@mmgﬁa GERARAS | FEEAREE ks, Ao

CHINA AVIATION LITHIUM BATTERY COLLTR,

U=

= om A Ag S
FRAEE T it

A5 L135F80B

& T B

AR H 1A AN &E
A0 2018.3.22 B

rithl 90 BZ i S

A M= FR U %5577 ZIITES
2018.3.22 2018.3.22 2018.3.22 2018.3.22 2018.3.22




=]y S u)
@ dFfsE e G&MH) BIRAE }_L A I:I%)I_M: (] E JRAE Version Number: A/0
o CHINA AVIATION LITHIUM BATTERY 0. 110 . - &AT B Issue Date: 2018-3-22
Specification

~m g B
Product Specification

yapi RN

Prismatic lithium lon Battery

A= L135F80B

Model: L135F80B

FiEE (B BFRAA
China Aviation Lithium Battery (Luoyang) Co., Ltd.




=7 —
@‘Pfﬁﬁ B G&FH) BIRAS }_I_I:I n%}I_IU*%_:-l’ J A5 Version Number: A/0

CHINA AVIATION LITHIUM BATTERY COL LT,

K47 H#A Issue Date: 2018-3-22

Specification

H 3 Contents

ARAETE X TOrMS & DEFINILION ....oovoeoveeescee et sssn s I
Lo TEFHTEEE SCOPE wovveveeeeeeeeeeeeee ettt nn et en s en e 3
2. FPEEBZET PIOUUCE TYPE....uiveieeiisiiscisciiete sttt sttt 3
3. BARHLH ST Cell DIMENSIONS ......ooovvevececeeec ettt ens bbb 3
A, FAFHTERE PrOOUCE PEIFOIMANCE ........cveeceeveeeeeseeeeeeseseseeseee s sees e ssss s esses e s st esssnsensin s nssn s e s ssansanssnnes 4
5. IBHERFI Precautions fOr TranSPOItation .............cceeieireiiiiieeiecisssisesesess st ssss s s esees 14
6. T AFYE B I Precautions fOr STOTAQE .........iviieeiieeiiieiietetssesesee st sse st ss ettt es sttt s s tas s enes 15
7. FEHEZE I Precautions for CRarging.........oeccccoerereieseesieeeeesessessessiesessesssessesssssesssssssses s sssssesesssesssnens 15
8. JUHIERE I Precautions fOr DISCNAIGiNg.........ccoeveeieiuceeiesiisssisssesessssssses s ssesssssessss s sssens 16
9. HLBHERAEVE I Cautions of Battery OPEration ..............cc.eveevueueriesesesessiesesseseessessessessesssss s ssessessessans 17
10. ZAKEHUALTE EMErgENnCY TIEAIMEN ....oviucveeveecseeeceesiessiessssessesssesssssssssessesssssssssessssssessesssessessansnssesssnees 20

11. HegEm

(@10 [T £ TR 20




)

PR R GEFH) BRAE

CHINA AVIATION LITHIUM BATTERY COL LT,

BRI
Specification

fiRZ~5 Version Number: A/0

ARiEE X Terms & Definition

YN 7E X
Terms Definition
Hh A fah s e G&RHD ARAT .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO ARFAG A R )= i R AR A AR (1 L135F80B (3.2V) 1] 7 HAL B R kA HLE
Product "Product” in this specification refers to L135F80B (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
s g R SIIEAR M SEA RS T IR A E] L A ES N
"Customer” means the companies, enterprises or individuals who purchase the products
Customer S .
described in this specification.
= &8 25+2°C.,
Room Temperature
CERIIN LS R Yt LEARARAT R

Cell Temperature

The temperature of the cell positive terminal.

P 2 PO IS 1] PO 8 L AE 7 B I ZE A R EL,  EAERUR M S5 T i AUE %

FEHUE R HEAEEL @ LTRE C o,
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 ERBCREHTY, BIBR A RSB PR, @ LRI AUE AR AR
FHED bnitE, LAY B R 80%I1 ARSI, FRONTEIA AT
Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it reaches 80% of its rated capacity called cycle life.
TFig H R T F R 2 8 A1 L BR A AT PRV A IR RV 1E SRR A 2 T LT 22
Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

TAE
Operating Voltage

A RS PR R FL I B AR AT PR, R AR AT R VAL A R I, R R A R R A 2
TAEH R SR T g i, R B gt i o s A ST, D6 20 o oA 4 H BEL R RR 28 P L
B EInin] AR

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.

MR E A&
Restore capacity

HIMAE )G, SRR P 4.2.0 F1 4.4.0 Z6 P A BObRE 78 F A6 AT I 25 6, L
7 AL AR 1526 4.2.1 R 4.4.1 %45 R 78 IO AR, 20 il e X 3 i & i e KA .
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.

fiif ORI E )
Charge retention
capability

RAE— BN, BN A)fE, TR PTIRAS H A B S AUE 2 B FOR) A 70 .
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.

K47 H#A Issue Date: 2018-3-22
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AEWHERES | BMEERET, B ENREETRE, RERBARSIUEREZ N 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.
PORBRTEEI g e T O AL T A 5 A
Product supply ‘ L PRI AR
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S RFUREER 4.2.1 A p 78 st
Standard Charging | Charge mode described in section 4.2.1.
PRAETCE RFURETER 4.4.1 ZFTA B A

Standard Discharging

Discharge mode described in section 4.4.1.

HLRI AR L o b, R B D E R SHL AT HERRA R SOC 4 Refy Rk

i HRAS . o S PN
State of charge | "HIUFVIECE. (RERILIEAORES.
(50C) 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.
F RV R AR RV o) R T R P T2 B PRV P TR AR SRR F T AR (R )
Bl R R R (R ) ) 5 R R SRS, IR R X L 4R i 25 T ) B T i e 3
s Ry | e I ST R T I RGeS AL Al
Battery HEAT 15 8.5 FL o TR
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, HLEHAL
“V” (Volt) ,Unit of voltage
“A” (Ampere) 255, HIR AL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) Z23%-/NiF, B g BT
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLEF-/NEF, BB AT
" < “Wh” (Watt-Hour) ,Unit of energy
A A “mQ” (Milliohm) ZEWcH, HFH A
meg:l;trfarzfent “mQ” (Milliohm) ,Unit of resistance

“C” (degree Celsius) %K/, 7 HAL
“C» (degree Celsius) ,Unit of temperature

“mm” (millimeter) =K, K& HA7
“mm” (millimeter) ,Unit of length

“s” (second) #F, Hsf[E]EAAT
“s” (second) ,Unit of time

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

AP AR IR T b TR R ALK L135F80B T 7S FEBER R A FE I ) R R RE SRR . BOREDR K ek E S
T

This specification covers the performance indexes, technical requirements and safety issue of the L135F80B

rechargeable lithium iron phosphate cell manufactured by CALB.

2. PR Product Type

2.1 FESL TR BERRE A d

Product Name: Lithium iron phosphate cell

2.2 TS5 Hk%: L135F80B
Specification: L135F80B

3. Bk R~ Cell Dimensions

2205+1.0
2175410

29.5x10

1352410
67.5:0.3

, |
B P 172
TSN
2-923+0.15 2-914+0.15
T H i JRF (mm)
Items Description Dimensions (mm)
L K 135.2+1.0
Length B
w UL 29.5+1.0
Width B
753
+
H Height 220.5£1.0
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4. P25 PERE Product Performance

4.1 FiARZ# Technical Parameters

Fr5 mH ZH U w1
NO. Items Parameter Remarks
Aoz o B #\‘ NN
1 %_)\iEﬁ'E _ 80AR h/ﬁﬁﬂ_l%
Nominal Capacity Standard Discharge
=} 3 Bl —
) _ _B&/J\ﬁi _ 80AR *m/ﬁﬁﬁ_l%
Minimal Capacity Standard Discharge
E i
Room Temperature
5 TARRLE o5 apsy | NERE TAFHIERA25/2447
Work Voltage y 4 Note: Work voltage at different
temperature refers to section 4.2.5 and
447
(Ac. 1kHz) Freai. 50%S0C
4 A ‘ 0.1-0.5mQ s, 50%
Internal Resistance (Ac. 1kHz) Fresh Cell. 50%SOC
bR h
g 78 Ha I (1] Standard Charge e AL
Charging Time PRI 78 H -1h Reference Value
Fast Charge
N=Nz=3
}CEhEEr/milrjz -5~55°C ZEE AL
TARREE AP Refer to section 4.2
5 Operating Temperature
I FL U P e 1y e
Temperature y ] . S 4.4 7]
Discharging -30~60°C ]
Refer to section 4.4
Temperature
7 Eﬁﬁﬁgg 1.87+0.1kg
Weight
8 FeRA R e
Shell Material Aluminium
4.2 A Charging Model
Frs ZH 7 FA #/E
NO. Parameter Specifications Remarks
FiR T, DL2AATE R 78 B 2 A B R 3.65V, SRJGTE3.65V T EERFEEA
ProEFE AR | R LA IR R R<4.040.5A
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 4.0+0.5A.
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Pt 70 FL Tk 52
422 Standard 25190 F b I
Charging Cell Temperature
Temperature
i 75 L ToVe AL E (T Ah 78 AR, — BRI bl o e 2
Absolute 0 Xf 7 FR LY R, R b AR
423 Charging -5~55C No matter what the charging model is, once the temperature
Temperature of the cell is above the absolute charging temperature,
charging should be stopped.
Y 75 B %i@fﬁ?@&tﬁﬁﬁ%Eﬁi‘ﬁﬁ’aﬁﬂﬂmﬂ%%ﬁt?&?, —HR
AbiLie a8V L P M L S 40 70 PR RS M7 7
424 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 NIERJE T 78 H LR BR 1 Charging Current Limit at Different Temperature

FE Yt 3 R Y
Cell
temperature
range

T<
-5C

5T
<0C

0 <T
<57

5 <T
<10C

45<T
<50C

50<T
<55C

20<T
<45C

10 <T
<15C

15<T

T>55C
<20C

NIEE N
LI
Maximum
charging
current
allowed

FAHEUIERE
Charging
voltage limit

ARV
Not
allowed

0.05C

0.1C 0.2C

0.3C 0.5C 1C 0.3C 0.1C

AN
Not
allowed

3.60V

3.60V | 3.60V

3.65V | 3.65V | 3.65V | 3.65V | 3.60V

4.3 VYRR FE B HLA. Maximum pulse charging current allowed

P fE A T, AR SRR Ak F O R A TS RO . AR SR R B SR VR SRR K 7S AL
ARSI [F] o 25 ™A~ N R P AR IR 78 FEOIRAS LA S R IR B2 85 55 A o 135 T 71 78 L SR A P RE £ R FEL L 7K A
P AR BRI - 2 1 G B LR B PR i B AT

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.

AN[F SOC R FESRAF T, SCVFERORBK 78 L FL SRR SE I TR 40 T 3R s -

5
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In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

duration are shown in the following table:

R I
SOC Cell Temperature
T<5C S5<T<0TC 0<T<10TC 10<T<25C 25<T<45°C 45<T<55C

—_— ARV ARV ARV ARV AN ARV
Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

>90% AT g AT 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

>70% e 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

RRRHIZhTEHLE, A R AT BURHRIN 0, I [R5 o T ik S8 L RFERI 18] o ARARI TP, Hitm] BLAE
TRRRES, BRTBAEFERRRA TR, Ui e Ras, EEmEsRA RV 425 SBVFH

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 JHEAE Discharging Model

Fr 5 ZH 7 AR /U
NO. Parameter Specifications Remarks
.. - FI T, DABOATEMFFELNEE 2.5V
441 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model 80A
KPS TR FL AL
442 Maximum Constant Discharging 80A
Current
SRk e F R Rk L
443 Maximum Pulse Discharging Current 160A %ﬁﬂﬁlmj\j}amm .
Maximum duration: 3min
(Long Pulse)
S5 R e R R k) HL IR K T-50°C,  Ham K TECHLINT [R] 9 30s
444 Maximum Pulse Discharging Current 240A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
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Absolute Discharging Temperature

445 ﬁ‘/&ﬁﬁl %?EE 2E42°C CERIENTYES
Standard Discharging Temperature Cell Temperature
ToAR HI AL A A AR I, — BRI
It ik R A 48 0 T8 P a5 9 R 1 TSR
146 EEpapis GEN T 30-60°C No matter what the discharging model is,

once the temperature of the cell is above the
absolute discharging temperature,
discharging should be stopped.

K47 H#A Issue Date: 2018-3-22

4.4.7 ANF)IRRE T JE0OH HL AL A 0 F A He B #1) Discharging Current and Voltage Limit at Different Temperature

SRR
i
Cell
temperat
ure range

5<T
<0C

-20 <T
<-5C

30 <T
<-20C

0 <T
<57

5 <T
<15C

15 <T
<45C

45 <T
<50°C

50 <T
<557

>
60°C

55<T
<60C

RV
KIBCH
it
Maximu
m
charging
current
allowed

0.1C 0.2C 0.3C

0.3C

0.5C

1.0C 0.5C

0.3C

0.2C

Rt
Not
allowed

R
1EHLE
Dischargi
ng
voltage
limit

2.0v 2.0V 2.3V

2.5V

2.5V

2.5V 2.5V

2.5V

2.5V

4.5 JikHhys e Pulse Discharging

FOVF I Rk R EE, EE A AN R 45205 1] Minimum Pulse Discharging Current and The Pulse Duration Allowed

FH B IR
SOC Cell Temperature
-30 <T<<-20C | -20<T<-10C | -10C<T<0TC 0<T<10TC 10<T<<45°C | 45 <T<55TC

>20% 0.2C/30s 0.5C/30s 1.0C/30s 2.0C/30s 3.0C/30s 1.0C/30s
<20% AL AR 0.5C/30s 1.0C/30s 2.0C/30s 0.5C/30s

Not allowed Not allowed
<5% ARV ARV ARV ANV ARV ARV

Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

7
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58

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.

4.6 H1ERE Electrical Properties
4.6.1 MK A+ Test Conditions

BRAAMES, W NAEIREN: 2545°C, HAXHREN: 25%~85%, KL /178: 86KPa~106KPa [ 15
BT

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 MIEAXFE 54 E R Requirements of Measuring Instruments and Facilities

R I T A AR . B CELAR IR AN AL 6 2 B0 Ve AR ) 4% [ 50 R v B e AR ey
KA R E Bt EEM, IEAROHN « PraliRIcR . BRI EAT % 1S BEARRE BT, HORE R S T4
TEARAE [ — MR R ER N T NS BV PR ER =70 2

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 PEREFE4R Performance Criterion

E=) i H BORER MR T5 2 Fe o5 9%
NO. Items Technical Requirements Test Methods
SERIEN A/ o0 1% NI Y O
Paray /7 T ‘/[:l:slzﬂvk . N
y]\m ﬂ‘ﬂkﬂ%lgﬂi */T‘[/ 1HE - E\{myz
1 No damage, leakage, oil . .
Appearance A . Visual Inspection
contamination. Legibly
marked.
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Discharging
performance
under room
temperature

T
Discharging Capacity:

80A JHiI >80Ah
Discharged at 80A>80Ah

80A A LA &

Discharge capacity at 80A:

E T, PL80A BT A MR 2.5V, tHHEIK
BAE (LLAhIH).

It’s the capacity (in Ah) when the battery is discharged
to 2.5V at 80A at 25+2°C.

e (R
fiE
Discharging
characteristics
under high and
low
temperatures

TR A

Discharging Capacity:

a) 55 CH>98% W 4A 75 & 5
Discharged at 55 ‘C >98%
initial capacity;

b) -20°C I >70% W] 4 75 & ;
Discharged at -20°C >70%
initial capacity;

e L A

Discharge capacity at high-temperature:

a) FRIMARAE TS A s

Standard charge;

b) 7E 55+2°C s AF T4l & 5h;

Be set aside for 5hat 55+2°C;

C) fE 55+2°C %k T LA 80A Ji L 24 1k HIE 2.5V,
THEH S (LA Ah T,

Discharging the battery to 2.5V at 80A at 55+2°C,
calculate the capacity.

(IR A B AR 4%t T AR PR AT

Discharge capacity test at low-temperature:

a) FRIARAE TS A

Standard charge

b) #£-20£2°C o+ N HHE 24h;

Be set aside for 24h at -20+2°C;

C) fE-20+2°C 41 N LA 80A JR LB £ IEHE 2.0V,
THES AR (BLAh ),

Discharging the battery to 2.0V at 80A at -20+2°C,
calculate the capacity

f R
Rate charge
Performance

TEZ=9T% WA,

Capacity = 97% initial

capacity;

a) =i T & it ASOATBUHE =4 L HLK2.5V, # E 1h;
Under room temperature, discharge it at 80A to cut-off
voltage 2.5V;

b) FiR T, LAI60ATE iy 4L 7e H 28 H A v it i
3.65V, #RJ5E3.65V T 1E K FF4k e L B % Hji PR
<4.0£0.5A, F#E1h;

Under room temperature, charged to 3.65V at a constant
current of 160A, and then, changed continuously with
constant voltage of 3.65V until the current was not more
than 4.0£0.5A. Put aside for 1h;

c) =i T, & HIBLIBOAUIN 4% (EHK2.5V;
Under room temperature, discharge it at 80A to cut-off
voltage 2.5V;

d) THEBCEAEELL Ah ).

Calculate recovery capacity (in Ah).
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LI RE
Rate Discharge
Performance

LV 25 f = 95% M 4R 7%
g
Capacity = 95% initial
capacity;

a) FL I bRE S

Standard charge;

b) =T, HhI240AH R 2 400 L 2.5V,
Under room temperature, charge with 240A, to cut-off
voltage 2.5V;

¢) IHHEBUEEE(AANTH.

Calculate recovery capacity (in Ah).

fiif LR 5 &
BIKERET)
Charge retention
and capacity
recoverable
capability

T HL IR KR 22 >96 %] 4R 25
&

Charge retention>96%
initial capacity;

B EIKEF9T%HIIRE

=

==
Capacity recovery>97%
initial capacity;

1. =iRf RS EERE R
Charge retention and capacity recoverable capability
under room temperature:

a) FRIARAE TS A s

Standard charge;

b) 7E 2545°C 5 A T fififF 28 K

Stored for 28 days at 25+5°C;

C) i F, L 80A JHEZL LML, THE A IR

& (UL AhT);

Under room temperature, discharge it at 80A to cut-off

voltage and calculate retention capacity (in Ah).

d> I AT AR AE AR

Then standard charged again;

e) =i ~, L 80A MHEZIEHE, IHHEIKEAE
(L Ah i),

Under room temperature, discharge it at 80A to cut-off

voltage and calculate recovery capacity (in Ah).

2. i R R S A R KR RE

Charge retention and capacity recoverable capability

under high temperature:

a) HBARAETS L

Standard charge;

b) 7E 55+ 2°C % MF N7 7 K:

Stored for 7 days at 55+ 2C;

¢) =i FEE 5h f5, DL 8OA BUEZEZ Lk 25V,
THRATHRORFA R (BLAh D),

Under room temperature, Put aside for 5h, discharge
with 80A to cut-off voltage 2.5V and calculate retention
capacity (in Ah);

d> I AT AR AE R

Then standard charged again;

e) Eim F, LL80AMHEL LML 25V, HHEIKE
i (BLAh).

Under room temperature, discharge with 80A to cut-off

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

10
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fEfriERe
Storage
Performance

Al K 75 B = 95% W] Ih 45
%

Restorable capacity =95%
initial capacity

a) HIBARAETE L

Standard charge;

b) LA 80A FLILHE 30min.

Discharge 30 min at 80A current;

c) 452 CIRE A1 28 K;

storage for 28 days at 45+2°C;;

d)= I M E 5h;

Under room temperature, put aside for 5h;

e) R FREAT AR TS s

Standard charge again;

f)Z T, L 80A R B 1L K 2.5V,
Under room temperature, discharge it at 80A to cut-off
voltage 2.5V;

)i AR (BLAh ).

Calculate retention capacity (in Ah).

T A i
Cycle Life

>3000 &
>3000 cycles

a) % i, PABOATH I #7478 L £23.65V, SR E3.65V
MEEFFEE S LB RN PR<4.0+0.5A, & E 10min;
Under room temperature, charge to 3.65V at a constant
current of 80A, and then, change continuously with
constant voltage of 3.65V until the current was not more
than4.0+0.5A. put aside for 10min

b) =T, LL8OAMHIKHZE 2.5V;

Discharge at 80Ato 2.5V at room temperature;

0 HEa) ~b) , EFEBRFEAHESEN 80%.LLE,
JIT 58 BB AT PR UK TE SO 1% F i ) O 24 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 41k fE Safety Characteristics

Fr5 TiH BORER MR 75 B D IR
NO. Items Technical Requirements Test Methods & Steps
a) Hth (4D rrETH;
Standard charge;
upi Gl ABENE. K AW | b) Ll 80A HLIfHHL 90min;
! Over-_(lj_les;harge No exl\;}:)ols;gﬂégl\é? fire. Discharge with 80A current for 90min;
c) M% 1h.
Observe for 1h.
) W7 FARME . ARk a) Hh (4 triERHE
Overcharge Test | No explosion. No fire. | Standard charge;

11
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b) LA 80A HLFFE LA 5.5V, Bi7E AL 1h G151k 7o H;
Charge to 5.5V with 80A current, or charge for 1h;
c) M 1h.
Observe for 1h.
a) It (4D Rt
Standard charge;
b) Wb (H) B, AR INTRLEE 10min, A4
i Rie, x| R Smd p |
3 Short-circuit No explosion. No fire. Conr.lect the.cell(.battery mod.ule)_posmve and ne.zgatlve
Test terminals with wire for 10min directly. The resistance
of external line should be less than SmQ;
c) M% 1h.
Observe for 1h.
) Hth () FrifEFEH;
Standard charge;
b) Hit (4D IEGm T R M 1.5 Km AL A ik
. ARRME, Ak, Auwg | PRI E; _ _
4 Drop Test 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;
c) M% 1h.
Observe for 1h.
a) It (4D prdEF;
Standard charge;
b) Hh () JANIRAET, LA 5°C/min AR H =R
£ 130+£2°C, JfPREF 30min JEiF LN
. JINE REYE. Ak Put the cell(battery module) into the incubator, the
Heating test No explosion. No fire. | temperature is up from room temperature to 130+2°C
at the speed of 5°C/min, and stop heating after lasting
for 30min;
c) M 1h.
Observe for 1h.
) Hh () FRifEFEH;
Standard charge;
e S b) ?ﬁfﬁﬂ%ﬁiﬁﬁiﬁ?ﬁ: -
6 Crushing Test No explosi‘on. No fire. According to the following tei[ co‘ndltlons‘: ‘
——HFIETT A LT E A AR ()
Squeezing direction: Pressure perpendicular to the
battery plates;

12
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—— PR AR 75mm EEFAE, R
AR BE R T4 5% S I A RO
Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;
—FEEE: (5+1) mmi/s;
Squeezing speed: (5+1) mm/s;
——HFEAEE . HRIAE] OV BAR T Rk B 30%
B IR 7Ji8 3] 200KN J5 5 1EHF s, OR45F 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% 1h.
Observe for 1h.

a) HARAETE

Standard charge;

b) F ®Smm~®8mm [P Fyil e CEFAR iR #E A
JZ7h 45°~60°, EHIREIER . o, &bz A
15, LA 25+5mm/s B, AHE BT 8 B ARAR 1 7
) 532, Lo o0 B A AR BRI ) LT ey, ANE
15 B AL & it

7 | Nail p%eJIFftJration \ Ki%i’ﬁ.\ A K _ Penetrate the battery from the vertical direction
Test o explosion. No fire. throughout the inside plates with the @Smm ~ @8mm

heat resistant needle( the cone angle of the needlepoint
is 45°~60°,the surface of the needle should be bright
and clean, with no rustiness, oxide coating and greasy
dirt) at the speed of (251+5) mm/s (the needle should
stay in the battery);
c) M% 1h.
Observe for 1h.
a) it (4D briEF;
Standard charge;

. e ﬁﬁiﬁ‘;l I TR b) it (1) RN 3.5% NaCl R R B0

immersing test No Ieakége. . "2y RTRN e A B AR ES b

The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
a) Hth (4D ArrETE;

. Tﬁwﬁﬁg\re TR A Standard charge;

cycling test No explosion. No fire.

byt it () NIREERN, AR IR 1
BEAT T, RIS IR

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;

c) M 1h.

Observe for 1h.

10

RAE
Low air
pressure test

ANENE. AN K

No explosion. No fire.

a) Mt (4D Rt

Standard charge;

b) Hih () WAMRAUEAEA, TR Uk
N 11.6kPa, IEENER, #HE 6h;

Put the cell (battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laying for 6h at
room temperature;

c) M% 1h.

Observe for 1h.

2\

VE: 1. HEHRAL DL S DAL FAA e R
2. Hih 224552 GBIT 31485-2015 (LA 43N 7118 Mt 22 452 5K MR E6 712 .

Notes:1. The battery module contains five or more cells in series.

Refer to GB/T 31485-2015 power battery safety require and test methods for electric vehicles .

RIS — MG A LA 8]

Table 1 temperature and time of one temperature cycle test

JE EFAS AN R i
temperature/ C time/min Adding time/min | |0 PCratre change
rate ‘C/min

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 3

85 110 410 0

25 70 480 6/7

5. BHIERZEM Precautions for Transportation

HVBMN ZE 30%~60% T FERAS N A28 s A AT is ey, (Eizdiid fErh BB LRI 2 RS v el s, Bk H A
MR, AEEE . EH RS K. BREE T iz, fisisiiESE MHT 1020-2013 (B HEbiwsis

HRLTED 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

BRAS Version Number: A/0
K47 H#A Issue Date: 2018-3-22
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batteries by air.

6. AR ZE Precautions for Storage

R GBS 1) EEEIREEN-20°C~35° CHITEE . THRIENE =N, &% 5 Ry ik, a5
KIE IR AEAFHOERET, 2R B B &, I e WUt o A

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, A7 0T e T — bR 7o TR Fe e, FL B AE 30% 7 RS (FBJEYEH . 3.275V~3.305V)
TIAF

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).

FEL Y e A O B B AR SR AN T

The requirements of storage temperature and humidity are as follows:

NN K CRTIA D
PRI TS
-20°C ~ 35°C
e Standard Storage Long term (more than 1
AR T Temperature
! Storage Temperature month)
9° 1M S0t AT IR K (AP
Absolute Storage -20°C ~ 45°C Short term (within 1
Temperature month)
» N=5:=2a
2 fif L <70%RH
Storage Humidity

7. REERZEI Precautions for Charging
7.1 FLHLHY Charging Current

78 HL LI AN R I A IR 5 R S ) 0P RO 78 F FEL I o S FH v T (B P U 7 P T 1 51 RV ) AT
PERES LB REFN 2 A VERERI IR R, I Re2x B BUR ABURIK .

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 7 HHJE Charging Voltage

15
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70 HE R AN T AT o (1 266 %6 70 H H o R v L v T 0T T PR R R BN, K T R ] RS L T R 7R
JREERE . HUBRIEREAN 22 A PERE R IR AL, JF 7T e o2 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 e HLIRFE Charging Temperature

L DA AE 20 78 FLR B2 . -5°C~B5 C I [l N AT R HL(FE B AR S 40K)
The battery should be charged under the absolute charging temperature of -5°C~55°C (As shown in the technical
parameters table).

7.4 %% b Jx a1 78 FE Reversal charging

IERfESE B IE SR, AR AR L. A I IE AR R, W FECRIIR LI A 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. MEIEAZEM Precautions for Discharging
8.1 JHLHEJ Discharging Current
TR R PR AN B A RIS 5 0 1 B RTBCHL LI, R PRI P 2 S B P 2 R S ek T e R Bud A,
24 HH L A B O s S PR ) o S AR A O o

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 Jil HLi FE Discharging Temperature

LB DA AE LT T FRIR FE . -30°C~55°C G H W #E AT T (FE L AR S H5R)
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE 1kl jitH Over discharging

FEH IR H A A, B2 b i B R Gy 1 v TEOR R R A, A E i R, R S BOR IR R I
A2 Al i
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.
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i BRI, AR AR I, e Re 2 i T ORI A T AR O RES . B R TSR
MIRA, HIBRE 7R, 1k F AL T 10%~30%m HIARAS .
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. HMbERVEIEEZEI Cautions of Battery Operation

9.1 T HI LAY, VH A B AR A5 A B A R T AR IR

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

9.2 MRS, NMmBEAIE. KU, UIZIEATRM, FRIREA . phdi .

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

9.3 Z5 L E R RN AT 7 B e R E R o H

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

9.4 ZRILKE R RIS, JRRE it . POPE. ERESANZS T R

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

9.5 ks i, Ak A fals, it E A

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

9.6 JR T MBI LA AL B, BB KT EUK .

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

9.7 Araits HRE(E AR T it T I FE B As e

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

9.8 HEIBLFE W TIER FH I

Precautions for the Design of Battery Box

®  FHIMFI NI AL U8 RO LI R LR UEF: A AT Lt G 32 M U o
Battery box should have enough mechanical strength to make sure that the battery inside would avoid
mechanical shock;

® R Py 2 2 It (R SN AT A K1 A 5
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Places inside of the box which are used to fix batteries should not have sharp edges;

FEL YA (1) 52 T I 7840 S A P s () R e, T e R RO B T ) R ) P RS B P e BAR
Hh B AN AR5 B R IE T A
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 BT S A 702 R FLTB I B 7K . BRI, R R 0 250 2 [ 5 AR R E I K Bl AR5 2.
H TRk B 2 1) T 5 A B RV R R (A ik, AR5, AR FE S AR R T SR ARIE SR 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.

< B TR AR T RN U R R €0 A8 25 AN B A2 AR ARSI 00 T 482k, A R 2 F T AL IS I A6 20 255K
B TE HLIBAE A BT, AR S 5 T 00 AE SR e A I AN 5 B 4 H e . 7 R IR DL B
BORMATHZPR, W REERGE KIEKr. R MASGHM TR R PC . PET JB. MK
1 PU ST NS, BARLZG )T RER R KA Al

The blue insulating films, which wrapped over the metal shell cells, 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 HiJ 1% 4% Connection of the Cells

A8 I AT N TS BEARAEAE L B, MR R BRI A Sz, SR B A R, ThEekak.
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.

AW ARIE B RIER b . FRIAE 1C ORI, 3 5 8 B PRIE S FE<3mV, AT LREEAN
RT3 v PRI K B S R

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.

KA BOCAF N BT A A
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Laser-beam welding machine is used to connect terminals.

9.10 HEIhEH RSN Applications of Battery Management System (BMS)

M ERME R ARG, ME R FES R b,

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

® XN EAME I AGTEM BRI TR, TN RGBSR, RGEIE. #ASEHDG(E BT VRS,
AR = S N
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® KPR BB EE U B E T RGBT FIRESE , DA Ss e B R s R e
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

® K NORAT ST R rE B e K U, A R R SRR 2 . AR % SE R s R G Y
B P e DKt A P U R AN R 7 et B PR UE 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.

® A F A B HOIRES . BRI HLRAR T 2.0V I, FRIE AR T e 2l K A ORI, IS rho A E R
JELRUE SRR A BT L AR T 2.5V I, RGN EBREAERRAR BN BN, A2 B0 78 L BT SE AR R
I A] o 25 e S5 I FH 5 A8 fo R IR R) P9 = e e, 97 L P e NG 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.

o Rl S AE ARG AR LGRS N i CRIAERRESS L, TR7e, BRSO A A AR D, AT
RE LD IR A A R PRI G . F S T AR 0 A R i/ 11 7 R AR P A 7 rlR B AT 45 ) A5 IEEAR T A
FUA SR E B 2 AF e r, 75 U A A AN AR E B R ORAIE 534
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
19
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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 RIFES WL (P B RS 12 ) it 2 BB AR A ORSR T

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

10. 'B&fBHALE Emergency Treatment

o R HIMA MR, AR, A, N KM IRE, JSLRLAERYT, Sl
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;

o IR LA AF I B R Rk, R AR ARSI, RO RIYIMT IR, A R T TR
Bom, FrRIBR AN, KR E s A R
During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,

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

o FBENIRFM P KA, B Re A B SR, BRZNE AR BOR Bt RE 4 = A It
s vb b, BUE A A RS . TR, VIRRK, A% i Ja AT b 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. H'EZHEI Others

FEATA R R ARSE LA, FE WA NF . HA M BRRASE I, A2 7 AEAATIEA.

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:

1. A HL L 78 P T e £

A typical curve of single cell charged at room temperature.

Charge curve at different rate @25C

3.7
—0.3C

36 ——05cC

35 —1C
34

3.3

Voltage/V

3.2
3.1

3
0% 20% 40% 60% 80% 100% 120%

Capacity retention

& 1. L135F80B 7 in 76 L Hi 2

Graphl. Charge curves of L135F80B at room temperature

2. PR FE R T PR M TR R R

Atypical curve of single cell discharged at room temperature.
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Discharge curve at different rate @25°C

3.5

24 —0.3C

33 —0.5C

3.2

1C
3.1

Voltage/V

2.8
2.7
2.6

25
0% 20% 40% 60% 80% 100% 120%

Capacity retention

Kl 2. L135F80B i 5 FiL 28
Graph2. Discharge curves of L135F80B at room temperature

3. PRI AN EE 80A T FE LAY i £ 5]

Atypical curve of single cell discharged with 80A at different temperature.

Discharge curve at different temperature @80A

34

551 .

32

20 o’C
-101C

% 2.8
& -201C
5
£ 25

o -301C

22

2.0

0% 20% 40% 60% 80% 100% 120%

Discharge capacity retention

3. L135F80B A [m]iff: £ i i 1 2%
Graph3. Discharge curves of L135F80B at different temperatures
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4. FARFL M 3000 XAEIA A

3000 times cycling curve of single cell

Cycle curve at room temperature

120%

100%

80%

60%

40%

Capacity retention

20%

0%

0 500 1000 1500 2000 2500 3000

Cycle numbers

Kl 4. L135F80B I {31 77 i i £k
Graph4. Cycle life curve of L135F80B at room temperature

5. FLAREIBSTARRUR A
3D effect picture of the cell
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