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Prismatic lithium Ion Battery

A5 . SE200FI
Model: SE200FI

PRHLBER (P ARRA A
China Aviation Lithium Battery (Luoyang) Co., Ltd.
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FIGEY Terms & Definition

Cell Temperature

NS EX
Terms Definition
HinsEes PR CGREE) BRAE-
CAIB China Aviation Lithinm Battery (Luovang) Co., Lid.
= o FHRE PR TR EIEPinEEE =1 SE200F I (3.2V) m[FceEwtEsiigait.
Pro dlnltt*lt "Product” in this specification refers to SE200F 1 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
= == | AP v Tk e T P =Y O VAN I )
"Customer" means the companies, enterprises or individuals who purchase the products
Customer e - } .
described in this specification.
—— Nz
£ o 25497
Foom Temperature
FRRE B IETRABIERE -

The temperature of the positive terminal of the cell.

EATERE T BPTM L HEE S B TR NERE, BriEE LTS

voltage (OCV )

FErRRfEER EFHEE, BELFECFT.
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, usnally expressed with the letter
13 C” N
MR BREHEBNEAT , BlpEESEA N, BRELL RN ETE S =
e | D, USRI ST, BT
Cvcle life With the repeated charging and discharging, the capacity of cell will gradually decline. Usually
) the rated capacity of the cell is a standard, the number of charge-discharge cycles is called
cycle life before the capacity is less than 80% of its rated capacity.
HERE s E R fe 2 MR e T rR AT Rt I AR A 2 [BIRRR L -
Open circuit Open-circuit voltage 15 the difference between positive and negative terminals of a cell without

any circuit through the external circuit

TR E N PR BB RahAH R, Eie AR miBd  PeakEeT, AR ErEE .
TireBESERTHEERE, FhEmmERmAsiT, Lo iRk R rre
=i gz Rl

Restore capacity

TiEERE Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | potential difference between the cell terminals when the current through the external circuit.
Working voltage 1s always lower than the open circuit voltage, because when the current
through the inside the battery, the polarization resistance and ohmic resistance must be
OVErcome.
BT, IBREMRRE 4.2. 170 4. 4. 1 EARIRERNBREFINENEE,
RETAIRIEAA S B 4. 2. 170 4. 4. L RESHRFEREAE, SRR 3 0NERNR
REEE FiHe

After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.4 .1, the maximum of 3 measured values were selected as restore
capacity respectively.

TR FRIFIFRES

Charge retention

RE—ERE [, MF—EEE. HeERIEESTIREEZra .

In a certain temperature, charge retention is the percentage of the discharge capacity and initial
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capability capacity after the battery stored a certain time.
EEmERE BEME—TERE [, WiE—ENEEETRE, HElNBEEESiREE ke n 4.
Capacity recovery | In a certain temperature, capacity recovery capability is the percentage of the discharge
capability capacity and initial capacity after recharging when the battery was stored in a certain time.

.':hL A \J-E.A —_ — hl —— e

R R D | T R TR R AR PRI R R
u:nntracl':crp : Terms of the deal signed by CALB and clients about the specifications of the product.

/BT AR 4.2.1 FRTARFERET -
Standard Charging | Charge mode described in section 4.2.1.

RIS At 441 RIS

Standard . L ]

} ) Discharge mode described in section 4.4.1.

Discharging
EAREEER L, ERM—TERMEE, RHEERGERMN soc TRaiiiEs

T RS e AR . RIEER e RS i .

State of charge The percentage of remaining capacity , is also a important parameter, Only estimating the SOC

{SOC) accurately can improve the utilization efficiency of the cell, and ensure the life and safetv of
the cell.
FH et ER SR F Rt T BT 2R T n - R tER T SR THE R Rt B (5ERT)
akFEMIESR (BERh) SR RR AR, H R S it TR R e

e | Be USRI ER AN R sl Y, FELL S R T
Battors TS KIS TISHEME .

}hnagerﬁmt The electronic device is composed of electronic components and battery confrol units. The
Svstem electronic component is to collect the data related electric and heat of cell (integration) or
{EMS} 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 svstem, and also exchang informations with other control units
on the vehicle.
VT (Volt) TR4F, FRIEE{
“V7 {Volt} , Unit of voltage
“A” { Ampere) FTE, BB
“A” { Ampere} , Unit of current
“Ah” { Ampere-Hour) ZZIE~|8, EfRE{L
“Ah” ( Ampere-Hour) , Unit of electric charge
“Wh™ { Watt-Hour) FAF~|07, EEE=8{Y
Snie=! a2
%E_iﬁfi “Wh™ { Watt-Hour ) , Unit of energy
nits o ke == =
mes N ent mO” (MilliOhm} EEE, BIERH
*mQ” (MilliOhm) , Unit of resistance
“17 ( degree Celsius) 1BEEE, BEBEN
“107 ( degree Celsius} , Unit of temperature
“mm” {millimeter) =24, €ER
“mm” { millimeter} , Unit of length
“s” (second} ¥, BB}
“s” {second ) , Unit of time

#1T7HHA Issue Date:2016-8-15
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“Hz” (Hertz) 2%, SRR
“Hz

" (Hertz) , Unit of frequency
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1. EH BHE Scope

FFmAlE Pl PR 1) SE200F | AI e tiE R - Mt RdiE T . BARREE2IES

T

R

This specification contains the performance indexes technical requirements and safety issue of the CAIL00
rechargeable lithium iron phosphate cell manufactured by CALB.

2. =2 Product Type

2.1 PEREFR: WEsTH e
Product Name: Lithium iron phosphate cell

2.2 BI=#%5: SE200F [
Specification: SE200F |

3. Bk R+ Cell Dimensions

2753
37042

e I N B B S B

182x1 71t1. 5

. 10840.5
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S| @it =T (mm)
Ttems Description Dimensions (mm)
<= 3
L Tt 1821
=
N s T1+15
b Width e
e _—
H Height 279+2
4. =B E Product Performance
4.1 3EAEH Technical Parameters
F= =] £41iRAH e
NO. Ttems Parameter Femarks
; ﬁﬁm-&z _ it ?mxﬁlii{EE
Nominal Capacity Standard Discharge
=== e
2 =R 200Ah I/
Mintmal Capacity Standard Discharge
T{EEBE
3 25365V
Work Voltage L g
PR (Ac. 1kHz) , ZheRat. 30%S0C
4 ) 0.1~0.5me .
Internal Resistance | Ac. 1kHz) Fresh Cell, 30%S0C
FrEe =
. TRERAT (] Standard Charge ZEE
5
Charging Time HIETEE e Reference Value
Fast Charge
HEFFSOCEREN
i Recommended SOC S0C : 10%~00%
Window
=]
?ﬁgﬁ 0--45°C SEE 42D
b= | i 3
IT’E@E Fenndratirs Refer to section 4.2
7 Operating D
B Disch " 20-55°C BEE 447
it on - Refer to section 4.4
Temperature
H i
8 RMEE 5.7+ 0.3kg
Weight
5 AEEIES] e
Shell Material Plastic

4.2 FtFE18T! Charging Model
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NO. Parameter Values Femarks
=im [ 5 LAOOATERFRET R E B {F Rl E [E3.65V, BRTHE3 65VT [EEHETT
TEEBIET, | BE EERm T IR=10=1A
4.21 Standard At room temperature, charged to 3.65V at a constant current of 60A, and then,
Charging Model | changed continuously with constant voltage of 365V until the current was not more
than 10=1A.
tET R
et B =
122 Standard 25607 FRR
Charging Cell Temperature
Temperature
.8 iRt A PR e iR, , — B R IR e e
B IRARE
prdsins , XFTR A, AR
423 Charein 0-451C No matter what the charging model 1s, once the
T SIS temperature of the cell is above the absolute charging
emperature )
temperature, charging should be stopped.
st ikt R R eE AT R S, — B
} Absolute %;\:3?5\; iﬁ%f&%ﬁﬁﬂ%i]-ﬁ%%ﬁﬁ@: EUEJJ:EEE
4.24 . ; - No matter what the charging model is. including pulse
Charging Maximum 3.75V } ;
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

425 A[aERET st e wFRH| Charging Current Limit at Different Temperature

Fa R R

Cell temperature range

<01 0-51C 5-101 10-457 =451

ﬁl¢ﬂ_ﬁﬁ% EE-"JIL

Maximum charging
current allowed

43 iR B RSEEEE Maximum pulse charging current allowed

FafEREER, BEHETEr R PR BT RRNR . TEREERF T IR ATt R
FOFLEhef (Bl PR T T RET DRI A SRS B BBt B R 1 - iR T PR E M A st Sl 2.
HEHR A E ek R RER T -

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.

4[] SOCFLRAEFRMT , RS AT RindsenT B0 T =P -

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

3
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duration are shown in the following table:

BEliE
S0C Cell Temperature
=517 -5~-07 0101 10~-237 23501
~00% AR ST ST 1C/5e 1C/10s
Mot allowed Not allowed Mot allowed ' '
AR ST . . .
T=80% 1C/5 1C/10 1.5C/10
‘ Notallowed | MNotallowed 78 : i
SR . . _ ,
=70% 15 ) .y ;
o Not allowed 1C/5s 1C/10s 1.5C10s 2C10s
SR . . . .
< 70% 1C/10 1.5C/10 2C/10 2C/10
° Not allowed : TS : :

FnhlENFERE, BMEREEIRIRITER, BRI F T akis TRk Eesn 8. (FARITHARY, sRtATL il
Threhas, el TR TR, BTEtraRaTEIR, A tE s e H= R -
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

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

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

4.4 mrEEE T, Discharging Model

2= =5 EEAE
NO. Parameter Specifications
. 3 = “ N 2 ! e 9] T
ﬁ?;ﬁ:ﬁﬁ%ﬁf‘; E-"ﬂ:ll—l_ ’ L:-)I‘-. DUATE -’JILﬁ ;EﬂEE:I:i{EFEEFmﬁ_ J\ SV
441 . . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 200A.
E‘?‘Cﬁé EﬂEEEE-"JIL
442 Maximum Constant Discharging 200A
Current
EFJA:H?]{.-'EIJWEEEE#ML { ‘ll%ﬂ?]f.;l:h ) = _L%Hrj_lﬁ-lj'j 3min
443 Maximum Pulse Discharging Current 4004 B_E ) .
Maximum duration: 3min
{ Long Pulse
iR T 50T , BRi<hienT (8]
S A BRI R ER A (RE R #910s
444 | Maximum Pulse Discharging Current 600A When battery temperature is below
{ Short Pulse} 50 1T, the maximum discharge can
last 10s
4as BENBE R . B
Standard Discharging Temperature Cell Temperature
Y TR e | TR PR EE, — B E
o Absolute Discharging Temperature B W e E E AR i 2m A i el B
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FrHS 1ERiTeR

WNo matter what the discharging model
is, once the temperature of the cell is
agbove the absolute discharging
temperature, discharging should be
stopped.

5 EEM4HEE Electrical Properties
451 Mg E{E Test Conditions

fe A AES , HIEREREN : 5°C, 1EFNEEN : (15%~90%), A SJESH: 86KPa~106KPa 3T
BHHT-
Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25 £ 5°C, relative

humidity: (15%~90%) and atmospheric pressure: §6KPa~106KPa

452 MEFE5HEEF Requirements of Measuring Instruments and Facilities

EEME A PrE . BE (AR TN inEStrineg&iiieg ) HREFRT It ERENESE
FTESHTERTES, FEEUEIR. FEht (Gt S B NIRRT, BB s TN
e E— T HERSEE T HNSHRIFREN = 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.

4.5 3 M EE54T Performance Criterion

= mE BARESR Ml ER SR
NO. Ttems Technical Fequirements Test Methods
El RUACARR R S
iR, AR, S

1 S Appearance | No damage, leakage. oil
contamination. Legibly
marked.
\ W 200A TR =

=B | EEE:
TRWGBIEE | PEAR: | AT, LA 200A #iTHEE T REE 25V, HE
N Discharging scharging Capacity: .
- performance under . FEBEE (L) Abit).
room tem s 200A FiTEEAT=200Ah It's the capacity (in Ah) when batteries are discharged to

P Discharged at 200A=200Ah | 2.5V with 200A at 25 £2°C.

WVisual Inspection
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SRR AR
Discharging
characteristics
under high and low
temperatires

MIEREE

Discharging Capacity :

a) S5TCHT=08% IR &
Discharged at 53°C=98%
initial capacity

b) 20TCR =70 e S
Discharged at -207 270%
initial capacity

1 SEEEE:

High-temperature discharge capacity:

a) ERAIT/ESRA ;

Standard charge;

b) FE 55£2TEMH T HEE 5h;

Put aside for Shat 55+ 27"

CIFE 5522 TR T1L 200A R ELE |FEBE 2.5V,
TEREEE (L) AR,

Discharging the battery to 2.5V with 2004 at 55 * 27C
caleulate the capacity(in Ah).

2, {HAMEEE:

Low-temperature discharge capacity :

a) EMT AR ;

Standard charge;

b} TE-20£ 2CEMHF TIRE 24h;

Putaside for24h at -20+ 21"

c3 202 2T FHTEL 200A B EL [FERE
2.0V, itEREREE (L) Ahit).

Discharging the battery to 2.0V with 2004 at 20+ 27C
calculate the capacity{in Ah).
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AR REESEER
=Lt
Charge retention
and capacity
recoverable
capability

TR FIFE=Z03% TS
=

Charge retention=935% initial
capacity

EEMERZ% MEE
=

Capacity recovery=07%
initial capacity

1. ERFRFREFSEENRERE

Charge retention and capacity recoverable capability
under room temperature:

a) FRMTETTE ;

Standard charge;

b) EERF T 177 28 X ;

Stored for 28 days Under room temperature;

o) Eim [, LA 200ARIERES IFRRIE 2.5V, HHE
FEFEFSE (LLARTT);

Under room temperature, discharge with 200A to
cut-off voltage 2.5V and calculate retention capacity
(inAh).

d) B TR/ TR 5

Then standard charged again;

e) Zim [, L 200A TR FRRE 25V, B
BEEE (L AnT);

Under room temperature, discharge with 200A to
cut-off voltage 2 3V and calculate recovery capacity
(in Ah).

2, ERFRFFSEERER

Charge retention and capacity recoverable capability
under high temperature:

a) FEAT ST ;

Standard charge;

b) FE S5 2TFEHTHlTE 75

Stored for 7 davs at 55+ 27;

o)Eim MEE Sh/E Lk 200A R FEE \FEJT 2.5V,
HERRFREFESE (L AbT);

Under room temperature, Put aside for 3h, discharge
with 200A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d) BRI T TR R ;

Then standard charged again,;

e) Fim [, kA 200ATERE L AT 2.5V, (T8
E%i ':I?JI\. Ah 'L-I_ Js

Under room temperature, discharge with 200A to
cut-off woltage 2.5V and caleulate recovery capacity
(inAh).

ff 7 M &E
Storage
Performance

AREEEZ0%IREE
Restorable capacity = 95%
initial capacity

a) FEAMIT/ TR ;

Standard charge;

bJ LA 200A FBIHIER 30min.
Discharged 30 min at 200A current;
c) 45=21T0R T 28

storage for 28 days at 45+277;

OFEim 85 Sh
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Under room temperature, put aside for 24h;

&) FRMERHH TIn/ETeE ;

Standard charge again ;

DER T, L 200A BRI R (FEB/E 2.5V,
Under room temperature, discharge it at 200A to
cut-off voltage 2 .3V;

it Er B EE (L4 Ah it ). Calculate retention
capacity (in Ah).

EERE
Fate charge
Performmance

BEZ%EEE
Capacity = 97% initial
capacity

a) Eim " = eitlll) 200ARTER 42 IFERIR2 5V, BT
1h;

Under room temperature, discharge it at 200A to
cut-off voltage 2.5V;

b) EiR [, S 400A, BIEFERESFRE
3.65V, FRE 1h;

Under room temperature, charge 1t at 400A , to end
voltage 3.65V, Put aside for lh;

o) i@ [, SR 200 ELE FRE
23V

Under room temperature, discharge it at 200A to
cut-off wvoltage 2.3V;

d) tEMEEZL) AbiT).

Calculate recovery capacity (in Ah).

fEnRE
Rate Discharge
Performance

SR =03 %ISR ;
battery capacity = 95% initial
capacity

a) BT ;

Standard charge;

bIEiR T, ML A00ARRIRRT R F45 |FRRIED 5V
Under room temperature, charge with 400A to cut-off
voltage 2.5V;

o) HEREFECIARD-

Calculate recovery capacity (in Ah).

1EFF=F e
Cyele Life

=2000 /%
22000 cycles

a) FEAMT/ETRE ;

Standard charge;

b) FR T, L 200A (BRI L I FRIE 2.5V;
Discharged at 200A to the cut-off voltage 2.5V at room
temperature;

c) HE a) ~b) , EEETHATNESER 80%LIE
P e Ak B IR FF 2 BITE S0 1% B M )4 BT o
Fepeating 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.

4.6 g 4EE Safety Characteristics

F= mE BAER M ER R
NO. Items Technical Requirements Test Methods & Steps
i 3eE ARIE AN MR
: Owercharge Test | No explosion. No fire. 2 it CR) it
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Standard charge;
b)), 100A BIRFREEE 5.5, 2hFRE 90min )5S [FE
B, ME 1h.

Charged to 5.5V with 100A current, or charged for
90min, observing for 1h.

oo

Teast

Ower-discharge

AWRIE Ak TR
No explosion. No fire.
No leakage.

a) B (2R fmEFERE;

Standard charge;

by L 100A BRIRHIER 90min, EF 1h.

Discharged with 100A current for 90min, observing for
1h

15k
Short-circuit
Test

TIRIE. ATk

No explosion. No fire.

a) Bl (20D FR/E3RER;

Standard charge;

by AFERMEDIE . AREIEHER 10min, FMEPL%
B PR T SmQ, ME 1h.

Connect the cell{battery module} positive and negative
terminals with wire for 10min directly. The resistance

of external line should be less than 5mQ observing for
lh

R

Test

Nail penetration

PIRIE. ATk

No explosion. No fire.

a) Bt (2B fTEFERRS

Standard charge;

b) Fobmm~o8mm MIEaML) (25%5) mm/s
HEEMEE TERMBERATAEIRT ($H58
TEERMA ) ME 1he

Penetrate the cell(battery module} from the vertical
direction throughout the inside plates with the @dmm ~
o8mm needle at (25 £ 3) mm's speed (needle
stays in the battery) , observing for 1h.

HiE
Crushing Test

TIRIE. ATk

No explosion. No fire.

a) Bttt (2B FRETRER;
Standard charge;
b} 3BT REHTIG
According to the following test conditions:
——HtEAE: EETERMIEREE;
Squeezing direction: Pressure perpendicular to the
battery plates ;
—— BRI, 4T Tomm FEREF, <EA
THETERAMERT, B 1m;
Squeezing paper shape: half cylinder with 73mm
diameter, whose length is more than the size of cell,
but is less than Im.

——HEEE: (5£1) mms;

&S Version Number: G/0
#1T7HHA Issue Date:2016-8-15
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Squeezing speed: (5t 1) mm's;

——HEREE : BEER] 0VERERERE 30%
ERETEA AR R I PRERFILETE. #F
10min;

Squeezing level: Until the battery voltage becomes
OV or the deformation is to 30% or the press is to the
value listing in table 1, stop squeezing ;
M 1h.
observing for 1h.
a) B3l (20D fRETRHE;
Standard charge;

Btk TR, Tak, A | B (B ESKFT, B 15ARaE
6 Drop Test No explosion. No fire. | MSEFAGEME L, IWE 1h.

No leakage. the cell(battery module) drops with two terminals
down from a height of 1.5m onto the cement floor
freely, observing for 1h
a) B3l (4B fREFRHE;

Standard charge;
by Bt (2B RAGRFEH, LA ST /min i@l =ER
g ity TARHE, Aedak E 13021, Hi%EF 30min BE1ENEHR, ME 1h.
Heating No explosion. No fire. Put the cell(battery module) into the incubator, the
temperature is up from room to 13027 at the speed
of 577 /min, and stop heating after lasting for 30min,
observing for Th.
a) B3l (40 $REFREE;
. . Standard charge;
ki % . Ry =
8 Immersing in /_1':',@'1’15\ Afnake by B (2R eim A 3.5% NaCl 334 (REa
seawater No explosion. No fire. A 2h; KiFERe BT R R,
the cell(battery module) is submerged into 3.5(wt)%
MaCl solution for 2h entirely.
ay Bt (2D FRETEER;
Standard charge;
BB | R, TRk, R | DEEM B BUOGRERA, BESEERER
9 Temperature No explosion. No fire. | H{TiBS, BEF5E 545, ME 1k,
cycle No leakage. Put the cell{battery module) into the incubator, the
temperature adjust according to table 2, repeating 3
times. and observing for 1h
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Lo

a) Bl (40D fREFRHE;
Standard charge;
ﬁjﬁj THRIE. ik, Fma | ©) B G BB, W
10 Areesars No explosion. No fire. |7 116kPa, ;BEANEE, 35 60ME 1 h.

No leakage. Put the cell{battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laving for Gh at
room temperature, and observing for 1h.

1, BREAL A EEE) B R R MIERE ;

2, EiEeiiaE S GBT 31485-2015 € s F Ashh Bt e BER Eula i s
Notes:1., The module contains five or more cells in series.
Refer to GB/T 31485-2015 power baitery safefy require and test methods for eleciric vehicles .

Table 1 Squeezing force selecting standard

1 BrEERERE

BiF% m BT/ KN
Cell number /n Squeezing force/ KN
1 200
2~5 100=n
=5 500

72 iR EEF R — RER AR AT B

Table 2 temperature and time of one temperature cycle test

ARSI s
BEr B [8)/min S 1HT8]/min Temperature change
temperature 1 time/min Adding time/min rate T"/min
25 0 0 0
-40 60 &0 13/12
-4{) &0 150 0
25 60 210 13/12
83 a0 300 213
83 110 410 0
25 70 480 67

5. BT EEMN Precautions for Transportation

AR = 30% R FESE [ B A T, st FE PR fn L BIZREN, hTEaktt g« By Lk AR R .
AIFEE - EATAE. AF. ifF BT Rizh. Tz g2 e MI'T 1020-2013< Rt in Tiz kel ie 2
The batteries should be packed in boxes for transportation which should be not less than 30% 50C. They are also
should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by car, train,

11
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boat, etc. If it will be delivered by air, please refer to ME'T 1020-2013 Standards for transport of lithium batteries by air.
6. BfF F E BN Precautions for Storage

BNCAE CGRET 1 H) EERMEIREA-20°C25°CANES . TIRIBMEERN, B SR EE, e
SRR R EIFRERER, EIPEeEE, A pEiEE-

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-2077~25%, 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.

<HRT RS, |75 ARl #iT—oin /e mR B2 iR . BE 10%-30% TR IR (R IEE
3.215V~3.305V) T F-

If the batteries kept for a long time, it should be charged and discharged at the standard model every six months.
Store the battery in the state of 10%~30% 50C (voltage scope: 3.215V-3.303V).

TR R FERIOT -
The requirements of storage temperature and humidity are as follows:

T EMIRRE
Standard Storage -20°C ~25°C
IR E Temperature
Storage Temperature R L e N TEER (1B
Absolute Storage -20°C ~45°C Short term (within 1
Temperature month)

2 L <70%RH
Storage Humidity

7. 3 EFEM Precautions for Charging
7.1 FLEEEE R Charging Current

FEERER TR S BARAER TR TR R . RS T E R G P e S 2t AR AR
PR, i RENE 2 REm) ek, HrlRi=FEL el
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 FREEEE[E Charging Voltage

FERBENMTREE ARG BRAEFEEFERRE Bt ES TR R R R ERN , el aEs 2Rt a5

12
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AERERE. HAMREA I £ 1 REMICIEE , FlRes TR ek -
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 FEEH;R & Charging Temperature

FRALE TR R : 0°CASCREEEPH I TREBOF I AZ ) -
The battery should be charged under the absolute charging temperature of 07 ~457" (As shown in the technical
parameters table).

7.4 # |} 7 [O]5% 82 Reversal charging

[F TR E AR, 2R EGTE. SRt FREER, BRIERES=t T2 RE.
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. WL EE M Precautions for Discharging
8.1 hireBER % Discharging Current

R MR R AR TAEMS A ERR, ARRRSRRREEREmH rsaEdn, &
FE=H M BIRH R EE M RF RIS -
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 gjected from the case.

8.2 preR;iB & Discharging Temperature

E LR SERT IERIR R : -20°C~35 CRI B P TR GR AR ZHIFR) -
The battery should be discharged under the absolute discharging temperature of -2077~357C (As shown in the

Technical Parameters table).
83 | |lyihire Over discharging

TR E EEREER , MR MER RGN Rt RErR T, FRtidig, HFEaREA~
tR2RE.

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.

FRIEMNE, TEMIEIRFERRE, B mTHEMEF M- TR A LEReE

13
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HEd, FRMSTERATERE, i RAakT 10%-30%R iR

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. M EFFFEIFEM Cautions of Battery Operation
0.1 fEFRME], EFHRIERETNREBIES RMRETR -

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

02 EERATER, FonEiE. AOR, YIDEETaM, 2P, hheait.
During operation, please keep the battery away from heat source, fire source. Never beat, drop or shock the cell.

0.3 E | BiFIRERMINAT T EEReEh Frait .

Do not directly solder the battery or pierce it with a nail or other sharp object.
04 | ifeat @, FEmaid. Wi, BREINSiTaE.
Do not invert the battery. Avoid striking, throwing, treading or bending:

05 2 |HEREM, IRETER, BTEERIT.

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

9.6 EF RIS e THIE, TERR A PFEkH.
Discarded battery should be well disposed. Do not throw it into the fire or water.

07 FrEit SRR RS M S R E R -
This battery only can be charged with the specified charging equipment for lithium-ion battery.

08 EMIEIRITEESEN

Precautions for the Diesign of Battery Box

o TR R EFE R B R E fale R S E T ;
Battery box should have emough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

U<y - Taene el a DN =E= = cl s gz
Places inside of the box which are used to fix batteries should not have sharp edges;

14
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AR AT R S R B R R M A TR CIR . BT Rt FE R et SR R R e T ek rR T MR I
PR AdE RE RIS T
The cooling issue of the battery box should be fully considered. Owverheating damages to cells or batteries

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

o MR SERMAIN. L ERE, miEsa EEFE e EER . eFR.
BTk, e cREmERae Tk a iR (0E. £95%), PR RERERIIST.
Batterv box design should be full considered about the battery waterproof and dustproof problem, batterv 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.

0.0 EBMANERE Connection of the Cells

o RN AR T BRI AERE R RRERREREENE, SR FEERAR, TR

Rub the terminals and bus bar with sandpaper before usage to make sure that there 1sn't oxide layer on the metal

surface; otherwise poor contact may incur which may leads to improper fimction.

o EiFEASEFEERAEEEM. BMTE 1C WEBRRE , FRFSHEZBMREERE<3mV, AiF
FETEEERR A FE SR 2.

Suitable material is suggested to comnect the terminals. When the battery was discharged at lc, the wvoltage
between the terminals and bus bar should be less than 3mV, making sure that exceptional heat did not ocour

because of the overlarge contacting resistance.

o BUEHGEFERRREERM.

Suitable material is suggested to connect the terminals.

o XETBRFFTEMHTERERE.

Specified spanner 1s used to connect terminals.

o IEFEFMESHTENE : 14Nm; BE AT HISFITEHE: 16Nm.
The recommended tightening torque on the battery nuts is 14Mm; The maximum allowable tightening torque on

the battery nuts 1s 16Nm.

0.10 EEETE £ A5 A Applications of Battery Management System (BMS)

EFLEGREMERERS, FERT. BESFRPEEM.

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

EFEEFRMEE REEEMEThE, HNESSS. R, 250E. BiFERBEEHITERE,
B EIEEHEE
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

B ER ErahE R EE RAENNRTHOESR, LR e e At AR
The design or framework of BMS must not be changed without permission, so as not to affect the performance

of battery.

EFE R EErn MR, AFFREEREN S RES. TEERENRM fix e
FRAIFI T MER R, iR AR~ REEREST-

Customers should keep a complete battery operation monitoning 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 AR TS . FRMEEEET 2. 0VEt, PSR sESER A AT, et in iR =
FRRE IR TR .. SREBE R T 2 5vE, EPEERETET BMNES TR, Bkt At
Avoid over-discharge state. When the battery voltage is lower than 2.0V, the infernal 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.

EE RIS P FHERFE M TE (AR ERE, h7, S2ERTENEERA), TNE
AL IME TS ER RIS . BMERE RGN EER/ N IFEENBE A EHTIES - ZIHEET+
AR PAERIRERS TR, SNPihiEe R EEERIIET-

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 control
temperature following the minimum charge and regenerative charging temperature. Charging under the low
temperature is prohibited in provisions in this specification; otherwise the CALB does not assume responsibility

for quality assurance.

011 fEIPHFRIFEE I < PAERETEE T st =R IR RO AR 0 >

Refer to CALE Lithium-ion Baittery Installation and Maintenance Marnual for maintenance.
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10. E2H RS Emergency Treatment

IRt TMEE, BT ARE, STREE, MAETRRE, FuflEEGDT, GllshE
BRAS ;
If the leakage of electrolyte happens, and the electrolvte enters into eyes, rinsing them out with clear water and

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

MFREMFERAARIFIER LS. 2, TE. THERE, MuFWHER, SRNFRELE
e, HEMSiE, B RS TRE;

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
gbnormal 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;

R IRE I T AR E BRI, BrsieT B RNEEE , BEI2 BN PRI fRET S A HERE .
IEEP T, SR SRS TN, VIRAPK, FIREaERRHE T

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 HEEN  Others

AR BRARRE S, F5EFAE] . SFANEPREEIT, Fa s A TiEH.

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 1ssue a separate notice.

17




: v S = n B o
(A iz cam) ARAR 7 "”%f’% flj’ S ainker. T
CHINA AVIATION LTIV IATFEMY £, LTR Slj@Clthﬂtl(}l] I sue Date:

B Appendix:

1 B {FrRit iR FR A ghes ]

Atypical curve of single cell discharged at room temperature.

Dizcharge at different rate
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[ 1. se200F [ &iEhieEhiE
Graphl. Discharge curves of SE200F [  at room temperature

2. B{Feitf[EliaE 200A fires HA] phek ]
Atypical curve of single cell discharged with 200A at different temperature.

Discharged with200 & at different temperature
55T
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[E]2. SE200F I A[alR ERIFRARE,
Graph? Discharge curves of SE200F [  at different temperatures

3. B{feih 2000 /RiBEE

2000 times cycling curve of single battery
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3. Bifeait i (£ RE
3D effect picture of the cell
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19




