Management System (BMS)

FUOMECERME RS, RS SRS .

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

o /N HEAHMEHARGEMIBIT TSR, TN RGR A LR, REEIE. # XIS BT IR,
AT I B RY 5E
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 PUANTE A B EEE U I B R G T FIRE LS, DA S s me Hth R {8 P e
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

14
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% S SLORAT e RE ) rE IS B I DR, AR S TR SRR 2 . AN A S8 R L i R e A5 4
BELPA ) M SR 1, P AN R ™ B B R ORAIE DA

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.

it G R BSOS . BB LR AR T 2.0V I, HLIH A AR ET RE S T B K A LRI BRI, LI e e e
i SR PRAE STAE R 2K i AR T 2.5V I, RGN EBRERERRR B ey, JFAEH B 78 L2 AT AE
PRHRHS 18] o 75 7 R B VI 2 2 S (Rt 8] P4 B 78 v, 97 ok A i N IR

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.

P Y S AE A AR TR AE IR ORI SR P e e CRHERRTE R, PR, BRSO A AR 7 ), 5 wT
REH LR AN A R PRARI G . PRI B AR G0 AR /)N 10 70 PR P A 78 LR B EAT 1) o AR IEAEAR T A
FUA L E AR BE 25 AF T 78 H, 75 0 rh T P AN AR AH o B ORAIE 5T 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 4 RIFIE S (FTE BB ES 13l /) At s R A AN DR TR D

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. BARMALE Emergency Treatment

WA E A R, FRRCENTRAG , 1B AR, BRE KR EIRES , IR RIREER R, S
AR A 5
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;

A SR A ] DL AR AR R ek R AR, ARRAE SRR, NSLRIYIMTEYR, S R i R iR
B, frribRAE, R M B e e AR R

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
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abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,
please remove it from the device or charger after it gets cool;

o HMMIENIN M P A RARIE, (Hal R B MBS KA, EENZE 0T RO f i be 246 2= S i i,
R Vb, B AR KRR TR KRS, VIR K, i 55 62 o FR AT AL 2
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 cell should be treated after smoke dispersing.

11. B Others

FEFTARRE T oRIE R HI, EEBMALT . AR BRCARERIN, ARQFAMI T8
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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M Appendix:

R SRR 3D picture of the cell
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