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Prismatic lithium Ion Battery

2. L173F176
Model: L173F176

RS (D) BRAAE
China Aviation Lithium Battery (Luoyang) Co., Ltd.




@q: mﬁ EE. (%EE) ﬁ N ﬁ ]:L \;:‘r? %Dt]ﬂl‘g ;':5 W45 Version Number: A/0
CHENA AVIATION LITHIUM BATTERY €00, 110 SpCClﬁcatlon

H 3 Contents

ARABTE L Terms & DEfINItION. ........ovveiecvieceiecee ettt sa e nse s nsenas I
o TEFHTE ] SCOPE. ettt bbbttt 3
e TR PrOQUCE TYPE...vuieiviereieceeeeee ettt ettt se st 3
AR E IS Cell DIMENSIONS. ....voieieieiieiieeie ettt es s 3
 TEETERE Product PErfOTMANCE. ... .....vecveieiecieicee et sttt 4
. IBHNEEET Precautions fOr TranSPOTtAtiON. ...........c.cv.eveeerveerueiersesesaeseseessestssssse s s ssessssessassstsssesssseserassens 14
 TAFVE LTI Precautions fOr STOTAZE. ........v.vveverueveeeeeeieeteeeesesesse st se s sae s sae st s e sassesssasns s senen 15
. FUHLVERE I Precautions fOr ChATGING...........c.v.evveeveereeieesiesiese e s esssae s esssse s sse st sess s nessesenens 15
. THER I Precautions for DISChAIZING. ..........c.ov.vvevvieiieiiieeeeeest s st s e neseesenes 16
. HIMEAEIER I Cautions of Battery OPEration...........o.o.v.evveeuierueseiiereraessesesissssesssesessssssssessssessssessssesenes 17

10. 'B2TEOUALEE Emergency TIEAMENL...........c..o.veeveiueeeieesiesisseseesesssesesse st sseses s sse e s s s sse s sssesens 20

L1 EBIBETIL OIS, e eeeeeeeeeeeee ettt e et et e et ee et ee et e et e e e s e e e e e et e e eeeeee e eeeeeee e e eeeee e et e e e eeeeeeeeeeeesaeeaeees 20

RAT HEH Issue Date: 2018-4-9




@

PR G&FH) ARAE

CHINA AVIATION LITHITUM BATTERY 0k BV

7= sa A&

Specification

k25 Version Number: A/0
KAT HHA Issue Date: 2018-4-9

ARIEE X Terms & Definition

PN E X
Terms Definition
Hh R R fah AR R HIRAH .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO ASHURE 5 g 4R AR B AR P2 1) L173F176 (3.2V) R 7t HL R kA it
Product "Product” in this specification refers to L173F176 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% “F RSB SRS P TR P R A AL Al e A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . o . .
described in this specification.
= 25+2°C,
Room Temperature
HL bR B R IE AR A A i

Cell Temperature

The temperature of the cell positive terminal.

FRL L A L RE DI 8] A LU R T 5 A R, B RS T i e

RAMEE | BRI, T C R
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 R BB, IR RSN N, D% R R AUE A E A

By bRAE, R R 80% M 8 I REIKEL, AR A

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 R FE 6 HL A2 48 A1 H PR A FEL AL o L it L SR 2 T e A

Open circuit
voltage (OCV)

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

TAEHE
Operating Voltage

A B SRR TR FE S B G R T, AR R A R BRI, FRTR YA A A R AL 2
TAEH R SRR T TP B B, ROy s IR I Fi s A IS, 0 20 o A I A P SEL A 1 28 pA) L
P& R I -

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.

AT
Restore capacity

RBAE ARG, S IRASIAR 058 4.2.1 A1 4.4.1 5P 51 s e 78 80 2% AR T A O 7 i, B
B R BEA RS T3 4.2.1 N1 4.4.1 2645 I 78 BORARAE, 7090 3B HX 3 T & ) i R AH
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.

fif FLOREKF fiE )

Charge retention
capability

RBAE— iR T, 7 — )G, BRI AEE SHE R R 4.
The percentage of the discharge capacity and rated capacity after the battery stored in a certain

temperature and time condition.
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AEWERS | BIEERE TN, - ENEEETRE S, HERRaESPUEm R a4,
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
== O M 1e A S
| e P A e 0
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PrAETE AL 4.2.1 S PTIR I 78 A
Standard Charging | Charge mode described in section 4.2.1.
PRAETSCE AL 4.4.1 SR R A
Standard Discharging| Discharge mode described in section 4.4.1.
R A EE%&*TE'J%EE%E%H:, 1\@%%%&#4\%?5‘]5}%& R el LI SOC A Be A Sidig
State of charge | I FURRCH. BRIEFIBEY (£ %2 4.
(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 FEL L FEL P AR R R 2 1) B T 2 B PR R . R T T AR AR R R AR BT A (B K
o F AR R (SR ) 5 AR AN A SR O B, R S Bt $2 it 2 v it 2 1 BT I HE 72k
Ml g | Be OTBIREI GRS B R AR G B BE, OF WL A L M A ] S e
N HEAT 13 B T (ML T 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) fRFF, HIHHAL
“V” (Volt) ,Unit of voltage
“A” (Ampere) Z¥5, HLHEAL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) Z85-/Nbf,  HLfaf BLAT
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLEF-/NEF, BEEHLAL
- . “Wh” (Watt-Hour) ,Unit of energy
vmﬂgﬁﬂ—ﬁ “mQ” (MilliOhm) ZERKA, FLFH AL
s of “mQ” (MilliOhm) ,Unit of resistance
measurement

“C» (degree Celsius) I, EEHAL
“C” (degree Celsius) ,Unit of temperature

“mm” (millimeter) 2=, KJ&EHAT

“mm” (millimeter) ,Unit of length

“s” (second) b, I [A]ERAT
“s” (second) ,Unit of time

“Hz” (Hertz) ##%%, g7
“Hz” (Hertz) ,Unit of frequency
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1. EHWEE Scope

A7 A AR A T LB B AL P2 ) L173F 176 AT 78 BB AR e i (1 7 i PR AR AR . BOREDR Kz el m

T3,

This specification covers the performance indexes, technical requirements and safety issue of the L173F176

rechargeable lithium iron phosphate cell manufactured by CALB.

2. P2 A Product Type

2.1 FEEARR: BRI Fh

Product Name: Lithium iron phosphate cell

2.2 5k L173F176
Specification: L173F176

3. BEEH)R~} Cell Dimensions

[4] 8]
0} e =X
—_—
P o
P b
1. 0803 53. T+0.5(30% S0C, 500+ 20kgl /E7)
Sﬂil 0.3 FEAFEHET naxdbs. 5
172>\ I b
291640, 2 z
2226105 o
2-32.540.5
S| ik =} (mm)
Items Description Dimensions (mm)
/.
L K 173.940.5
Length
w T 3 53.7£0.5
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Width
=173
H Height 207+0.5
4. 7= tERE
Product Performance
4.1 ¥ RZ¥ Technical Parameters
e TiH ZHULH H/IE
NO. Items Parameter Remarks
. HUE 2 & wlrn R G
Nominal Capacity Standard Discharge
5 RN o R G
Minimal Capacity Standard Discharge
= i
Room Temperature
3 TAE e FE: ANFV IR E AR FLE W4.2.5 [ 4.4.7
Work Voltage Note: Work voltage at different
temperature refers to section 4.2.5 and
4.4.7
A W (Ac. 1kHz) 0.1-0.3m0 Freih. 30%S0C
Internal Resistance (Ac. 1kHz) y Fresh Cell. 30%SOC
it 7o "
s 7o H B[] Standard Charge oA
Charging Time P 7 1h Reference Value
Fast Charge
RREE BHE 42T
. Charging -5~55°C .
TAEWRE Refer to section 4.2
6 Operating Te‘tmpir;tire
Temperature ﬁ_i %{ME . B 447
Discharging -0-55°C Refer to section 4.4
Temperature
7 Eﬁmiﬁ 3.940.30kg
Weight
g e R e
Shell Material Aluminium

4.2 78 H#E5L Charging Model
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FF5 ZH 7 i AR #/
NO. Parameter Specifications Remarks
N, PAS2.8ATH 478 HL A AR LI IR 3.65V, SRS FE3.65V FE K4k
PRAEFR A | Fo el B A R R <8.8+0.5A
4.2.1 Standard At room temperature, charged to 3.65V at a constant current of 52.8A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 8.8+0.5A.
e 7 B
o yE RE
429 Standa'lrd 2549°C FEL I
Charging Cell Temperature
Temperature
- To i HL b AR E AT b e R ABE S, — LR R R R R
a0} 7 LT i 3
X7 L REE L, R k7S A
Absolute . . .
423 . -5~55C 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.
Y 75 o e To iR FLH AR AE fr b 78 B AR B AR Bk P e RS, —BUR
. o I FE Yt R s O 4 ) 7 R PR VL, R TR R
404 Absolute B K3.8V N Vo Y A del is. includi i
2. Charging Maximum 3.8V 0 n-latter what the charging mo e. 18, 1ncluding pulse
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 ANFENRE T 78 H H iR ] Charging Current Limit at Different Temperature

CER LMY EN
Cell temperature
range

T<-5C

S5 ST
<0C

0 <T<
5C

5 <T<
10C

10 <T
<25C

25<T<
45C

45<T<
50C

50<T<
55C

T>55C

SV KT8 FL H
i
Maximum
charging current
allowed

78 FLALLE FE
Charging voltage
limit

AR
Not
allowed

0.05C

0.1C

0.2C

0.5C

1C

0.3C

0.1C

3.60V

3.60V

3.60V

3.65V

3.65V

3.65V

3.60V

ARV
Not
allowed

4.3 VBRI 7E L YR Maximum pulse charging current allowed

PR AR R, AR B IR Ak R O A A TR AIOR o ASRIR AN (0 Fe VR R ORIk 78 e LU
ARSI IR [B] 00 2507 A 38 5 T 2 Jir 1) R BT A 76 RS DA R R P2 85 25 o 5 T 471 78 R 2% A T E St ol L Tl K A
P ARG I 32 11 G Bk B L 7 i R R 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

5
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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.

AN[E SOC MR EESFAT T, FuvF s KK 78 L BN R SR IR 8] 401 R 3R T«

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

duration are shown in the following table:

ZEMLNISE
SOC Cell Temperature
T<-5C SET<0TC 0<T=<10TC 10<T<25C 25<T<45C 45<T<55C
s | AR TR TR R TRV TRV
= 0
Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
>90% ATV ATV ATV 0.8C/10s 1C/10s 0.8C/10s
Not allowed Not allowed Not allowed
>80% AT AT 0.8C/10s 1C/10s 1.5C/10s 1C/10s
Not allowed Not allowed
>T70% AT 0.5C/10s 1C/10s 1.5C/10s 2C/10s 1.5C/10s
Not allowed
<70% AT 1C/10s 1.5C/10s 2C/10s 2C/10s 1.5C/10s
Not allowed

FRRIBIFE e, L G AT BRI 1], Ao 18] 8255 - B kb 78 FELRFEEIT Ta) o ARHIRASFJ A, it mT BAA
TREARES, AT DU TR B RA LRSS, W] RUE T it 78 HRAS, BT E R A RV 4.2.5 RV

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 range allowed in 4.2.5.

4.4 JHFEL Discharging Model

Fr5 ZH 7 i A U
NO. Parameter Specifications Remarks
. o =T, PLT6AM RIS 225V
PR i v AL
4.4.1 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model
176A.
BN HFER A FL A
442 Maximum Constant Discharging 176A
Current
443 BB PTRCR FL IR R k) 359 B K ] 293 min
o Maximum Pulse Discharging Current Maximum duration: 3min




@EPEE%EE&(%EEE)%FE&E

CHINA AVIATION LITHITUM BATTERY 0k BV

7= sa A&

Specification

k25 Version Number: A/0

(Long Pulse)

KK R R KD

FIE R T50°C, H &K A 7] 430s

Absolute Discharging Temperature

444 | Maximum Pulse Discharging Current 528A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
445 ﬁ‘{ﬁﬁﬁl%?ﬂ%fﬁ 2549°C FL T
Standard Discharging Temperature Cell Temperature
TEAE AL AE AT AP AR 2, — BRI
3 P2 o 4 0 T Ll PR 5 ) A5 1 TR
446 2N TR Tk 30~55°C No matter what the discharging model is,

once the temperature of the cell is above the

RAT HEH Issue Date: 2018-4-9

absolute

discharging

discharging should be stopped.

temperature,

4.4.7 AS[EEEE R A FE AL A i R FE S FR i) Discharging Current and Voltage Limit at Different Temperature

P Vb 0 2 Y B30 <T | 20 <T | -5<T< |0 <T<| 5 <T< | 15 <T | 45 <T<
Cell temperature range <-20C <-5C 0C 5C 15°C <45C 55C
FOVF e KLU
Maximum charging 0.1C 0.2C 0.3C 0.3C 0.5C 1.0C 0.5C
current allowed
. BKEE%ZH: IR L. 2.0V 2.0V 2.3V 2.5V 2.5V 2.5V 2.5V
Discharging voltage limit

4.5 BKPhjcE Pulse Discharging

FOVF 85 R Rk 50 B AT A 4F 2215 18] Minimum Pulse Discharging Current and The Pulse Duration Allowed

FEL I E
SOC Cell Temperature
30 <T<-20C | -20<T<-10C | -10C<T<0C | 0<T<I0C | 10<T<45C | 45 <T<55C
>20% 0.2/30s 0.5C/30s 1.0C/30s 2.0C/30s 3.0C/30s 1.0C/30s
<20% A AL 0.5C/30s 1.0C/30s 2.0C/30s 0.5C/30s
Not allowed Not allowed

RO S P 7 AT BRI 301, I 18] 2 58 T B T ke s L R S e 1) o ARRRIN YT Py, it ] LA

TR HIRES,

o

WA PR T R TARIRES, ) DAL/ S RS, (HBCR R AN SL VR 4.4.7 SRVFINTE

After each pulse discharging, the battery need to rest for certain time, which should be equal to or longer than the

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

be discharged in small current, but the discharging demand should not exceed the range allowed in 4.4.7.
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4.6 HPERE Electrical Properties

4.6.1 MHX &M Test Conditions

KA AL, ARG NAEIREE N 25+5°C, MIXTREN: 25%~85%, K& /1 N: 86KPa~106KPa H¥EEH

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.

4.6.2 MEFKE B % E K Requirements of Measuring Instruments and Facilities

R I IR T GR . Ba CELIE M A ML s 2 80 e e MR ) 4% B XA ORI B A s MR By
RARHELRE B R AH, IFEARONN . FralhR R B NEA LW IR FEARSE BE,  HOREBE R = T4
fabrke I — MRS EORE /N T RN BBV IREN =702

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 M REFEFR Performance Criterion

FFs i H BOREK WA TTE S D IR
NO. Items Technical Requirements Test Methods
SR W & AN N R
LSRG, PRUNEZRE. N,
1 sy | FEE IRERR 0
Appearance No am.age., G agé, > Visual Inspection
contamination. Legibly
marked.
b 176A THHL7 &
JEL T Mgk NE.
%{J'IILE&EE ﬁ e EQEE:’E c . Discharge capacity at 176A:
, Dlsfchargmg 1scharging Capacity: FIRT, PL176A HHATHHE FIREE 2.5V, 1HEIK
pjd‘;‘:?j;‘g 176A J{ IS >181Ah AR (BLAh i),
u ) , o L
temperature Discharged at 176A>181Ah | It’s the capacity (in Ahz when the battery is discharged
to 2.5V at 176A at 25+2°C.
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et R R L A
AE
Discharging
characteristics
under high and
low
temperatures

JEHE

Discharging Capacity:

a) 55 CHF>98% I Uh 745 &5
Discharged at 55 C >98%
initial capacity;

b) -20°C I >80% W) 4H 25 &
Discharged at -20 'C  >80%

initial capacity;

el B A

Discharge capacity at high-temperature:

a) HRFRAETE

Standard charge;

b) 7E 55£2°C A T E 5h;

Be set aside for 5h at 55+2°C;;

) 7E 55+2°C L6 F T LA 176A T R A LK 2.5V,
TR AR (BL AR i),

Discharging the battery to 2.5V at 176A at 55+2 C
calculate the capacity.

IR 2 Bk e T A BT

Discharge capacity test at low-temperature:

a) R MBRE TS

Standard charge

b) FE-20£2°C 5 T 1 & 24h;

Be set aside for 24h at -20+2°C;

) TE-20£2°CZ&E LA 176A TR ZE 4 1L HLIE 2.0V,
THERHAEE (PL A ).

Discharging the battery to 2.5V at 176A at -20+2 C,
calculate the capacity

fE7ettae
Rate charge
Performance

T8 =97% WG =,

Capacity = 97% initial

capacity;

a) Fin NE iU 76AT =& EHER2.5V, FHE
lh;

Under room temperature, discharge it at 176A to cut-off
voltage 2.5V;

b) F T, PA3S2AMEI RS T A B AR B
3.65V, SRJEFE3.65V MEFFEETE L H A= IR IR
<8.8+0.5A, #H 1h;

Under room temperature, charged to 3.65V at a constant
current of 352A, and then, changed continuously with
constant voltage of 3.65V until the current was not more
than 8.8+0.5A. Put aside for 1h;

o) i T, BHHMLLLITOAHIM I EL L 2.5V,
Under room temperature, discharge it at 176A to cut-off
voltage 2.5V

d) THEBRAELL Ah i),

Calculate recovery capacity (in Ah).

Y QR
Rate Discharge
Performance

Bt 5 B =95% #1462
i

Capacity = 95% initial

capacity;

a) HLIBARTE A L

Standard charge;

b) ZiR T, it DLS28AF L B4 L HE2.5V;
Under room temperature, charge with 528A, to cut-off
voltage 2.5V

o) WEBHEEE(LLARI),

Calculate recovery capacity (in Ah).
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i ELOREF 5 &
RBWRERET)
Charge retention
and capacity
recoverable
capability

it FL LR FF 22 >96% W UA 2%
g

Charge retention>96%
initial capacity;
YK E 297 % I IH 7

’

o

Capacity recovery>97%
initial capacity;

1. S R R S A K RE
Charge retention and capacity recoverable capability
under room temperature:

a) HJBARAETE s

Standard charge;

b) f£ 2545 C AT T lAE 28 K

Stored for 28 days at 25+5°C;

¢) FHi N, LL176A MR A& bk, TR OREE

A (LU AhT);

Under room temperature, discharge it at 176A to cut-off

voltage and calculate retention capacity (in Ah).

d) HLIB AT AR A FE

Then standard charged again;

e) Fif N, LL176A Ui EL& bR, HRIKEARE
(LA Ah ).

Under room temperature, discharge it at 176A to cut-off

voltage and calculate recovery capacity (in Ah).

2. AT IRRE A EIKE RE

Charge retention and capacity recoverable capability

under high temperature:

a) HIBARAETE 5

Standard charge;

b) 7E 55£2°CHM T AE T K

Stored for 7 days at 55+2°C;

o) Zift FHE ShJ5, L 176A R EL ILHE 2.5V,

THE A L OREF AR (LU Ah 1),

Under room temperature, Put aside for 5h, discharge

with 176A to cut-off voltage 2.5V and calculate retention

capacity (in Ah);

d) HLIB AT AR v T

Then standard charged again;

e) FiR T, Ll 176A IR EL IEHE 2.5V, THEKE

AR (LA,

Under room temperature, discharge with 176A to cut-off

voltage 2.5V and calculate recovery capacity (in Ah).

10

k25 Version Number: A/0
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fif A7 14 e
7 Storage
Performance

AR S 2 5 = 95% W IR 2
&=
Restorable capacity =95%
initial capacity

a) ELFRE L
Standard charge;

b) LL 176A HLJUE L 30min.

Discharge 30 min at 176A current;

c) 45+2°C il EAEAT 28 K,

storage for 28 days at 45+2°C;;

d)Eim NH & Sh;

Under room temperature, put aside for 5h;

e) B TARAE TS 5

Standard charge again;

DEI T, Pl 176A HATHEEZ L ABE 2.5V,
Under room temperature, discharge it at 176A to cut-off
voltage 2.5V;

It HBCEA R (BLAh i),

Calculate retention capacity (in Ah).

3 75 i
Cycle Life

>3000 X
>3000 cycles

a) Fiim F, PAIT6ATHSLFFEEFE L 523.65V, MRJE/E
3.65V FMEERFLE 7 L E IR T R<8.8+0.5A, &
10min;

Under room temperature, charge to 3.65V at a constant
current of 176A, and then, change continuously with
constant voltage of 3.65V until the current was not more
than 8.8+0.5A. put aside for 10min

b) iR, LL176A MHREBAEE 2.5V;

Discharge at 176A to 2.5V at room temperature;

c) HE a) ~b) , BEHEEFHADEFEN 80%1E,
JIT 58 1 HC) A PR R KE OO 1% R A A 2A S
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.

4.7 Z4=VERE Safety Characteristics

Frs i H BORER WA TTE B D IR
NO. Items Technical Requirements Test Methods & Steps
a) Hl (4 trifEre;
Standard charge;
1 I AHERE S AR AR | 5) BL176A HLFUKHE 90min;
Over-discharge No explosion. No fire. Discharge with 176A current for 90min;
Test No leakage.
c) W% 1h.
Observe for 1h.
5 ] TIRNE . ik a) M () FrdERH
Overcharge Test | No explosion. No fire. Standard charge;
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b) Bl 176A HIRFARHLE 5.5V, B H 1h J5F1ER
H;
Charge to 5.5V with 176A current, or charge for 1h;
c) M lh.
Observe for 1h.
a) I () FrdETR
Standard charge;
b) K () IE. ARG ST 10min, SR
4 — % FHLRH N /N T SmQs
3 Short-circuit No explosion. No fire. Connect the cell(battery module) positive and negative
Test terminals with wire for 10min directly. The resistance
of external line should be less than S5SmQ;
c) M lh.
Observe for 1h.
a) i (4D FRdETR
Standard charge;
b) Hl (D BT R A 1.5 K EEAL E ik
. R, ARk, Al | FEKRRELL:
4 Droplies ¢ 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
freely;
¢) ME 1h,
Observe for 1h.
a) Hl (4 trifErne;
Standard charge;
b) il (4D FAIRAAF, BL5'C/min AR H iR
£ 130£2°C, FEOREF 30min J5 {5 LN
s fn ARYE . gk 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 1h,
Observe for 1h.
a) Hl (4 e
Standard charge;
§ BIE FARYE. ik b) AR AF AT IR
Crushing Test No explosion. No fire. | According to the following test conditions:
—HFIETT ) TEE T B AR T A
Squeezing direction: Pressure perpendicular to the

12

k25 Version Number: A/0




L. m N
(ﬂ; hinsE e (G&FR) B IRAE j:L el 7{:}"‘#% ;':5 ﬁb’lﬂf% Version Number: A/0
CHEA AVIATION LITHIUM BATTERY O KFRy Speciﬁcation ﬁﬁ-‘ E[% Issue Date: 2018-4-9

battery plates;
——HERIER: A% 75mm SRR, R
PR B R T 1 B I s R RS
Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;
—FEEE: (5£1) mm/s;
Squeezing speed: (51k1) mm/s;
——HERE . BERE 0V AR EIEH] 30%
B I /75 #) 200KN JE RS, fREF 10min;
Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to
200KN, stop squeezing;
c) M lh.
Observe for 1h.
a) HLbRE 7
Standard charge;
b) HOSmm~®8mm i i A e e 1) (5 HE #
[ 45°~60°, FFRYRMDGHE . TCHM. A0S 2o
5, LA 25+5mm/s HEEE, MTEE T & r i ARAR 1 77
B, B AL E B AR AR A LA ety AN
7 Nail penetration No explosi\on, v Penetrate the battery from the vertical direction

Test throughout the inside plates with the pSmm ~ @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);
¢) M 1h,

Observe for 1h.
a) Hl (4 e
Standard charge;
. fsﬁeﬁf«ﬁ ?ﬁifﬁliffﬁ jﬁff b) Hith (41D 52 AN 3.5% NaCl ¥l (R 550
immersing test No leaka.lge. . 2 hs RURNE 4 B LA L

The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.

a) Hijth (4D ArifEre e

TR EEEIR TR Ak Standard charge;

? t?ﬂ?g;a::;f No explosion. No fire. | byl (4D BNEERMA, BEMIEEIZIEER 1
BEAT R, PRI 5 I

13
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Put the cell(battery module) into the incubator, the
temperature adjust according to table 1, repeating 5
times, and observing for 1h;

¢) W% 1h.

Observe for 1h.

a) It () FrdETRH

Standard charge;
b) it (4D FAANRAUEFN, AR A AU
5 E y - AN 116 kPa, mENER, FHE 6h;
10 Low air 0 /’3.‘ MK . Put the cell (battery module) into the low air pressure
No explosion. No fire. ) y
pressure test box, and set air pressure at 11.6 kPa, laying for 6h at

room temperature;
c) W% 1h.
Observe for 1h.

e 1. EBAL DA TS DL b A i A
2. MRS % GB/T 31485-2015 (HBNTFME) /1 & fith 22 8 2R KB 7775 ) .«
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 electric vehicles .
1 U ARG — A E A il 2 A )

Table 1 temperature and time of one temperature cycle test

; . — \ Y AR % °C /mi
RE/C I} 8] /min Z T [A] /min i FEZ2 45 °C/min
o . . - . Temperature change
temperature/'C time/min Adding time/min o .
rate 'C/min

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 2/3

85 110 410 0

25 70 480 6/7

5. BHIER W Precautions for Transportation

HBRLAE 30%~60%faf HUIRZS N AR AR AT is i, izt id R b BIp BRI 2 RSB . o BB . Bl 1k H
Mk, AHEIE. EHTRE. KA. BISECHE T RS . ST EimiES i MH/T 1020-2013 (L RIBHT S IE
B ETE D o

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.

14
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6. W7 1E = I Precautions for Storage

RBIE A GRI 14N ) EREIRE N-20°C~35 CHITENE . TRRIEXA =N, #4540 5@y pe, o
KIE SRR AEAFBOL R, 2R R B &, R AU P A E 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.

KA IS, BN H X BB AT — bR e 7e I AL 4R 47, FIBAE 30%f RS (RIS TEH: 3.275V~3.305V)
T

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).

P Y A 0 P R AR SR A
The requirements of storage temperature and humidity are as follows:
PRUERE AR
Standard Storage -20°C ~ 35°C
WA iR g Temperature
Storage Temperature A AT IR B ONHAD

Absolute Storage -20°C ~45°C Short term (within 1
Temperature month)

> yE
2 i <70%RH
Storage Humidity

7. REFEZEZET Precautions for Charging

7.1 FLHLHIR Charging Current
78 R R IR AN o A F R PR S0V B K 7S R R UL o S R T R A P U 7S R T 51 RS T O TR TR
PERE. HUBIEREAN 2 PERER )L, I ] e = T BUR BRI
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 FLHLHL K Charging Voltage

78 L FEL AN T AR JIA% S PR R 2 70 F R o R v R R T 0T S R R R BN, R T RE 1 F B A
JBCRTERE . HUBRPERERT 22 e VEREM IR AR,  JF Al RE2 S EUR AN .

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

15




L. m X
@:F( mﬁ m (;%HH) ﬁ' FE.& ﬁ ]:L 12454 7{:}[.4#‘5 ;'JJ W25 Version Number: A/0

CHINA AVIATION LITIIUM BATTERY OOk, B Speciﬁcation R AT H# Issue Date: 2018-4-9

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 FUHLELEE Charging Temperature

HL DA ZAE 2 0] 78 FRR B . -5°C~55 " C I Bl W 24T R (FERBEAR ZHK) .
The battery should be charged under the absolute charging temperature of -5°C~55°C (As shown in the technical

parameters table).
7.4 %1l % W] 78 FE Reversal charging

IERfER M A IE AR, MAE R AR . R IEANER, & SBRIBIRE I 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. IHFEZZET  Precautions for Discharging
8.1 JAHLHLIL Discharging Current
TS0 FRL PR AN o AR RIS 500 7 1 B R LI, DR FRL AN P 2 B B P M A B D el O T e R B U A,
o I HL It B R IR T L PR o S AR e A L

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 Ji LR JE Discharging Temperature

F b D6 2T 245 0T TR BE = -30°C ~55°C A Y [l Y R AT IR (P L B R 8038
The battery should be discharged under the absolute discharging temperature of -30 'C ~55°C  (As shown in the

Technical Parameters table).

8.3 ZEILILTHHL Over discharging

FEHIBIEH A I R b, 22 e b B R Gy Lk A b O R R AR, A i O, K S BOR IR R TR
A fE

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 EE RS, FERIBAIIR A A, BT RE 2 i T O S R R T A T A I AR . I b TR
fkAs, rBRIE IR, AERIBAL T 10%~30% 1 HUIRZS -
What should be paid attention to is that the battery can be in the state of over discharging because of
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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. EAERIEIER I Cautions of Battery Operation

O.1 MHFH AT, 75 12 B S A AR S AR R AR T bR i

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

9.2 fEMEHIEREH, MBS GE. KUR, VIZ0EAT R, ZEIREAVE . phali it

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

9.3 ZEIb H R E BT ET 7 s e R A o e b

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

9.4 ZRIKG MM E, JFEEmcd. I, EREEAIE T Rt AR

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

9.5 FibkEg i, e RAGR, il EBIR,

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

9.6 JRF HLIMTE 2242 AL B, ANEHRN K Pk,

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

9.7 A< e ith A BEAE FH A B 7 LR I FE L AR R

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

9.8 FEthAR 1 THE B I

Precautions for the Design of Battery Box

®  FJBAE N L AL 5 R DA DRALE H P 35 FRL S SE A U A o 5
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

® R A 22 2 HL (R B AL AN R A A (T A

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

®  HUVBAH AT AT > R A A AR R R, eR T R AR ORI R RS B R RS B R e R
Hh AR AN AR HE BT B ORAIE BT A s

17
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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 UL MR R I B K L Bl AR TR, R A 6 2 A I A AR HERIE B B AR AR
BTk B 2 i i i ) FE S B R IR Cn ik, AEAEAED, b A A 2R 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.

® &R ST RGN 10 UK (48 AN REH 2 AR LIS F I L T A2k, SRR A HLI AL IS I 4 K
< ¢ R AE B USRS, 25U S B 0 A A4 e v A I IR A 2 25 B 4P S . A R DAL
TORMATHZGN 1, FREIE B KGR R80PI SRR . PC . PET M. MR ek
PU SEREAT INomZE G, BARG LT RIE IR A T .

The blue insulating films, which wrapped over the metal shell cell, 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 HiWh[¥)i%EHE Connection of the Cells

o fERIFN GBI AER Fr, FiRERRIMEAEILE, SR RS SEBUERMA R, TRk,
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.

o U HIARERT RIER M . AR 1C R RN, S AR SR A B RIS FE<3mV, AR BEAS
PR i R B o RS B S R A
Aluminum material is suggested to connect the terminals. When the battery was discharged at 1c,the voltage
between the terminals and bus bar should not reduce more than 3mV,It ensured that exceptional heat did not

occur to the battery because of the augment of contacting resistance.

o CKHIBUCIR AT ERARE

Laser-beam welding machine is used to connect terminals.
9.10 HEJhE T RS NIMH Applications of Battery Management System (BMS)

FONEERMEEARSG, EEE. B RPEAD R
18
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Customers should configure a BMS which is used for strictly monitoring, management and protection.

o KN HEAMILE RGBTSR, N RGN A MBS, REHHE . KNG BT ITAS,
ST 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.

® KUANTIHE F B B U I R G I T RAE S, DL S R e R A R
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

® K NRAF TE B LIS B ) M A, AR R SR SRR 25 . A R e B R R S
BEL PAT ) M 0t 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.

o i HIIA B TEORAS . I RAR T 2.0V I, RPN BT AT RE S E BIK APE IR, A o A A P
JRERIE SRR HBCREUE BRART 2.5V I, RGEN B EREFEAR RN A/, AL R 78 oL 2 S AR
I Ta) o 2 7 R S I 3 R R OIS TR Y R 7e H, - B LB gt N TBCIR S

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 R G E AU BAEIERRIR SR AF T el (EIEARETS i, PRTE, BB AN AT D, AT
REM LR B RILR . BihE B AR G N AR iR /N 78 AN AR TS i R B AT 14 . ARIEAEAR T4
FURE FRUE AR 26 AF R e L, 75 00 P A F AN E 5 B ORI 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.

0.11 4ERIFIES W (P T i B s 3 g Mt 2 B AR AN 8 I DR IR T D

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

ISR R R EE ,  FRARCEE IR, A ERE, N TR BRIRES, JRSLEIREEIRYT, S EH
AR 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;

R DL A AR R T R R R AR, ARTRAE R, NSLRIYI WL UR, e A R R
Bom, Fri A G, F HIb AR B B A T A

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 charger after it gets cool;

LV LE R o S5 1 AN R AR R AE , (BT e T B ISR AR, 18 B2 100 PR IUHS LV RS 4 22 < 8 7
WFERE Y £, B R KSR TR KRR, VIBHK, S E s AT A B

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. H'EZEIW  Others

AR PRGE R FET, WEERALT . AR AR, AT A ATIEE .

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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1B R 0 3 7 P R £ )

A typical curve of single cell charged at room temperature.

Charge curve at different rate @257C
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Graphl. Charge curves of L173F176 at room temperature
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A typical curve of single cell discharged at room temperature.

Discharge curve at different rate @25C

3.50
3.40
3.30
3.20
3.10
3.00
2.90
2.80
2.70
2.60
250

Voltage/V

0% 20% 40% 60% 30% 100% 120%

Capacity retention

K 2. L173F176 ‘& i h 2%

21

—0.3C

—05C

—1C




i GEBR) BIRA

7= sa A&

k25 Version Number: A/0

CHINA AVIATION LITHITM

BATTERY €13,

Specification

3. HRHIAFEEEE 176A

A typical curve of single cell

Graph2. Discharge curves of L173F176 at room temperature

JECHR SR i 24 ]
discharged with 176A at different temperature.
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Graph3. Discharge curves of L173F176 at different temperatures

4. BAPRELE 3000 (ARG

3000 times cycling curve of single cell

Capacity retention

Cycle curve at room temperature
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3D effect picture of the cell
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Graph4. Cycle life curve of L173F176 at room temperature
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