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A% B 10 5% /Modification Record Table

f&7T %/ Modification

NO: | kA /version H H#/ Date &2 H5iAR/ Modification description
Manager
1 A0 2023-11-10 il 1E/ New formulation = HE/Mr. Gao wang
2 Al 2023-11-16 WA S HAR 4 PR S B 5 /& E/Mr. Gao wang
3 A2 2023-11-17 BB 4R = HE/Mr. Gao wang
BRGNS 5 sk, Bmefr
4 A3 2023-12-01 K HACHR AR PE, X 85 Ml 2% = HE/Mr. Gao wang

T, BRI i 51

1. SN EKE N
S A4 2023-12-25 T e ——
2. B B R ST = HE/Mr. Gao wang

6 AS 2024-01-09 YISy i ki /& /Mr. Gao wang
I 1Y 72N S R (T G
7 A6 2024-02-02 | 2. WKL S EVARETEE R <) | HHE/Mr. Gao wang
EPN
8 A7 2024-03-20 B A e 1 M A R K 5 HE/Mr. Gao wang
5 SR ORI OB 3 FH Y R (TR 7))
VB EE
9 A8 2024-04-23 {1 JH 7 R CE ) i HE/Mr. Gao wang

WA 2O ()« A RZER(E ),
KA RSN "B " AriR,
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Specification for Cylindrical Sealed Nickel Metal Hydride Batteries

VA AR RIS (@B — A A WkAT) drdk
APPLICATION: The applicable range: This specification is available only for the testing within one month since receipt of
batteries.

1. 7= %AS/ Model: BPI-48AA1200mAh*4
2. HEZSH/RATINGS:

<> % %€ H# . /Nominal Voltage 48V

<> %7€ %5 5/ Nominal 1200mAh

< /DR E/ Minimum 1150mAh/0.2C

<> bR T H/Standard charge rate 120mAx16hrs

< RIE 75 F/ Rapid charge rate 600mAx140min (-AV= 5mV/pcs)

< TAEIRE G/ Operating temperature range 35/ Humidity: +65%= 20%
P 78 Hi/Standard charge -20~40°C(-4 to 104°F)
)L 78 Hi/ Rapid charge 0~40°C(32 to 104°F)
7% 7t H/ Floating charge -20~60°C(-4 to 140°F)
T Hi/ Discharge -40~85°C(-40 to 185°F)

<> HLyth 37 FH ¥ [l /Battery application range -40~85°C(-40 to 185°F)

<> A7 E Y/ Storage temperature range  #25/Humidity : +65%420%
K A7 (1 4E) / Within 1 year -40°C~35°C(-40 to 95°F)
6 I~ H ¥ / Within 6 months -40°C~45°C(-40 to 113°F)
14~ A / Within 1 month _40°C~55°C(-40 to 131°F)

#VE: (1) P PR 78 VR RS AT TR 18
All rapid charge methods should be discussed with our engineer.

(2) A7 mAE F A Y BT FEEE<50%, i LB IE S0%M O T, LA — & I Efa i
o 0 H B R AT F BB TS 50% AT RE oK B 5t B e, R XU 3K R 0 e AT
We stipulate to charge less than 50% fully power for delivery, if the charge is more than 50%, the
battery has a certain latent risk. If the charge requirement is over 50% which caused quality
problem, executed after the mutual consultation .

(3) L& At AR A7 A IE) 2SR AT 50% FUEAF I, AT AE i Arlad 3 A I, i 0.2C TR LR #b
78 50%[J & ; / During storage period the batch battery is requested by the 50% electric charge,
the battery storage surpasses 3 months, the recommendations 0.2C discharge to 4.0V and then add
50% of the electricity storage.

(4) HAFTE RoHS. Reach ARE SR, HMH:HER; L IEC62133 FRifk.
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3. R~} RIEAR(FAA)/ Measurement & Dimensions(cell)

K Fr7R/ to see the drawing: —
D 13.8~14.5mm T
H 47.5~49.0mm
DI 8.0+0.2mm * |
HI 0.8+0.3mm

4. i/ Performance Testing
4.1 M %A/ TEST CONDITIONS

4.1.1 P A P kR s AT 14N H 177 5/ The battery to be tested is the product within one
month after being received by customer.

4.1.2 M2 AT Ambient conditions:
R 20+5°C Temperature +20°C+5°C
M 65+£20% Humidity +65%+20%

4.2 M T H/ Testing Tools
4.2.1 ®UJETF IEC SI/IEC 485 FrilsE ) 0.5 7l E. WK TF 10KQ/V,
Voltage meter 0.5 level or higher as required in IEC51/IEC485. Internal impedance exceeds 10KQ/V.
422 HRTE IEC S1/IEC 485 FiflE#1 0.5 Zak A b A4& 5] 4 A B /N T 0.01Q.
Current meter 0.5 level or higher as required in IEC51/IEC485. Internal impedance should be less
than 0.01Q/V(including wires).
423 KR EUH 0.02MM
Micrometer caliper With precision of 0.02mm.
4.2.4 MBI AZ¥ 1000HZ 1E5%3% 4 bt I =2
Internal impedance meter ~ Alternating current of 1000HZ, connector measuring equipment with sin
wave of 4.

4.2.5 UEHIH GLAESMERA R, F AR SO YRR 2 9+5%
Impedance loaded meter Value of impedance is with +5% error allowed (including external wires).
4.3 IR 772 Jo e/ Test methods and benchmarks

T B/ Item R H7 1/ Test Method F: ¥/ Benchmark

<> HI IR TG AT 22 > R
WA E RIsREE, W5, AR
W KRR

1. AR, B2 | < PIERIER <> batteries shall be free from any

Appearance < eyeballing stains; scratches or deformations,
which may reduce the
commercial value when visually
inspected
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> FFEMERRRN .
: <> RRUE. <> The size shall comply with the
2. I/ Size < caliper measurement specified size as the attached
drawing
< FHIRERER I & i A Z [a] ) 42
3. Yl EJ IR0 2 it 2 e R 22 i) FR 46 5% o T 10MQ
Insulate <> Measured with a Megger overpack and battery | <= Outer sleeve shall exceed_ 10MQ
impedance . .
electrode between the degree of insulation
o <> HERERTE > A5 T 104 g
4. B/ Weight < Using disk-scale measurement <~ Approximate 104 g
< KL 0.2CmA BRI Z LB, A
JE AT RRE T R, AEFEHLAE AT 5 20l Py
LR > /T 64V,
5. 75 EHLE JE HLE 6.4
<~ Following a period of discharge at 0.2CmA < The voltage shall be less than
Charge Voltage X
down to a terminal voltage of 4.0V, standard 6.4V
charge, the cell or battery shall be checked at 5
minutes before finish charging
> FEARETR ARG 1 /N Y INE B 2 T
6. JFigH HUE ¢ KT 50V
Open circuit < Following a standard charge period, the open o
voltage: (0.C.V.) circuit voltage of the cell or battery shall be ¥ The O.C.V. shall exceed 3.0V
checked within 1 hour.
< ESMHER A AE 1 /NI E b P
7. B R, FURHIHL 3.440. o £F agy
Closed circuit < Following a standard charge period, the closed & The C;C Vo shall exceed 4.8V
voltage: (C.C.V.) circuit voltage of the cell or battery shall be T -
checked with a 3.44Q load within 1 hour
i‘ } Qﬂ: > ‘T“ E v Y ° o
s. M & AR AR TN T BN | ) e 500 ma.
< Following a standard charge period, the . .
Internal internal impedance of the cell or batt hall <> The internal impedance shall not
impedance ernal impedance of the cell or batlery sha be more than 200 mQ

be checked at 1000Hz within 1 hour

By =E =
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9. K&/
Capacity

<>

<>

PR e LA RS 1 /NS DL AR F it
0.2CmA JEHLZ 4.0V Il 58 FIhIF 25 5
Following a standard charge period, the cell
shall be stored for a period of 1 hour. The
capacity shall be equal or more than minimum
capacity when discharged at 0.2CmA down to
a terminal voltage of 4.0V
BB G, R EEE A B S s
WHIEEA A, EXMEL T, NEES
MR =k BL_E, Pk 2R B 1

The capacity returned might not initially attain
the specified value following the first charge —
discharge cycle. In this event, the test may be
repeated a further two or three times to attain
the minimum capacity

¢
¢

KTETRINEE.
The capacity is greater than or
equal to the minimum capacity

10. KHRBCE
514 /High

Drain Discharge

PRAEFR A S 1 /N AP BL 0.5C L 2
4.0V, e R ]

To discharge by 0.5C to 4.0V within 1 hour
after standard charge

%

KTEEF 108 734
The Capacity is higher than or
equal to 108 min

11. A7 K HIR
BRI FRLRE 1/
Storage high
current standard
discharge
characteristics

FEARHEFR AR B E B 26 A A (IR
RS 3 U 2 RUERIIREESE D, sikd]
i 1045, trdEssel)s, fHE 1H, £
25CHETR, LA 10W FIShET8C, 5 il
ST

In the standard environment and temperature
range conditions (refer to the operating temper
ature range of point 2 on page 3 of the specific
ation), the battery pack is used for 10 years,
after standard charging, set aside for 1H, and
discharge at 10W power under 25°C

conditions to determine the discharge time.

JBCRIN AR F 20 20%F,  feiF
PR =k, A — UGk 2|
NER

The discharge time is greater
than 20 minutes, and the
standard test is allowed three
times, and one time is qualified.

By =E =
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> AEFRHEMR B AR VG SN (S
RS 3 U 2 RUERIIREESE D, k4]
. ey | P10, RRERRS, LML R )yt F 10 06, i
ity | SOCAIER. BLIOWIIRRE, W& opmi =, 4wk
Stored high LI | Sk
current low < Inthe standqrd environment and temperature 4 The discharge time is greater
temperature range conditions (refer to the operating temper than 10 minutes, and the
discharge atl.lre)ratrlllgeboftpomt 213 n paged3f0f1tl(;e specific standard test is allowed three
o ation), the battery pack is used for ears, : L .
characteristics after standard cl?; TE,’ ing, set aside for 1};{, and times, and one time is qualified.
discharge at 10W power under -30°C
conditions to determine the discharge time.
S bRUETEI G, B ECESE 85°Ck2°C, B | ¢ KRTETHERENR 90% ,
JZ 85%2% MR ELLF T, A7 1000 /s ARVFARHENR =k, H— ik
B owesa | N WERLAR. B A
Double 85 tests <> After the standard full, the battery is placed at | <~ Greater than or equal to 90% of
85°C+2°C, humidity 85% 1-2% environmental the rated capacity, allowing
conditions, stored for 1000 hours,Determine three standard tests, Once
the battery capacity. achieved is qualified.
> KHIBLL 0.2CmA THHE 4.0V, ARJEHRMER
HUFIRCE 28 K, L 0.2CmA IH, WllE | & KFETFHCHEN 710%.
: ) TR, <> The subsequent capacity shall
éiif difﬁf:: & < Following a period of discharge at 0.2CmA not be less than 70%_of rated
down to a terminal voltage of 4.0V, standard capacity when discharged at
charge and then the cell or battery shall be 0.2CmA
stored for 28 days below 20C
< K HIEEL 0.2CmA BB E 4.0V, SehrdER
02CmA JRHLE 4.0V, T Hit A o BEE kT
: : : HERTEHTHERE,
15. 75 Bl < Following a period of discharge at_0.2CmA 4 It shall not be externally
Over-charge down to a terminal voltage of 4.0V, standard deformed and no leakage of
charge and then charge for 48hrs at _0.1CmaA. electrolyte in liquid form shall be
The capacity of the cell or battery shall not be observed.
less than the rated capacity when discharged at
0.2CmA

By =E =
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< R 0.2CmA R E 4.0V, SRERHM | < TAIBATE
FRIBC A7 3K 3,440 A BHLAKZETR . 24 /N > RERARTEHETIEREEMN
PR R AR TS S BL 0.2CmA TR, E 80%.
16. 5o B CEMERIESS = < The cell or battery shall not be
Over-discharge < Following a peyiod of discharge at 0.2CmA externally deformed apd no
down to a terminal voltage of 4.0V, combine leakage of electrolyte in liquid
the cells with a 3.44Q load. After stored for a form shall be observed, and the
period of 24 hours, standard charged and then subsequent capacity shall not be
discharge at _0.2CmA less than _80% of rated capacity
At T B2 e B i % ,
S I IEC61951-2017) Sk kB aE | ﬁ;g;%;ﬁim%ﬁ\ "
s P NN NN 7N N AN
PREIR 2% AF), & 1000 k2 5, WlsE % 3
4 P N =N %IJ El]jﬂ = *’% o
7. {)ﬁ%% nn LA < Greater than or equal to 80% of
Cycle Life <> Based on clause IEC61951-2(2017) ) 5
.. the rated capacity, allowing
(Reference standard test conditions) , after
1000 cycles,Determine the battery capacity three standard tests, - Once
’ ; achieved is qualified.
> KeribbrHERR RS, FEIRLEE 33+3°C, W
80L5% M HIE 14 Ko %
=N Bl
18. &M | < Standard charge and store for 14 days under & WSRO S .
o . » < No leakage of electrolyte in
Humidity the following storage conditions: A
) o liquid form shall be observed
33°C+3°C(91.4°F£5.4°F) , Relative humidity
of 80%=+5%. (Salting is permitted).
& K HbRAETE EEEE’(IE 24 ZINES w: WG | & FFERHEASLLE 0.08V LA,
DLFHI O IR, WEIREATE 085 | A 20 mQBAF, AN
PEA L. W B AEAL .
Peig:  4MM <> The subsequent fluctuation of
19. MRS R 1000 IX/4) open circuit voltage and internal
Vibration FE] . A AR JGE, EZE 60 4) impedance shall be less than
<~ Store the cell or battery more than 24 hours 0.08 V and 20 mQ respectively,

after standard charge, following vibration tests
over an amplitude of 4 mm (0.1575 inches) at a
frequency of 16.7 Hz(1000 cycles per minute)
and repeated through any axes during 60mins

and the cell or battery shall not
be externally deformed and no
leakage of electrolyte in liquid
form shall be observed.
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> KHIARER B EE 24 NN ELE, RS | & FFERHEALEE 0.08V LR,
o T T P, DU T T B WIS ZE 20 mOBL T, A
. T A
Prig = EE: 450mm <> The subsequent fluctuation of
20. g4t e B v T AEORAR open circuit voltage and internal
Free falling: PRE RS AEE M, 3k impedance shall be less than
(Drop) <> Store the cell or battery more than 24 hours 0.08 V and 20 mQ respectively,
after standard charge, following a drop test and the cell or battery shall not
from 450mm (17.717 inches ) on to a hard- be externally deformed and no
wood board in a vertical axis 2 times on each leakage of electrolyte in liquid
of 2 mutually perpendicular axes form shall be observed.
S OKHbARER S, TE LA, REH | & BmIEmREN SR, REE R
LA IE AR, FEMTEAE 0.75mm? PA | O VAN E DI 2T E 3
b, SEKEE Y IEAARRIA) R, s (A o
21. FEEIA [N <> It shall not explode during or at
Short-circuit <> To store it for 1 hour after standard charged, the end of a 1 hour short-circuit
testing and to make positive and negative electrode test. However, leakage of
short-circuit with a wire with the section electrolyte, external deformation
0.75mm’min and shortest length, the short- or outer sleeve cracking is
circuit time is 1 hour permitted.
e A s B > ZAERWLIIEREZ, B
RERREAL) | mmR, iR B
i) & RRIBLL02C HRLE] OV, R FLTLAE MR IR
Safety Valve 1C, JiH 60min ; . < The safety valve must start
Performance < The battery to O.ZC discharge tq 0V, then raise normally , battery w1‘thout‘
(Over dis- the current 1.0C discharge 60min breakage;Leakage, distortion and
charging) outer package breakage are
allowed
23. %A R Bk
Re (7w <> HMEHERIMS, RVFATR
) & 5Ll 0.5CmA F5H 5 /N . SRS OIERIR
Safety Valve < To be charged with 0.5CmA for 5 hours M N.O explosion, but leakage,
Performance - distortion and out package
(over breakage are allowed
charging)
24. ARG > WEFHIG, (E-40°CE2°CHURJE AT ™AF | & Sl B KT 2 /e
To discharge at 2 /NI, FERREIR FE-40°C2°C, DL < Discharge duration shall exceed

low temperature

0.2CmA ' FEL AL JECEE o

2 hour

By =E =
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< standard charged, to be stored for 2 hours at
-40°C£2°C, and discharged at _0.2C mA at
-40°C+2°C

> ARMEFSHLE, AE 85°CH2°CHIR S &1 T 1E
1N, FEIRERIEE 85°C+2°C, LA
0.2CmA HJHLIRECH,

< Standard charge and store for 1 hours at

25. fErim
To discharge at

< BRI E R T 2 /N

< Discharge duration shall exceed

high t t 2h
180 femperature 85°C+2°C, and discharged at _0.2CmA at £ours
85°C+2°C
#%1E/Remark:
EIRFHA/IEC Cycle life: TEC61951-2(2017)
Cycles Charge rest Discharge
1 0.1Cx16hrs 0 0.25Cx2hrs 20mins
2~48 0.25Cx3hrs 10mins 0 0.25Cx2hrs 20mins
49 0.25Cx3hrs 10mins 0 0.25C to 1.0V/cell
50 0.1Cx16hrs 1~4hrs 0.2C to 1.0V/cell
HETA 1~50, BREUEMEE 50 TR AN T 3 /8, P2 k.
Cycel 1~50 shall be repeated until the discharge duration on any 50th cycle become less than 3hrs

5. i&%i. f#A17/The transportation and storage
5.1 iz %/ Transportation
R AE IS S A TP SR FRAETE W T B XKIAEE,  JERT EMIZURSN . s sl
B 1k HAR R, RIERTVRZE S KRS e A KPS idisim T -
In the transportation process the battery should maintain at clean, dry, and the well ventilated
environment, and prevents the fierce vibration, the impact or the extrusion, prevents to be exposed to the sun

and rain. Battery could be transported by automobile, train, steamboat ,airplane and other transportation
vehicle .

5.2 G FEf#AT/Storage
521 fEAFIRIE SISE, HIIR Nk A LA BEIR E N-40°C~35°C CGEILL 15°C~25°CONED ARG
MEAKRT 85%MIER . TR XN, g E e i fih, N s K & AR
Battery must be stored at -40 °C ~+35 °C, (The recommended temperature is 15°C ~+25 °C) and
put in the clean, dry and ventilated place with relative humidity 85% max.. It must be kept away from
corrodent substance, fire hazard and heat resource.

5.2.2 i A7 17 & J7 7/ Storage placement way

A A0 BB = M 18 BHE ¥ Think more,do better
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A B HE TR = E RO 78I Tz, S IRIE IR 2 (R R A B RRIEIRAS, T IR RRAR

5616 5~10cm LA FEAES, Bk IXEmIREsE 0

The packed battery in a carton stack less than 5 layers, to guarantee that between the cell box has
the good air circulation condition, please maintain between the carton above 5~10 cm distance, which

prevents the safety incident caused by a pile of agglomeration to heat .

6. 75 HL A HE HH 2R (#.4K)/ Charging and discharging curves(cell):
6-1. 78 HL 1 2k €/ Charging Curves

VOLTAGE (V)

6-2. i HL 1 £ €/ Discharging Curves:

VOLTAGE (V)

By =E =

CHARGING CURVE OF BPI-48AA1200mAh CELL
1.60
0.5C
1.50
-—r—"/
1.40
V 0.1C

1.30

1.20

1.10 .

0.1C Charging curve: 120mA for 16hrs

1.00 4 0.5C Charging curve: 600mA to -Delta V(5mV) cut off

0.90

0.80

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
CAPACITY(C5)
DISCHARGE CHARACTERISTICS OF BPI-48AA1200mAh CELL

1.60

1.50

1.40

1.30

— T —+f+— | oz
1.20
0.6C
1.10 \ \
1.00 H
Charge : 120mA for 16hrs
090 Discharge: constant current to 1.00V
0.80 | | | |
0.00 0.20 0.40 0.60 0.80 1.00 1.20
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7. 215 5175/ Warning and Security
9185 1k DR E Y S e B AL £ R, A OR LR A TG B 2 4 . R AI A PP IR B INHE, 1E A
NEFELL R EII:  To prevent the impact of equipment failure caused by the battery, and to make sure the

security of circuit and battery set, please consider below things when design and produce the production

equipment.

A fEfG! !
* R FIRFETR S FERMER . KA BIE. H KL EP AN S !
(1D ZEib4s BPLEREA H RN K i !
(2> F ¥ BPTEEE it A TRl 4 sl #5048
(3) )i P A E RS HAE BPL AL F.
(4)  7)% BPIREHMBCE T T L5 KA SHEN T, Z204EH NG THm 1.5 KEL ERRE .
(5) 71 BPIERA I IE AR i), W5 HIEE: . Wkl GI A RELLGE, E2E e b,
IE i M A E ) ik & B TEE . PR S A, IS g T S R (T A .
(6)  AUMFHTFAANFERMIEE 7S B R A b e i, JRARR T MR Eith /e
(7)  ZEiE4RIF BPLERE it . SR B it 2 S AN B SR A i, 5 800 85 1 Ft e o0 78 2 R R A OB
ZRBUR BRI BK, E i BRI Ik, R k.

Danger !

(1)Against the following matters will result in battery leakage, heat, explosion, fire and serious personal injury!

(2)Prohibited to throw the BPI battery into fire or heat!

(3)Prohibited to collide or throw BPI battery!

(4)Don’t weld the lead on the BPI battery directly.

(5)Don’t put the BPI battery on a place which is more than 1.5 meter in case of dropping. Don’t drop it at the
height of more than 1.5 meter.

(6)Don’t connect the positive pole and electrode pole directly of BPI battery, such as leading wire. If the tab
terminal of poles doesn’t set insulation covering, please don’t transport or store. Please don’t touch the
metal necklace, key or any other conductive material. Please use special carton when transport or store.

(7)Must use the charger appointed by to charge batteries, and follow the instructors of .

(8)Prohibited to disassemble BPI batteries. It will cause external or internal short circuit, and the exposed parts

will have chemical reaction then result in very dangerous heat, explosion, fire or splash of electrolyte.
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Warning ! !

(1)Don’t contact batteries with water, sea water or other oxidation reagents, which will cause rustiness and
heat. If batteries get rusty, explosive decompression valve won’t work and will lead to explosion.

(2)Don’t over-charge BPI batteries, that is, don’t continually charge batteries despite the designed charging
time. If the batteries are not fully charged within the designed charging time, please stop to charge. The
delay of charging time will lead to leakage, heat and explosion.

(3) BPI NI-MH battery includes the colorless strong alkaline liquor (i.e. electrolyte), if the skin or clothes
touch BPI NI-MH battery liquor, please use the boron acid water or the vinegar acid water to clean, after
that , with the clear water thoroughly flushes. Because the battery's electrolyte can corrode the skin.

(4) It is forbidden for more than 20 pcs batteries in series. Because it will result in leakage, getting shock or

giving off heat.

(5) Don’t disassemble the battery, as it will result in short-circuit, leakage, giving off heat, catching fire and

explosion.

(6)Don’t use the batteries when they are leakage, any color deterioration, distortion or other changes are found.

Otherwise it will get hot, catching fire or explosion may happen.

(7) Please keep the batteries and other electronic products related to battery away from baby, children, to

avoid accident of swallowing of battery. If there is any accident, please go to see the doctor.

(8) To use new battery when the working time of the battery is far short from the initial working time, as the

cycle life of this battery is finished.
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. HAth/ Others
8.1 AN A R B AE B TS d Fn s Ol R S AE IE T2 8 AR 5 R

BetterPower reserve the right to change and amend the process design and specifications without
prior notice;

8.2 AR H HPRBTT W TR AE «
Anything not mentioned in this specifications, customer and BetterPower should discuss to get a solution;

8.3 X ARALHAE IR (NN RBHEREEEIN) T IS, AN m A AR 5T E.
BetterPower does not undertake any responsibility for the accidents caused by actions not matching with
specifications(Man-made short circuit to burn out).

8.4 77 i VLG8 18R J1B BE IR BR DT A w5t R R BUE DT K . X7 2T WA & A )=
51 E) AR VA AZ I G [ 208 AT A Mg Bt 55 i e & [R1 240 sE 4R A 4 ) RO B8, Bt ml /K
FHAS T it BT T 38 T AR 41 54
This product is specially customized and developed by Jiangxi BetterPower New Energy Co., Ltd. for your
company. After both parties sign the purchase and sales contract, your company promises to fulfill the
payment and delivery obligations as stipulated in the contract. If you refuse to make payment and pick up
the goods on time in violation of the contract, your company shall bear all development costs and related
breach of contract responsibilities for this product
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