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ARAE5E X Terms & Definition

Cell Temperature

N 5E X
Terms Definition
Hh LA TR AR IR AIRA A
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
P A A TP R AR A AR AR P ) P1S0F24A T 78 LB Bk A R I
Product "Product” in this specification refers to P150F24A rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
% R ISR AR B TR A A E] L A EA A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . . e
described in this specification.
=z = 25+2°C,
Room Temperature
H Yt I CERILNSY A RN

The temperature of the cell positive tab.

FEL L 7E A FRT IS TA] A TR LA A ) T s 1) PR, R 55 T R AUE &

voltage (OCV)

FEHER REGEL EH TR C R,

Charge Rate The current value that the cell need to discharge its rated capacity in a stated time, which equal

(C-Rate) to a multiple of the rated capacity of the cell on the data value, usually expressed with the letter
“C”.

TRHMAE S B SRR RO R, R A R B R, G DO R B AUE A AR

e bRE, HIA R 80%M AT IREL, FRVIEI A .

Cycle life With the repeated charging and discharging, the capacity of cell will gradually decline. Usually
the rated capacity of the cell as standard, the number of charge-discharge cycles is called cycle
life before the capacity is less than 80% of its rated capacity.

T i HL T T HL R AR 4 A F B AT FL L I LI T BB AT 2 TR PR HL AL 22

Open circuit Open-circuit voltage is the difference between positive and negative terminals of a cell without

any circuit through the external circuit.

TAEHE
Operating Voltage

A B HS SORR I H B s B B F 1, R A PR A R BRI, R TR TN I ) R A 22
AR SRR T R s, R FERIA I A vy A F IS, o 20 IR BK A m BEL AT R 8 P B
PTG R I BE T o

Operating voltage, also known as the discharge voltage or load voltage, is defined as the
potential difference between the cell terminals when the current through the external circuit.
Working voltage is always lower than the open circuit voltage, because when the current
through the inside the cell, the polarization resistance and ohmic resistance must be overcome.

AT A R
Restore capacity

R AEAE ST, TR ARG 1528 4.2.0 70 4.3.1 S5 FT A AR 1E 70 5 i 26 A Pl A ) 5 2, B
(B 73 AAZ IR AR 558 4.2.0 M1 4.3.1 5% 25 I 78 AR v, 0 70l de B 3 0068 Py e KA
After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.3.1, the maximum of 3 measured values were selected as restore
capacity respectively.

T HELORFFRE )
Charge retention
capability

RBAE— iR T, 7N E)E, MBS EE SYREREZ HE 2.
In a certain temperature, charge retention is the percentage of the discharge capacity and initial
capacity after the battery stored a certain time.

RATHHA Issue Date: 2022-6-27
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Standard Discharging

AEWERS | BMAEERET, 2N RAE TR, HERRA R SYIMEEZ R H - E.
Capacity recovery | In a certain temperature, capacity recovery capability is the percentage of the discharge
capability capacity and initial capacity after recharging when the cell was stored in a certain time.
- 0 ﬁ:ﬁ'ﬁA & . R . . o L N
PMRIRET | o vent e ST A A 02 5
contrac?p y Terms of the deal signed by CALB and clients about the specifications of the product.
PRAETE AHURETIER 4.2.1 ZFTIR ) 78 AR
Standard Charging | Charge mode described in section 4.2.1.
PRAETCE AP FEE 4.3.1 ZL TR 1R AR =

Discharge mode described in section 4.3.1.

R R AR, WRE - ADEENSH, RAUHEFRMGSE A SOC 4 ReH Xk

i RS LR F RSC3R L PRAIE RIS ) A5 4 A A 2 4
State of charge The percentage of remaining capacity, is also a important parameter, Only estimating the SOC
(S0C) accurately can improve the utilization efficiency of the cell, and ensure the life and safety of
the cell.
F R P P N L ) SR T A RS R T2 B R L PR AR SR L Tt PR (BR )
BT R (B 0 K 5 A AN AR SR (R 25080, e i e $ (it 45 F b A2 ) B s A0 P 2
HLAS T A4 B PR B TR P B T R R G i R R, T DL R L I A AR i BT
Battery HEAT {35 132 T B L TR R
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the data related electric and heat of cell (integration) or
(BMS) battery module (integrated), and supply the data to the electronic device of the battery control
unit. Battery control unit is a electronic control part which can control or manage the electrical
or thermal properties of battery system, and also exchang informations with other control units
on the vehicle.
“V? (Volt) fRFF, HIHEAL
“V> (Volt) ,Unit of voltage
“A” (Ampere) ZH5, AL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) “Z55-/Ni,  HL AT B
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLHE-/NET, e AL
W 9 “Wh” (Watt-Hour) ,Unit of energy
yﬂﬂiéﬁ “mQ” (Milliohm) ZERR4, HiFH AL
Units of “mQ” (Milliohm) ,Unit of resistance
measurement

“oC” (degree Celsius) 5, RJEHAL
“oC” (degree Celsius) ,Unit of temperature

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

“s” (second) b, Fsf[a]EAf
“s” (second) ,Unit of time

“Hz” (Hertz) ##%%, AL
“Hz” (Hertz) ,Unit of frequency

RATHHA Issue Date: 2022-6-27
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1. EFHVEE Scope

1.

2. P2 E3ER Product Type

2.2 BISHiK%: P150F24A

2.1 PERAATR. BERRERE FI

Product Name: Lithium iron phosphate cell

Specification: P150F24A

3. kB R~ Cell Dimensions

A7 SRR B AR T A AR A2 P ff) PLSOF24A T 78 R R IR A2k F b ) 7 1k

rechargeable lithium iron phosphate cell manufactured by CALB.

This specification contains the performance indexes, technical requirements and safety issue of the P150F24A

45205 29+1 45405 =
I
- @ O|== +
g
m
o~
1501
TiH it RF (mm)
Items Description Dimensions (mm)
KEZ
L Length 238+
w i 150+
Width
| *
T Thickness 7:2540.2

*7E 100=H0kgf £ /7 F R F 5s I & H1 it (20%SOC) & &

R A% Version Number: A/l
RAT H# 1ssue Date:

EfRTR . BOREOR K e
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The thickness(20%SOC) is measured under the pressure of 100+10kgf and holding for 5s.

4. 7= RE Product Performance

4.1 FARSH Technical Parameters

Fr5 i H ZH 1k
NO. Items Parameter Remarks
,-\,ﬁ,;, RB=N —\‘ ST
1 BUEAR 24AR ff/T{Eﬁﬁ_l%
Nominal Capacity Standard Discharge
5 _ _Bﬁ/J\ﬁE . 24AR ffm/ﬁﬁﬂ_(%
Minimal Capacity Standard Discharge
2.5~3.65V T>0°C
TAERE
3 .0~3. _7° o
Work Voltage 2.0~3.65V 20°C<T<0°C
1.5~3.65V -43°C<T<-20°C
HUE FL S
4
Nominal Voltage e
H C(Ac. 1kHz) HrEIh . 20%SOC
5 L 0.5-0.8mQ o ’
Internal Resistance (Ac. 1kHz) Fresh Cell. 20%SOC
TARRE () SHE 42T
- TfRRE G X £ 427
5 Operating Temperature (charge) Refer to section 4.2
TARREE Gt 13-60C SER 43T
Operating Temperature (discharge) Refer to section 4.3
7 %Hﬁgg 4944209
Weight
g e R CEEE)L
Shell Material Laminated aluminum film
Py I R AT I BOIRES, WA 2 4 77200-300kgf -
9 Beji 1 During the worki he cell should be i
Working condition uring the working process, the cell should be in a
clamping state, with an initial clamping force of 200-300kgf.
4.2 FEMER Charging Model
Fr5 ZH Fws #HE
NO. Parameter Values Remarks

FR T, DA24ATERRFEE 78 L 2 SR rith B . 3.65V, SRS 7E3.65V MME R FF4: 7
PRAETE R I | B & R ER<1.240.01A

421 Standard At room temperature, charged to 3.65V at a constant current of 24A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 1.240.01A.

FriftE 78 FLRLFE
wih vE R
492 Standard 55190C F b I R
Charging Cell Temperature
Temperature
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- Jo e HL AR FE AT b e FBE N, — EURC F i B I 2
24555} 5 HRL G S iy
Absolute XTSRRI VE ], R IR Te
423 Charging -20°C~60C No matter what the charging model is, once the
temperature of the cell is above the absolute charging

Temperature .
temperature, charging should be stopped.
i 75 o8 P o AL LE () b 78 AR B AR Bk b e RS, —ELUK
i Absolute k3.8 SIS ER IS N SEP U R LD W2 N DR SN o= P ] oo
4.2.4 Charging Maximun.1 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 AN[ERFE R 78 B IR AN 78 B g1k SOC PR #1 Charging Current and Cut off SOCLimit at Different

Temperature
P Y I P S L C
Cell temperature | <<-20 | [-20,-10) | [-10,0) | [0,10) | [10,20) | [20,30) | [30,40) | [40,50) | [50,60] | >60
range
VI KFFEETE
CENCERT T
Maximum Af | 005C | 01C | 0.2Cc | 05C 3C 2C 1C | 05C ,
. . AN
charging current | 73
allowed 2] &
Bk Ak | Charg charg
1Fsoc ing g
hargi not be not be
Charging SOC 75% | 80% | 85% | 90% | 80% | 90% | 90% | 90% | allow
Limiting @ allow
. ed
Maximum ed
charging current
4.3 7B MER Discharging Model
FF5 ZH 77 i AR FVE
NO. Parameter Specifications Remarks
_ - Fi T, VL24ATERFRELCE 2 5 i /N2.5V
FEWE R T, PA24AfT /m%_ 2 THUH 28 LA Ha Tt e /)
431 . . At room temperature, discharged to 24A at a constant current of
Standard Discharging Model Y
RN RS2 T FE LI
432 Maximum Constant Discharging 240A
Current
e YH R wh e B
433 fmﬁﬁﬂz EQ/ME 554900 FL IR
Standard Discharging Temperature Cell Temperature
o AL AE (] AR AR S, — BRI
434 28508 T FL U R 43-60°C P, Vb i AR T 4 o P U Y L R A
o Absolute Discharging Temperature N8 &:)
No matter what the discharging model is,
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once the temperature of the cell is above
the absolute discharging temperature,
discharging should be stopped.

4.3.7 AS[ENEEE TR i g S i A b H R BR il Disharging Current and Cut off Voltage Limit at Different

Temperature

HbIR Y (°C)

Cell temperature range (°C)
FOVFf KRR ST
Maximum charging current allowed
JC A L FL
Discharging voltage limit

[-43,-20) | [-20,-0) | [0,20) | [20~30) | [30,40) | [40,50) | [50,60]

2C 3C 5C 10C 6C 3C 1C

1.5V 20V | 25V 2.5V 2.5V 2.5V 2.5V

4.4 FREFEBRRKHF E B Maximum Pulse Charging Current Allowed

PR R, AR B R A K R F I B SR ACR o AN RIS T B ST VE S R 78 H LR
IRRSE I [A) L6 250 b 38 ST T R PITA1 ) BT 70 IR AS DL A rEL it B2 A5 25 A1 o 38 e T 41 7 fL 2R A1 T gt L Tt K K
PRI I3 1T 4 i w4 R )7 it o R B A

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.

AR SOC FHR EEZ&AE T, Fo v R bk v 78 B R R A 2 S TR) 2 R R BT -

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

duration are shown in the following table:

HEE  (C)
sOC Cell Temperature (°C)
[-20,-10) [-10,0) [0,10) [10,20) [20,30) [30,40) [40,50) [50,60]
KRt | ARV | ARvF
>90% Not Not Not 0.5C/10S 1C/10S 1C/10S 1C/10s 1C/10s
allowed allowed allowed
RV | AR
>80% Not Not 0.3C/10S 1C/10S 2C/10S 2C/10S 1.5C/10s 1.5C/10s
allowed allowed
>60% 0.1C/10s | 0.2C/10s 0.5C/10S 2C/10S 3C/10S 3C/10S 2C/10s 2C/10s
<60% 0.2C/10s | 0.4C/10s 0.5C/10S 3C/10S 4C/10S 4C/10S 3C/10s 3C/10s

BRXHIZhFE R G, A A BURIRIN 0, I [R] 225 T B T kb 78 FE RPN (8] o ARARISHIIPY, AT BLAE
TIRIRAS, WATBIAE TR BRATARE, BTN RS, (H 78 B RAS Fo v A A B2 T 0
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5E ) B K5 48 78 B L

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, or can
be charged in small current, but the charging demand should not exceed the maximum constant charging current at
different temperature.

4.5 FXPHER Pulse Discharging

4.5.1 /M ki sk 1E B S Minimum Pulse Discharging Voltage

[-43,-20) [-20,-0)
15V 2.0V

<-43°C
AN Not allowed

4.5.2 SOV BRI LR AN RS

[0,-60)
25V

S5 1] Minimum Pulse Discharging Current and Duration Times Allowed

P, i B
SOC Cell Temperature
[-43,-20) [-20,-0) [0,20) [20~30) [30,40) [40,50) [50,60]
>40% 3C/10s 5C/10s 10C/10s 15C/10s 12C/10s 10C/10s 8C/10s
>20% 2C/10s 3C/10s 6C/10s 9C/10s 8C/10s 6C/10s 5C/10s
<20% 1C/10s 2C/10s 3C/10s 5C/10s 4C/10s 3C/10s 2C/10s

4.6 HM:AE Electrical Properties
4.6.1 MR 214 Test Conditions
B m AN, R NAEIREN: 2545, MHXTREN: 15%~90%, K<L/ N: 86KPa~106KPa f3fHE rhi 4T,

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 2545<C, relative
humidity: 15%~90% and atmospheric pressure: 86 KPa~106KPa.

4.6.2 MEALF 5% 5K Requirements of Measuring Instruments and Facilities
RN A B A AR . et CELAE A2 A0 AR 90 2 ) a0 B & R s ) 42 [ 5 R T A JE R BT b
MLt E Bt G, JREARGIN . FralAAGE . B N B R U8 IR FEANRS g B2, O B2 N e T 8 Aok B2
— MNEEF RN THEINSHARFREN =70

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.

4.6.3 YEEEFa 45 Performance Criterion

s TiH FORZLR AR 778 o0 98
NO. Items Technical Requirements Test Methods




e

PR (GRHR) BIRAE

CHINA AVIATION LITHIUM BAFTERY COL TRy

7 S AP
Specification

R A% Version Number: A/l

SR LA e )& AN AN R 2
BRI, ARUEZE.

under high and
low temperatures

initial capacity
b) -20°CH}>80%+41] 4f: %5 &

Discharged at -20°C >80%
initial capacity

. H %
1 4N WL Appearance | No damage, leakage, oil icual | i
contamination. Legibly Visual Inspection
marked.
=810 R it GRS
Discharging | 24A JHFELZ5 f>24An Hi T, DL 24A BHTBUE B AL R R 2.5V, TR
2 performance Discharging Capacity>24Ah at A (BLAh TP,
under room 24A Under room temperature, Discharging the battery to 2.5V
temperature with 24A, calculate the capacity(in Ah).
1. il s R
High-temperature discharge capacity:
a) HLMbRHE T
Standard charge;
b) 7t 55+2°C54 A1 4 & 5h;
e Put aside for 5h at 55+2°C;
T O S542°C2 M F LA 24A B £ HiE 2.5V
Discharging Capacity: THEE AR (BLAh 1),
XS G e .. Y Discharging the cell to 2.5V with 24A at 55+2°C,
Discharging a) 55°CI298% P it calculatg th%e capacity(in Ah).
3 characteristics | Discharged at 55°C>98%

2. (RIRBOR A&

Low-temperature discharge capacity:

a) FLbRHE A

Standard charge;

b) 7E-20+2°Co& A T 44 & 24h;

Put aside for 24h at -20+£2°C;

COFE-202°C 6 N LA 24A TR B 28 1L FL R 2.0V,
HEBeEAE (BLAh ).

Discharging the battery to 2.0V with 24A at -20+2°C,
calculate the capacity(in Ah).

RATHH Issue Date: 2022-6-27
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i RSP S A B
RE e
Charge retention
and capacity
recoverable
capability

fif AR FFZ>04% YA &
Charge retention>94% initial

capacity

HREKEE>95% YIIEAE
Capacity recovery>95% initial
capacity

1. Fim AT S A ERE R

Charge retention and capacity recoverable capability
under room temperature:

a) HBARMETE

Standard charge;

b) fE =R SR AT 28 K

Stored for 28 days Under room temperature;

o) FiF, DL 24A JRHEL IR 2.5V, THE T
HRFEA R (BL AR T1);

Under room temperature, discharge with 24A to
cut-off voltage 2.5V and calculate retention capacity
(in Ah).

d) I AT AR A 70

Then standard charged again;

e) =il F, Lh24A TR EL AL 25V, THEWK
S5& (LLAhi1);

Under room temperature, discharge with 24A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).

2. i IR S A B IR B

Charge retention and capacity recoverable capability
under high temperature:

a) HIIBAREAS L

Standard charge;

b) & 55+2°CoH A T kfF 7 R

Stored for 7 days at 55+£2°C;

o) E I N E 5h 5, LA 24A B B &L 2.5V,
THE L ORIFA R (BL AR 1P,

Under room temperature, Put aside for 5h, discharge
with 24A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d) FEIB PR REAT AR AE 7 H

Then standard charged again;

e) Eii N, PL24A BUREZ R E 25V, THEK
HAE (BLAh TP,

Under room temperature, discharge with 24A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).
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(EFREaA
Rate charge
Performance

HESOTNYIMh A&
Capacity>97% initial capacity

a) iR FE BB LL24A B L K25V, #HE
lh;

Under room temperature, discharge it at 24A to cut-off
voltage 2.5V;

b) iR T, EHIMUT2AREKAEELIEHEE
3.65V, JAJ51E3.65V NIE ERFLL 7 B 2 HR TR
<1.240.01A, ##HE1h;

Under room temperature, charge it at 72A to end
voltage 3.65V, and then, changed continuously with
constant voltage of 3.65V until the current was not
more than 1.240.01A, Put aside for 1h;

) =i N, & it LA2AAHL A FL B 2 1 L 2.5V
Under room temperature, discharge it at 24A to cut-off
voltage 2.5V;

d) tHEHHRAELL Ah ).

Calculate recovery capacity (in Ah).

HTR e
Rate Discharge
Performance

FL T 25 FE>9590 4] 4 25 it s
battery capacity>95% initial
capacity

a) HLFRHEA

Standard charge;

b) | T, HHMLII20AH K HEEL LB E
2.5V;

Under room temperature, charge with 120A to cut-off
voltage 2.5V;

c) THEHHRAE (AR,
Calculate recovery capacity (in Ah).

HIRAEI T A
Cycle Life at
room
temperature

>2000 X
>2000 cycles

a) i N, LA2AATE 7 82 78 HL 4 44 e it v e
3.65V, #AJEFE3.65V FEEIFLE 7 H B 2= HIi N IR
<1.240.01A;

At room temperature, charged to 3.65V at a constant
current of 24A, and then, changed continuously with
constant voltage of 3.65 V until the current was not
more than 1.240.01A;

b) =i T, Lh24AfERUIH EZIERE 2.5V
Discharged at 24A to the cut-off voltage 2.5V at room
temperature;

c) EH a)~b) , EFEZFENHEFEN 80%.LL,
JIT 56 B HR) A0 34 TR B SR 1% L R A FR A7
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.

*EERBCBIEI S R, bR T RERE, W)
1f % % 77 200-300kgf -

*During the charge-discharge cycle, the cell should be
in a clamping state, with an initial clamping force of
200-300kgf.

10
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4.7 B&4:PERE Safety Characteristics

Overcharge Test

No explosion. No fire.

Fr5 it H BORER W T7 % S oP PR
NO. Items Technical Requirements Test Methods & Steps
a) FhFRIETE R
Standard charge;
. o 75 KA. Rk b) LA 24A MR LA 5.5V, B 7 1h 515 1R 7L

Charge to 5.5V with100A current, or charge for 1h;
c) M% 1h.
Observe for 1h.

a) FhARIETE s

e TARYE . ARk, TR Standard charge;
2 Over-discharge | No explosion. No fire. | b) L\ 24A FJLHH 90min, W%2 1h.
Test No leakage. Discharged with 24A current for 90min, observing for
1h.
a) FIBARHE TS L
Standard charge;
i b) H$HIBIE, SABRESN RS 10min, AL
3 Short-circuit MRAE, TR BHRZNT 5mQ, Wi%E 1h
Test No explosion. No fire. ‘o N
es Connect the cell positive and negative terminals with
wire for 10min directly. The resistance of external line
should be less than SmQ, observing for 1h.
a) HLIBARHE A
Standard charge;
b) F o5mm~@8mm fif =i st L (2545) mm/s
| FR T B2 T BT AR B T R B A RN B
4 Nailpi?tiration AREIE, AEK Eggmq:) W2 1h )
Test No explosion. No fire. P 1.

Penetrate the cell from the vertical direction throughout
the inside plates with the 5mm ~ @8mm needle at (25
+ 5) mm/s speed (needle stays in the battery) |,
observing for 1h.
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a) R MFRE TS

Standard charge;

b) % T HSFA AT 15

According to the following test conditions:
FeT7 ) T8 T & BB T )

Squeezing direction: Pressure perpendicular to the
battery plates;

FrEBIER: 48 75mm EREAK, KA
TSR R RS, EAREY 1m;
Squeezing paper shape: half cylinder with 75mm
. ¥ AN, Ak diameter, whose length is more than the size of cell,
Crushing Test No explosion. No fire. | butis lessthan 1m.
PEEIEE: (541D mm/s;

Squeezing speed: (5+) mm/s;

FEEFEEE: HRIAR] OV BT 1A ] 30%
IS B BR 1 P BUE SR B s, IREF
10min;

Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to the
value listing in table 1, stop squeezing;

c)M %2 1h,
observing for 1h.
a) HLIBARHE S s
Standard charge;
Bk AR RIS AR | ) s iE ST T, B 15 KA S
6 Drop Test No explosion. No fire. KR [ W5 1h.
No leakage. v AR
the cell drops with two terminals down from a height
of 1.5m onto the cement floor freely, observing for 1h.
a) FMFRE TS
Standard charge;
- B b) MBI RA . PL 5°C/min 3 % E iR 2
! Hea{i‘r\lg No explosion. No fire. 130£2°C, JRAREF 30min 53 Lk, WA 1h.
Put the cell into the incubator, the temperature is up
from room to 1304+2°C at the speed of 5°C/min, and
stop heating after lasting for 30min, observing for 1h.
a) HBARHE TS s
KR Standard charge:
g | Immersingin AFERE ARy s s 4435 A 3.5% NaCl VR HECFRR 4550 2 hs
seawater No explosion. No fire.
KR 56 4 T B A 8 FLI
the cell is submerged into 3.5(wt)% NaCl solution for
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2h entirely.

T AR A
9 Temperature
cycle

ABEIE. AKX AN
No explosion. No fire.
No leakage.

a) FH bR AT

Standard charge;

by R AL IR FERE N, IR FE AR IR BRI R 2 kAT
AT, A IRELS IR, MEE 1h,

Put the cell into the incubator, the temperature adjust

according to table 2, repeating 5 times, and observing
for 1h.

RAE
Low air
pressure

10

AEENE. AR AN
No explosion. No fire.
No leakage.

a) R MFRIE S

Standard charge;

b) MM AMCEFAN, PR <y 11.6
kPa, TN, ##E 6hME1h.

Put the cell into the low air pressure box, and set air
pressure at 11.6 kPa, laying for 6h at room
temperature, and observing for 1h.

iteh

1 Shooting

ABIE AR

No explosion. No fire.

a) FMARIETE

Standard charge;

b)+4 Hath 22T 25m AhIH:[fl 52 o

The cell should be fixed 25m away;
C)HIFE M AE T S i . b — A raih, 31k
Sfae N 2 /b BT 2 — > B Rt

Aim and fire with a rifle. Stop firing when the cell is
hit by a bullet. The bullet should perforate the cell;

d) 2k LR LR FE 6h.

Observing for 6h.

e 1.

Hth 22 4R 06 2% GB/T 31485-2015 HE sy 4= ah 718 st 26 4 Bk S k36 772 )
2. MR Z% GIB 2374A-2013 (HHHL 24K .

R1 B T BUbr e

Table 1 Squeezing force selecting standard

BAREL In FE 71/ KN
Cell number /n Squeezing force/ KN
1 200
2~5 100>
>5 500

R2 R EPEARIE— MR IR AN (7]

Table 2 temperature and time of one temperature cycle test

WREE/PC

temperature/°C

i 8] /min
time/min

1 ARk Z°C/min
Temperature change
rate °C/min

T [E]/min
Adding time/min

13
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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. BHVERZEM Precautions for Transportation

L R AE 30%~60% 7 HUIRAS N AR A REAT 1850, fEis fyid R b BBy b 2R S b Bt L Bl 1k H RS A
AHEIE . &M TS K Ml T R s . fisizfiis 2 MH/T 1020-2013 (AT 2 IS F e ) -
The batteries should be packed in boxes for transportation which should be 30%~60% 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.

AR Precautions for Storage

R AF GEIE 1) RSB J9-20°C~35°CHITEE « TIRIE R = N, 8% 5 8 i P st i, 3z 2 U
SR ARG AR, BRIk i (R &, IR S Ut TN IR

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

-20°C~35°C, and it should be kept away from caustic material, fire source and heat source. Do not invert battery during

storage; and avoid mechanical shock and stress.
WHIAHINS A=A A BIBEEAT — bR 78 OB 4R, FILAE 20-30%far VIR AS T IEAF .

If the batteries kept for a long time, it should be charged and discharged at the standard model every three months. Store
the battery in the state of 20-30% SOC.

HRL i A L P P FLAR SR AN T

The requirements of storage temperature and humidity are as follows:

v NE]
FRUE A A7 L 20T~ 35T
Standard Storage Temperature
1 yres g (A )
A7 LI A
-20C ~45<C Short term (within 1
Absolute Storage Temperature
month)
> N=Nizs
2 BRI <70%RH
Storage Humidity

14
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7. FRHEIERZFEI Precautions for Charging

7.1 F8H I Charging Current

78 FL R IR AN o A RIS 5 R0 1 0 Vi R e P R o S D v T (R P U 70 P T 8 5 P 9 e T R A
BE. MU REM 2 2 ERER M), FF AT RES S BUR P ERIR -

The charging current should not be higher than the maximum value described in this specification. If the current is higher,

than the current recommended , it could bring a series of problems , such as charging and discharging performance,

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

7.2 FREHE Charging Voltage

7 L FRL R AP T AR AR 5 PR R 4o 78 P e o P Tt L v T A e L R B, T e B HTb ) TR s
PERE. MU BEAN 2 PERE R M, 7T B S BUR AR -

The charging voltage should not be higher than the absolute charging voltage described in this specification. If the

\voltage is higher than the absolute charging voltage, it could bring a series of problems, such as charging and discharging

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

7.3 ZHEE Charging Temperature

FL b, DA 20U FE 245 06} 78 FLIR B = -20°C~60°C 13 BBl Y 1EAT 78 FEL(VE LB AR S 50K)

The battery should be charged under the absolute charging temperature of -20°C~60°C (As shown in the technical
parameters table).

7.4 #%)F )R W78 B Reversal charging
IEFER R IE AR, AR R . A RIMBIE AR R, R ERIR R I A e e 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. MHIEBE Precautions for Discharging

8.1 M HI Discharging Current

THCHE FELUAR AN T A R 58 B i R L UL, K AU L S BU R A B DU SO T RE S B, H By
EH B R B 0 5 S € T 5 A i 155 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 M HEE Discharging Temperature
Fe i A P AN TR+ -439C~80°C )76 Fl P AT P (1 L R B 8% o
The battery should be discharged under the absolute discharging temperature of -43°C~60°C (As shown in the

Technical Parameters table).

15




v = BRI N
d*iﬁ%@ @. (,%BE]) ﬁ BEQ}%] j:L et 743}0*%"':’3 R4S Version Number: A/l
LA' ¢ CHINA AVIATION LITHIUM BATTERY CO6 10 SpeCification RATH# Issue Date: 2022-6-27

8.3 Zk 1L E Over discharging
FE FL IE 5 A P R epr, 22 3 e A HE AR 07 1 e L B G R A, L RO, K SRR AR R R A
E{CT

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.
T EERNE, FERIAIWIR AT IR, B AT Ae s b T3 B AR T A T A s RS . B I TR K
A, RVBNE BT, 1k EAL T >30% 7 HUIRAS .
What should be paid attention to is that the battery can be in the state of over discharging because of self-discharging
during storing a long time. To avoid over discharging, the battery should be charged according to a fixed schedule, keep the
battery within not less than 30% SOC.
9. EER/ERER I Cautions of Battery Operation

9.1 fEFEIhET, TEAFH AR MR BB RER R,

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

9.2 RS, PHEERAVE. KIE, VIZFITHEM, FIEAE. s,

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

9.3 ZE I EHERER s AN F 4T 7 BRIL E A 4870 27 R il

Do not directly solder the battery or pierce it with a nail or other sharp object.
9.4 FbRrEE, FEaRa. M. REMSHELE.
Do not invert the battery. Avoid striking, throwing, treading or bending.

9.5 ZbsEB N, DRl ESR, RELBK.

Do not make battery short-circuited, prevent from damaging battery, danger incurring.

9.6 RFHIMIEREZLLHE, FERANKHEHKS.

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

97 A HBEEHER TRIBEHATERETR.

This battery only can be charged with the specified charging equipment for lithium-ion battery.

9.8 MMM THEREN (AR5 7 ARE LORBUER A TEIR, A8 &K LUHED
Precautions for the Design of Battery Box.
®  FIBHE N L HOHLAH R B DA DRAIE G P T HRL i G S Uk A ot s
Battery box should have enough mechanical 56 to make sure that the battery inside would avoid mechanical
shock;
®  FEVHIAR A 22k LIt A L AN N A R R AL A

Places inside of the box which are used to fix batteries should not have sharp edges;
16
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FEL AR 9 B T I 78 4025 R A i T R R ), T R T R SR AL T ) - B R B T I AR
HH TR FLAS AR R T B LR IE 54T

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;
LA BT Th N 78 0 2 RS VB I B 7K BT AR ) R, A D6 AT A2 [ A SRARHE R E I K . BT RS
B TR K B2 i) s i SO FR S B R IR (i ke, AEARAED, v A H A AR o B ORAIE DT
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 HMhA%EREE Connection of the Cells

SR VLA 5 R T P SR R L

Suitable material is suggested to connect the terminals.

S P AT TS BEAEAE S B, Birm R I B AR, SRS SEEMA R, DIRERAL

Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise
poor contact may incur which may leads to improper function.

KB RN BT E LR

Laser-beam welding machine is used to connect terminals.

9.10 HHEHE RZKI N Applications of Battery Management System (BMS)
FPNECE R E R, U . RS R H

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

F PN A BMEERE MBI R, I RGN A LR, RGHIE. NS S BT A,
AT HIAE F AR R

Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and
other related information, and establish battery management file.

2% VN AT HE B S U R B R SRR BT AIRESE DL S I FL T ) A R E

The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

% 7 NLORAT S8 BE R FE T IS B I I, AR R TR S5 . AR &SRR R R G
BEL PAY ) M AR P, A P AN R = i B R ORAIE BT

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 HORES . A R T 2.0V I, it YRR R RE 23 B AR ARIR, - SR A A H 7
JREPRIE SRR B Rl AR T 2.6V I, RGN EREFEFER RN i/, JFAE ELHT 78 HL 2 AT E AR
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I IR o 250 P e B A 8 7 o R R I ) Y BB 7S R, B L AT N TBOIR A
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.

® LI E AR AL GRS T A CEIEARMER L, TR, RSN AEAMEAER R, W]
RE RSN A BRI R . S PI AR G0 AR fie /) Y 78 AT P A T rRR E AT 8 o ZRIEAEAR T A
A TSRS FO IR LA S FE e, 75 U o B E AN ZRHE B AR IE DA
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 P RIFFES N (PHEBEE T3 it L RBIEN R RFFAD

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

10. B2fEMALIE Emergency Treatment

o INIAIBAEMEE, FARBCHE IR, AR, NAEKP IR, JESLRLRERYT, BeiE
ARG 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;

® NS AE A DL AR R R SRR R AR AR RE, NAZRIYIRTELR, A IR AR TR B
BUE, FRRIBRAE, Kb B s s T
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 cell surface has got high temperature,
please remove it from the device or charging equipment after it gets cool;

® HVMTEMN S AR T AN R A RIE, (HATRESA BRI RO, 1B B ZIE B AT RIS HL b bR 46 7 SR 16 e
v, B TR KR . TR KK, VIS KRR S R AT AL R
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 scattering.
11. H'EHEI  Others

EATARUS B P RGE R FET, WEERALT . ARSI TR, AT A ATIER .

If there are any items not mentioned in this specification, please contact our company. When the version of the
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specification is updated, the Company will not issue a separate notic
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