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Appendix
Bt
Customer’ s Checking Criterion
(customer required)
BPBWRE (B BIED -
A By Grepow' s Testing Criterion for Lithium Polymer Battery.

2 i A B IAT PR 2 ] B AR B b v

[] By Customer’ s Testing Request and Criterion (Customer must supply the checking criterion)

2 BRI (R0 DEAR#E)
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1. Scope EHTEH

This document describes the Product Specification of the Lithium—Polymer (LIP) rechargeable battery
cell supplied by SHENZHEN GREPOW BATTERY CO., LTD.

AFA IS HIR T RN A% i v v A B 2 W) A 7 B AT 7 R SRS B B T R PR R R A

2. Specification /=ML
Package specification HAIZH A

NO Items Specifications
] Combination method 12 S 1P
(HETTFO (F=H—3)

2 Nominal capacity inff &= 22000mAh @ 0.2C Discharge (JBUFR)

3 Minimum capacity &/NEE 21500mAh @ 0.2C Discharge (iCH)

4 Nominal voltage FnFKHEJE 44. 4V
. PACK Voltage (As of shipment) 45,0746,V (colls 3.75%3. 85V)
. . ) . cell: 3. .
Fth I (HE BOIRAS)
6 Internal Impedance (PNFH) <12mQ
7 Dimensions (JR~}) MAX (T*W#H) : 116%172+%235. 5mm=+ 1mm
8 Pack weight (HEWLEE &) 6000+100 g (APPROX)
0.2C CC (constant current) charge tob0.4V, then
Package .
} CV(constant voltage 50.4V)charge till charge
(FEyhd) Standard Charge

9 kR current decline to <0.05C
B 0.2C CC (1) FEHZE 50.4V, FCV (fHJE 50.4V) %
FH L2 78 L <<0. 05C

Constant Current 30A, Constant Voltageb0. 4V, 0.05C

Rapid Charge

10 U7 Cut—ofjf ‘ ‘
FEER Y. 30A gk 50. 4V #lubk Ay 0.05C
Standard Charging: 7.5 hours (Ref.)
m Charging time PrAEFEHL: 7.5 /NI (S5
70, I (8] Rapid charge: 1.0 hours (Ref.)
PUR TR 1.0 N (BFHEH)
19 Standard discharge Constant current 0.2C end voltage 38.4V
BT el 0.2C Uk HJE:  38.4V
13 Maximum discharge current Constant current 100A end voltage 42.6V
RONTBCR T 2 HL AL FREE AU 100A #UE AL 42. 6V

V¥: If no otherwise specified, an interval rest time is 30min between charging and discharging.

U AR AT R, FE TS TR TR B I 1) 30 73
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3. Protection Circuit Characteristics (at 25°C) fR4PAR4EME
3.1 BMS Parameters &I HRS%

Management

SOC HEStiHiRE

Type Item Parameters Remark
e iH Mg (BERUE) #IE
Max. Charging Voltage 50, 4V Controlled by charger
HROK 78 L 7oA E T
Charge Max. Charging Current 30. 0A Controlled by charger
RS HOK 78 L LA 7oA E T
Working Temperature N
. +4°C +45°C
TARREE (FEH)
Constant Working Current L00A
CIESEo AR (S
Discharge Peak Current 1504 <35
TS WA FRA
Working Temperature o~
; . +10°C +85°C
TARRE Oicd)
Configuration
- " 125
KA A
Data Acquisition | . 81¢ Cell Voltage + 5nv 25°C
. AR H R R AR IR -
?fVI?:IOH Current
KA R ZE T + 5% 25C
Temp?fat?re + 9C
R R 7
Balancing Balancing Type Integrated Passive
Function o)1 77 2\, Balancing
Byt Dae R Ept]
Min. Balancing Voltage of
single cell 3900mV
B R A R B 1T IR
Balancing Current 0-50mA
P B
Max. Voltage Difference of
single cells > 40mV
FAAA R I 22 P8 JE B0 TR
Min. Voltage Difference of
single cells
AR R T 2 5 4 5% P T TR < 20mV
Capacity SOC Capacity Tolerance ¢ 5%
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b Low SOC Warning

< 5%
SOC 33116 25 2 ’

Power Working Consumption

NN <10mA
consumption BATIRES ¥

parameters Sleeping Mode Consumption

S PRI AT ¢ 500uA

Overcharge Protection Red + white LED on
> 4.250%0. 05V

SR R e 1 A AIT+AN R s E

Overcharge Protection
Latency Time 2-5S
BRIt I 78 A G IR

Overcharge Protection
Release <4.180+£0. 05V

SR R e T R B

Red + white LED off
AATHEIT R K

Overcharge Protection Red + white LED on
Release < 3.30=0. 10V IT+AITE
B E gt

Over—discharge  Protection

Protection Latency Time 2-5S
Parameters B Y I S A IR E

RIS Over—discharge  Protection Red + white LED off
Release >3.650+0. 1V ZLAT+ BT K
B A B R R A

High Temperature Warning
while discharging =50C
T HR R — RS A

White LED flashing
FIAT TN

Latency Time of High

Temperature Warning while 058
discharging

JBCH il — s IR

Release of High Temperature )
White LED off

Warning while discharging <45C
HAT K

JBC il — S R R

High Temperature weighty )
. . ) ) . Red LED flashing
Warning while discharging =85C

N ZLAT INKR
i QNN e A ]

) Release of High Temperature )
Protection ] ) ] Red LED off, white LED
weighty Warning while . ]

Parameters . . <80°C flashing
discharging

RIS H ZLITHER, e AT IR

TR e Ul T R A

Low  temperature  warning
while discharging <10C
TR 2 A

white LED flashing
ET TN KR




warning while charging

78— L T B R

release by cutting

electricity
HLIL<<50A, B Wit
U5 H Bhfbe
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Latency Time of Low
temperature warning while
] ] 2-5S
discharging
TG IR P AR
Release of low Temperature )
Warni hile discharei > 15T White LED off
arning while discharging =
e AT R K
TR IR P KR
High Temperature Warning ) )
hile Ch ) =50 White LED flashing
while Charging = N
e (AT IR 45
FEH AR — R EE
Latency Time of high
temperature warning while
. 2-5S
charging
70, il — A AR
Release of high temperature )
) hile charei <45 White LED off
warning while charging
B TR
%%l%/ﬂu#éﬁ == 'W(E{E
High temperatur ight
& e}ﬁjra }16 relenty N Red LED flashing
warning while charging = ,
R LTAT I
70 L R R A
Release of high temperature )
] ) ) Red LED off, white LED
weighty warning while . ]
hared <70°C flashing
charging X
s CLITIER, B AT TN AR
70 L il R R
Low  temperature  warning ) )
hile charei 4 White LED flashing
while charging X
A (AT 45
78 B IR 5
Latency time of low
temperature while charging 2-5S
78 FL IR 75 4 e SR AE
Release of low temperature )
) hile charei ~15¢C White LED off
warning while charging =
VA i HTREK
78 IR A B R AE
Over current warning while )
b ) =504 White LED on
charging = .
o e HAT & 5
BN R SO R )
Latency time of over current
warning while charging 2-5S
70— O o A E
Release of over current | Current << 50A, or

White LED off
HTHEK
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Over current weighty warning
while charging =60A
P i R )

Red + white LED on
AT+

Current:
50<<I<<60A, red LED off,
Release of over current | Current << 60A, or | white on

weighty warning while | release by cutting | I<<50A, red and white LED

charging electricity off
70 ML RO AR FELIL<<60A, B WiJFHL | Hi: 50<<I<<60A B, 4T
MENERmIf 73S KK, BTk 1<50A

W, 2L+ TR

Short circuit warning while ) )
Charging current=70A | Red LED + white LED on

chargin ‘ whi
o 78 HLHLYR =T70A STT+ (AT

7o LR o

Release of short «circuit | Cut off electricity or

Red LED + white LED off

rarn e manmede LT+ TR

7 FL R B AR W FEL Y B T Bl R

Short circuit protection

while discharging no 7t

IS FL A B DR A

R S 78 L pR A no

Reverse charging protection
Connection .
protocol CAN Supported Cai be‘cusFomlzed
TR SCHF AN E AT ik

Remarks: Parameters as above are for references, which could be slightly changeable in the future.

E: UELSEOWMESHE, MAAMBIT, BAARTEN

3.2 Statement for working status TAEIRZVLEH

3.2.1 Normal status JBEEIRS

After BMS is connected, the battery can only be charged or discharged without abnormal status warning,
such as the warning of over voltage, under voltage, over current, short circuit or high temperature

and so on.

TRAPBOERERE EH)S, ARAEE. RIS i, Fg LR A & ERE R A, AT AT IR 788 .

3.2.2 Over charge warning and release T Z&GEZEMKE

When the voltages of single cells are beyond over charge limit and its lasting time is longer than
the latency time, the BMS will define it as over charged, which means the white LED and the red LED
will be on for warning. Until cell voltages are back to normal status, the white and red LEDs will
be off and the warning will be released.

A A A RS FL R K T 7 L o e ELRR AR (R I G I E], BMSHE it e, E ARSI S A RASAT
SR A 15, RS R B3 78 R SR LRI, IR ARRR
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3. 2.

3. 2.

3. 2.

3. 2.

3 Over discharge warning and release dJ{HE&ZEMIKE

When the single cell voltage is lower than over discharge limit and its lasting time longer than
the latency time, the BMS will define it as over discharged, which means the white LED and the red
LED will be on for warning. Until the cell voltages are back to normal status, the white and red
LED will be off and the warning will be released.

LR — A H VCELL /N T3 T80 ri o5 6 o I HL AR ) [ 0k S I g ), BMSSHUE id i, B CuRES AT S 40 ik
AT RN R H . SRR E B BORE RN, RS AERR

4 High temperature alarm and release TE&GZEMKE

When the battery temperature is higher or lower than the limit, the BMS will define it as abnormal
temperature. At abnormal temperature warning, the white LED will be flashing, and red LED will be
flashing on abnormal temperature for warning. Until the battery temperature to be normal, the white
and red LED will be off and the warning will be released.

Z4BMS Wi 00 S35 B2 b RN e 38 o e LA I (A A S P I RO, 4 A A TR S . RN — O TR I
HERESAT SINIR AR 5 E, S N O RRAESR, AERSIT SRR RS, QiR N FEE A 2R
FEWEAERS, &R .

5 Over current protection and release TFHMIKE

When charging or discharging current is over the limit and its lasting time longer than the latency
time, the BMS will define it as over current. Until the current is back to normal status, the warning
will be released.

2478 HL B RO R UL I 7 R/ TR R AR LR I A S IR I T, GRAP SO, R B E R, R
AR o

6 Drift warning and release EZE&HZEMIKE

It will be warning while the drift between cells are more than 40mV. The white LED will be on in
normal for normal warning, and the red LED will be on in weighty warning. Until the drift is under
40mV, the white and red LED will be off and the warning will be released.

2 SR R T IR I, bk 22 5. N — QR EEN, AERESIT %R, EAZRE
EEERN, ARSI, BEZREBITRMETEEN, ATSELEESEK, MREE.
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4, Pack Drawing HEREHE
AS150U-F
1-CAN_H i
Vgl

ACANL | D

7 90000%:

05

Definition of balance plug

ER
Rl

—RBI12
50

L )

—Bil
il

Appearance Black plastic Case and Aluminum Frame
04 BMS Smart BMS 1
03 Chargef Discharge wire AS150-U 1
02 Balancing port Molex-430251600 1
01 Cell Type 22000mAh-25C 12
NO ltem Type Quantity
I N P E 2
1251P-25C-22000mAh P Ef |
it | FHEI Hm "
oE | FE0 HE ST RS AR b T PR A EL | oW
IITI- Fﬁ i&! -Fr:l'\.re:il:- }‘H:m SHENZHEN GREPOW BATTERY 0O LTD
Rl 4= [ i
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5. Discharge curve X HHHZR

Nclitnge 44.4V 22000mAh Discharge Efficiency Curve
52

50

48
Y
16 8

a4 P ——

4 ~.

o \
38 \
36 \

34

— 100A

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 20.00% 90.00% 100.00%110.00%

Discharge Efficientcy %

6. Package Schemes AIERE

]

}

92000038
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7. Operating Instruction f# FHi8H

7.1

7.2

7. 2.

7. 2.

7. 2.

7. 2.

Control panel, LED indicators ##IHEMR. FEa4T WA

LED7 (White)
LED6 (Orange)
LED5 (Red)

—————— — = —  — — — ¥ — — —— "

LED4 (White)
LED3 (White)
LED2 (White)
LED1 (White)

Button

Button definitions ¥%42IhfE

1 Short-Check &BF

When the battery is powered off, by shortly pressing the button, the LED will light up successively
to show SOC. After 2 seconds, all LED lights will be off.

FTHUIRAS, FEfdicsE, LEDF/RHLE, 2SHEIEK.

2 Power—on FFHL

Keep pressing the button more than 2 seconds till all LED lights are successively turned on. The
LED lights indicate the SOC.

FHVIRE S, M, LEDIR/RmE, MEIRARKIRET, HRigia2ibbl b, iR T LED1Z|LEDA
WRIkA5E, JTHLTER, BEJSLEDG /R 2l i

3 Power—off %#l

Pressing the button till all 4 LEDs are flashing, then press the button again more than 2 seconds
LEDs will light off successively, the battery will be powered off.

HROTHUIRES S, fadgiasd, 4DLEDAIN, FRAzitgor UL E, LEDIE /AT MLEDAZILED K IX 42K, ittt A
FHVIRE .

4 Battery lifespan indicator {&RE$g87=
While the battery is powered off, keep pressing the button more than 5 seconds, LEDs will show the
lifespan of battery

KFPRE T, KIREESSLL L, R RAT AR 0% .
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7.3 HEEAREFE~ Smart SOC indicator
The 4 LED indicators show the SOC of battery at eight different levels
BMS#K it 1 44NLED, 43855 2% fii s FLit FL &
Note: “@” on. “O7” off. “©7” flash.
LR FKonw e, O RREK; TR NS

7.3.1 SOC indication in standby mode and discharging mode L5 EIRES FHIHRE R

S0C
capacity LED1 LED2 LED3 LED4

ELIES
0% 12%

13%24% O

25% 37%

O|lO0]0O|0O

38% 49%

50% 62%

O|lO0]O|JO|O|O

63% 74%

75%  94%

95%100%

7.3.2 SOC indication in charging mode HEREHWHEE R

S0C
capacity LED1 LED2 LED3 LED4

ELIES
0% 12%

13% 37%

38%62%

63
~94%

95% 100%

(D If charging after battery on, all LED indicators will be of f after 10 minutes when full charging.
WMERRIFHUE 7L, 7R S AR R AT 1040 5 2 4R K

(2) If charging in standby mode, all LED indicators will be of f within 10 seconds after full charging.
AR AR S E, R AR S F R R R AT L0RD A AR K
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7.3.3 Residual lifespan indicator FR{FHFFer~T
When the battery is powered off, keep pressing the button for 5 seconds, then the LED indicator

will show the lifespan of battery.
PV 56 PR S K e 424 5S , LED 75 i s 224 i 90 4% 13 FH 5 i

Residual

lifespan LED1 LED2 LED3 LED4

TR 75 A
88% 100%

75% 87%

63% 74%

50% 62%

38% 49%

25% 37%

13%~24% 0

olO0 |0 |0
oOlo0o]O |00 |0

12%LL © O

7.4 Residual lifespan YRASLEDFE
(D. Red LED: Battery can not be used on weighty warning status.
2L LED: HEIBAL T G ERAE, MOIRE T il A gek S H .
®). Orange LED: indicates low voltage, battery needs to be charged
FE € LED: A ESRIRRET, Ban Bl S aDRAS T e .
3. White LED: Battery is not suitable for using at normal warning status
FI {4 LED: HEIBAL T — R EERE, RS MR AEEMH.
@. False indication: red and white LED on
B 20005 8T RN .

Red LED5
214, (LED5)

Orange LED6
P&t (LED6)

White LED7
B (LED7)

Remarks

]

@)

@)

Over temperature weighty warning
i R

@)

@)

Voltage drift weighty warning
TE2 g

Low SOC
Lt A T RS

Over temperature warning
Wl

Voltage drift warning
JR%— g s

False battery warning
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Sleep mode RIRINEE

@ Without any action after battery power—on more than 10mins, BMS will enter into sleeping mode

to reduce power consumption. The BMS can be activated by charging or discharging.

HEITALL0 )5, BUSHEAN RGURIR, FEAREFE, 7o B0l i AT DSOS 2 1R W TR .

@) When single cell voltage is lower than 3.65V, BMS will enter into low power consumption status

and battery can be stored safely within 4 months. If beyond 4 months, the battery is not allowed

to be used and should resend to manufacturer for checking

%E — T HI R T3, 65V)E, N T PRIEHL 4y, BMSHRERE g1 Reti X, R b A T 22 4
FEML3T AN H, S e SR, P 250K B iR R B IR 0] 5 AT 2 A A !

()Battery will enter into deep sleeping mode if battery under extremely low voltage. In this mode

please manually starting up battery and charge at once.

G ] R P R AN G HLN B A, ARt AR BEARIR AR S, bR, e R ST B LR, S

RI7E .

Self-balancing E¥#GThAE
When voltage difference touches the setting threshold after 6 hours standby, self-balance function

will be triggered.
R B[R] 6 /N T, Gn SREBMSA I 281 % B 7 FES 1 PR 22 (R0 B TAEARL, 35948 D) R e ik %

Smart storage mode % BEFFAEINAE

If battery will not be used in several days, store the battery at 40-70%SOC. If store at full SOC,
the battery will trigger smart storage function (self—discharging to 40-70% SOC. Battery temperature
will go up during self-discharging). The battery should be put into safety box for long—term storage.
Never store the battery at fully discharged status, otherwise cell will be damaged and cannot be
used anymore.

FEE SR AN FH Ft, VR FRIML T F 2240770 % FLEAF I, ATIE K H A A Al . Gk B HOIRES /768, B
e BT R B ThRe (s HEBUR RS ﬁﬁ%m%i,W%ﬁﬁ%@me%éﬂm,ﬁﬁE%%%)o
VR FRVBAFTAE T F B AR N o DI 270 s A T80 50 H s AN TR A7 i, DGR S RV gk NI TROIRA s 36 A LS
IR, R IEIREAEH

Software update #H4FZ&INRE
The software can be updated. Directly turn the CAN port to USB port, then connect to computer to

realize software update
BMS A A T+ Thig, vl & H BT 20E WAL iy, HGCANI L A USB I 2 i i fe il il B A pLgkAT # ik
T2, FEF At

Battery data log Rt HEIDRINAEE (XIHAET M BE XFFHO

BMS can record all using data of battery, including voltage, current, temperature, cycle times and
Error status times etc. (This customized function needs to be opened by user)

BMS#c it 4T H & ﬂ%%%,%%ﬁ%m%ﬁimkﬁmﬁﬁﬂ%ﬁ% it HEE RS A AR, B, H
IR, DR E, i RS EEE, P AT il & i B LR I B
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8.2

8.3

8.3.

8.3.

8. 3.

8.3.

Performance And Test Conditions Ha.jfb {8 FEMIA &
Standard test condition (AR#EMNAEMH)

Before proceed the following tests, the battery should be discharged at 0. 2C to 38. 4V cutoff. Unless

otherwise stated, tests should be done within one month of delivery under the following conditions:
Ambient temperature: 23 C+2°C Relative Humidity: <<75%RH

Note Standard Charge/Discharge Conditions:

Charge: The battery will be charged to 50.4V with 0.2C from constant current to constant
voltage, when the current is 0.05C, stop to charge.

Discharge: 0.2C to 38.4V

TEHAT 91 & TR AT RV 0. 2C JRZE 38. 4V. WA FERME, MHARMTE b a2 1 AN H W 4Z LU %
T A AT«

WELEE: 23°C£2C  AHMHEE: <T5%RH

R ARE R A

FeHl: DL 0. 2C FELYRTEYE 78 L A BR il B R 50. 4V I, SO E I 78 L, B E kb B 0. 05C B {5 1k FE H

JBCRE: BL0. 2C HyIE A A 2 BR A FELU 38, 4V

Visual inspection (#PFHEL)
There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect
commercial value of the cell.
AN FCVFAAEA M FE VB PERE DAL GRIG , 1 INZREL. R4, MRSE.
Measuring Instrument or Apparatus (JUEFEE R#EE)
1 Dimension Measuring Instrument (JR~FHIEEEE)
The dimension measurement shall be implemented by instruments with equal or more precision scale
of 0.01mm.
JSF D25 B RS B2 A5 20N AN /NT 0,01
2 Voltmeter (AR&FIH)
Standard class specified in the national standard or more sensitive class having inner impedance
more than 10k Q /V
22 TR X b v i 8 AR S5 R F R BB S v v, U A R I Y BN 2/ T 10k @ /Ve
3 Ammeter (&)
Standard class specified in the national standard or more sensitive class. Total external
resistance including ammeter and wire is less than 0.01Q.
i W TR Kb v i e AR S5 R F R B S i), L3S F IR R S 2 AE AR AR N T 0. 01 Q 6
4 Tmpedance Meter CELFHIF)
Impedance shall be measured by a sinusoidal alternating current method (1kHz LCR meter)

P BRI A B i EE S O S LTI (1kHz LCRD
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8.4 Routine Inspection And Testing Of Battery Performance Eivh & Fi%: GE#6 2 K MR,

NO

Items

Test Method and Condition

Criteria

Discharge
Performance
at different
temperature
AN [ BE R T
AR

Storage 2 hours at 60£2C after
standard charge, 0. 2C discharge at 60+2°C

m: ARETE LSRG AR 60 £2°CIIREE R, 2 /NS
0. 2C i H

High Temperature:

=90%

Normal Temperature: Standard Charge / Discharge

W ARETS R

=100%

Storage 2 hours at 0+2°C after
standard charge, 0. 2C discharge at 0+2°C

G ARdEFE S B AEAE 0£2°C , 2 /NS A 0. 2C JilHR

Low Temperature:

=90%

Low Temperature: Storage 2 hours at —20%+2°C after
standard charge, 0. 2C discharge at —20+2°C
GG FRUE7E S R AEAE-2022°C , 2 /NS 0. 2C Jif el

=70%

Cycle Life
TEPR 75

Test condition:

Stepl: Charge: 25A to 50.4V, end current 0.05C

Step2: Rest :30min

Step3: Discharge: 100A to 42.6V

Step4: cycle from stepl to step 3

More than 80% first capacity at 100A discharging
AR 2% A

D fEyfEER A 25A 7HLH] 50. 4V, FRIE 0. 05C

2) #HE: 30min

3) fHCHL: 100A L F 42. 6V

4 fEH 1 B3 T8

2 LA 100A LA B /N T VG625 5 80%IT,  Fr 58 I JE A Ik
e SUNZH S G 75 dr

=200 Circle

Charge

retention

Standard charge, storage: 28days at 20+2°C

0.2C discharge at 20+2Cto test residual capacity
PRAEFEI LS 20 £2°CIEjK 28 K.

RIEE IR T 0. 2C B, Frs & v

HH

Residual capacity
=90% (First Capacity)
TR E =90 WIHE &

i LR FF

Standard charge/discharge for 3 cycles, to test

recovery capacity

LR ETE R IEA 3 0 s KE IR A &

Recovery Capacity
=95% (First Capacity)
P 575 5 = 95%4]

=N
Eag=:A

N




PLEAB AR SRR TS, AW RSB —FEHNE.
BERRERERAE, BiA: https://d. book118. com/38807604602
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