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1. EHTEHE Application Scope
AHAE PR E TEE ol R A (DU AR AL IFEA R . BEORESR . M7 A =
HIT o ASFAE A A T I 22 1 R PR w) A 72 R F 4

This specification defines the basic performance, technical requirement, test methods and matters needing
attention of lithium ion rechargeable battery pack Chereinafter referred to as battery pack) .This is
specification apples only to Hangzhou Lin’anBeyonder Power Co.,Ltd.

2. HMHZEHE Battery Pack Drawing
2.1 R~F/nEKE Size Diagram

AMEJRSE Outline Size
H P Fr . Battery picture

el Eitipa R~F T H iipy R~F
Item Description Dimension Item Description Dimension
T Thfk%ess 78.5.mm
W th 104mm
L. R
L ijnih 395mm

#E 1 UL EBEDR DO LA R

Remark 1: All the dimension show above is outside size of battery Pack.

i 2. AR . KEMER, EAEEM T il B s N KT 300gf

Remark 2: When measuring the battery pack ' s thickness, width and length, the stress of the
measuring instrument on the battery pack should be larger than 300gf.
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2.2 ¥R EKE Connector Diagram

e WERCERE D A

Charge port: as picture Discharge Port: as picture

USB Z¥0:5i N 8-60V, Hiti: SV/IA

USB : Input 8-60V, OutputSV/1A

#iE: BANHESE, 77 dh Sy

Remark: Picture are only for information, take real product as standard.

2.3 7~ Product photo show




% BNl 225168 399 &
sevounerponze | TEL: 86-571-63966396 86894876

Website: http://www.beyonderpower.com

B e 221814 B Y5 A FR A 5] HANGZHOU LIN’AN BEYONDER POWER CO.,LTD
No.399 of Huanbei Rd, Lin’an city, Hangzhou, China
FAX: 86-571-63966399 86894878

3.FARZSE Y] Characteristic (@25°C)

Fr5 HH XA RHIE(E #E
No. Item Unit Value Remark
3.1 FEAKFAE Basic
s .
01 Cell model - INR18650 MH1 Li (NCM)
H& )70
02 Combination Mode i 1354P
PP
03 Nominal Capacity Ah 12.8 0.2 CsA
BV R
04 Minimum Capacity Ah 124
WUE HUE
05 Rated Voltage v 48
06 AL EE’E v 54.6
Charge Ending Voltage
07 ﬁﬁZ'EE/?éZJJ:EBE. v 32.5
Discharge Ending Voltage
(RIS FE A L P
08 Low Temperature Discharge \Y /
Ending Voltage
—at yray
09 Bt 78 FL FLI A 5
Standard Charge Current
=] o5
10 B K 78 FL AL A 4
Max. Charge Current
e N
11 Rl %mb A 10
Standard Discharge Current
19 ICP NS 911 GERER A 0
Max Continuous Discharge Current
o | Ak _ /
Shell Type
HE 215
3.24+0.2
4 Weight Ke About 1.0
15 TARR OC 0~+45°C 78 HL Charge
Operating Temperature -10~+60C JitH, Discharge
)RR
16 ) \Y 48-53
Delivery Voltage
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3.2 PRI HUREE PCM Characteristic
01 KL R LT A\ 4.2540.025 $$1%?F
Over Charge Protect Voltage Single Series
\ﬂ_ y [_T: ‘F\I H\ ‘El
0p | ERTIERITE . S | M7 1.0s
Over Charge Protect Delay Time
3| TR R
Over Charge Release Condition Discharge
04 Lﬁk{%i&)j L A\ 2.7+0.050V $$1%3&F .
Over Discharge Protect Voltage Single Series
i1 HEIR B[
05 | LRTUEERI . S | s 108
Over Discharge Protect Delay Time
RETRORAP R 25 A '
- b7 471 2 B A
06 Over Discharge Release Condition HRBBRALR
JRCHL I I PR AP LR
60+5A
07 Discharge Over Current Protect A *
JRCHL I i PR SE B I T
<1550
08 Discharge Over Current Protect mS =T
JEUFR R VR AR R 2R A
09 Discharge Over Current Release - W7 B RS A 7 H
Condition
o | R | iR
Short Circuit Protect Condition External Short Circuit
5 LR
1 3 E%%i.&FL‘L_HTIEﬂ ' S | <300
Short Circuit Protect Delay Time
LI DR AP R B 2K
- * ﬁ 5 7N l]
12 Short Circuit Release Condition Wi R pR A
o | ERTRRRR By _
Equalization Start Voltage
187 R
14 | VB mA |/
Equalization Current
=)= -
15 lﬁl'/ﬂ]l,f%j:)j e 5044°C FH
High Temperature Protect charge
V=] -
o | TERED e |ouc i
Low Temperature Protect charge
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4. JIAEK Test Requirement

4.1 FRUENRZ4M Standard test condition
R e i A A AR A 2w Y I TR AN S — > H R B it 4, HORBEAT I Fu ik DL E SR OB . BRAR
FARE, AR A S T RLAE PR 264 S AT
Battery Pack to be tested should be new battery pack within one month after shipment from our factoryand
the battery pack should not be cycled more than five times before the test. Unlessotherwise specified, test
and measurement should be done underthese conditions:
i Temperature: 15°C~25C
FHXTE F RelativeHumidity: 45%~75%RH
KA JE AtmosphericPressure: 86kPa~106kPa
4.2 P EEK Test& Measurement Equipment Requirement
1) R~} &% % Dimension Measurement instrument:
I RS AR B BE AR T 0.0l mm
The dimension measurement shall be implemented by instruments with equal or more precision scale of
0.0lmm.
2) FLHIINA R G B ARG E RLAE0.1% LA, B RS BE+0.5% AN, THIAS EE+£0.1% AN
Batterytest system should have current accuracy within+ 0.1%, voltage accuracy within+0.5% ,& time
accuracy withint 0.1%.
3) B R AR A B AR T+0.5°C
Temperature measurement accuracy of instruments should be within® 0.5°C.
4) HEFK Voltmeter:
E Kb sl REES, WAN T 10KQ.
Standard class specified in national standard or more sensitive class, with internal impedance notless than10
KQ.
5) HiLR Ammeter:
FE AR AEEOR S 2, A B RN S A B AR N BR N /N T- 0.01Q

6) PIBHIR 7512 N AZ i B (AC 1KHZ LCR). WIHAEIEEA, 2BiE RS & 7o iR As
HIMIAT EEARAL T AR, JFEEI4KE . BEA K.
Impedance shall be measured by a sinusoidal alternating current method(AClkHz LCR).Resistance is

not a constant value according to the change of temperature and state of charge, and related toleadlength
and capacity.

7) P B . MR DGR 7 2R HUA AR I8 5 A%

All test equipments and measuring instruments should be passed inspection of calibrationorganization.
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4.3 t#EFRH 7L Standard charging method

EFRHENNRFE B AT, UASMEFR T (0.2CA) fER A E A Bak ki g, B Rmailm
8 76 HEL 22 VL FRAEC 2] 0.02CsA B R /)N

At standard test condition, charge batterypack with standard charge current(0.2CsA ) underconstant
current mode to charge ending voltage, then charge battery pack with charge endingvoltage under constant
voltage mode till charge current declines to 0.02CsAorless.

4.4 ARSI FRIE AppearanceTestStandard

HB ARG, oM, oW AR U As, oA, Joi e A A At Ab
MR o

There shall be no such defect asscratch, flaw, crack, rust, leakage, orwhich may adversely affect
commercial value of battery.

5. S B8 Electrical properties

5.1 %8 (0.2CsA) Capacity @ 0.2CsA
WER S, & 0.5~1.0h, 2RJ5H 0.2CA TSR R AUEEE, dsKBUR L A .
After standard charging; laying the battery pack 0.5~1.0h, then discharging at 0.2CsA to ending voltage,
record the discharging time.
FrifE Criteria: =300min
5.2 %& (1CsA) Capacity @ 1CsA
PRfEFR S, HE 0.5~1.0h, A5 H 1CsA fHFUR A B EE, 1B E .
After standard charging, laying the battery pack 0.5~1.0h, then discharging atlCsA to ending voltage, record
the discharging time.
PR Criteria: = 54min
5.3 IR i H Discharge atlow temperature
AEF LS, 7E-20£2°C oA N IATE 16h, ZRJ5H] 0.2 CsA B B RIRM BB L, 10
I TA]
After standard charging, laying the battery pack at-20+2°C forl6h, then discharging at 0.2CsAtolow
temperature discharge ending voltage, record the discharging time.

PR Criteria: = 180min
5.4 7R JH Discharge at high temperature
WAEF LS, 7R 60£2°C o5 F T IEAF 2h, SRJEH] 0.2CsA TR R B BUE AL, TR E .
After standard charging, laying the battery pack at60+2°C for 2h, then discharging at0.2CsA to
ending voltage, record the discharging time.
PR Criteria: =270min
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5.5 a7 Cycle Life
bEFE R e, i E 0.5~1.0h, SRJ5H] 0.2CsA fEUM A B AUE L, FHEE 0.5~1.0h, EELLEDIE,
ELRESPR ORI RN T 210 4380, 105 R BRI
Afterstandard charging, laying the battery pack 0.5~1.0h, then discharging at 0.2CsAtoending voltage,
laying the battery pack 0.5~1.0h again, Repeat these steps above tilltwoconsecutive discharging timeless
than210 minutes, record the cycle count.
PR Criteria:  =500times

5.6 i FLLREFRE /) charge retention
ETR S, HE 28 K, AAJEH 0.2CsA HFLHHE R AL B, d3R R A,
After standard charging, laying the battery pack28 days, then discharging at 0.2CsA to ending voltage,
record the discharging time.
PR Criteria: =270min

6. I EMNME Environmental Suitability

6.1 fHE ¥ Constant Damp Heat Test
PRAETR LS, TE 40£2°C/90%~95% 55 1 NI AT 48h, SRJ5 44 B ZH B HE PEARAENA IR 52 44 & 2h.
After standard charging, keeping the battery pack in environment of 4012°C/90%~95%RH for48h,
thenlaying the battery pack in standard test condition for2h.
bR EEEE. KB,
Criteria: No explosion or smoking.

6.2 ¥RZNMK Vibration Test
ER S, B I SRS & R 10Hz~30H2/0.38mm 1 30Hz~55H2/0.19mm 1455 FI4R
&, 7€ X Y Z =AJ5m B a3 A 5idR2h 30min, FMUEZEA loct/min, 455 WAL HL AN
PN ENE
After standard charging, fix the battery pack to vibration table, vibrate the battery pack in each axis of X,
Y, Z with frequency sweep rate of loct/min for30 minutes underthevibrationfrequency and amplitude of
both10Hz~30Hz/0.38mmé& 30Hz~55Hz/ 0.19mm.
b TOHENE. EEM. LI, BEAMRTEUE B
Criteria: No explosion, smoking orleakage. Battery pack's voltage notlowerthan rated voltage.
6.3 filt#E MK Continuous Shock Test
WERR S, Kb 2R e S EAZ LU R XL Y Z D7 2 e, IS TR S s it A
WSS
Afterstandard charging, fix the battery pack to shock table, shockthe battery pack in each axis of X. Y. Z
with these condition:
kA N - Acceleration:  100m/s?
K FR 2] [E] Pulse lasting time: 16ms
BB IREC Shock times per minutes: 40~80 times
filt 7% k%% Shock times: 10002 10 times
FrifE: JOBRYE. TE M. JoJEM. Criteria: No explosion. No smoking. Noleakage.
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7.%Z4EBE Safety Characteristic

DL 22 4 B S A0 O X P it AT A S A R
These safety Characteristic test is applied onlyto the cell used in this battery pack.
7.1 #hid; Thermal shock
R it TG BAT A, BL S 22 CRE B BT R IR E 2 13022°C ), fHiR 30min.

Put the battery pack in the oven. Raise the temperature of the oven with 5£2°C per minute to 1301+2C
and lasts 30 minutes.

PRt ANE KL AL,
Criteria: No fire, no explosion.
7.2 &JH Over Discharge
Rt ZH PL 0.2CsA IHIUBCE Bk E B, SR )5 A% 300Q T8 24 /N .

Discharge the battery pack with constant current of 0.2CsA to discharge ending voltage, thenconnect the
battery pack toexternal load of 300 ohm for24 hours.

bR AR AEEE. AL AT
Criteria: No fire, no explosion, no smoke, noleakage.

7.3 %i% Short Circuit
P b 7S S FE TR A P R s TE OB — MR T 100mQ 1 S 2R &R, E — /M,

After standard charging, connect the anode pole to cathode pole of the battery pack's
dischargeterminalbylead with impedancelessthan100mg2, keep1 hour.

bR AR AEEE. AL AT
Criteria: No fire, no explosion, no smoke, noleakage.
7.4 78 Over Charge
R ZH ] 0.2CsA FRIALTE i 78 FEL 28 70 F A LE L S, 285 DA e R AL T T T L, M A RV TR P AR A
4 LR T PR B EL I (B AR Z) 10°CRY, A5 1 sEe .

Charge the battery packwith constant current of 0.2CsA to charge ending voltage, then charge the
battery pack with constant voltage of charge ending voltage. Monitoring temperature of the battery pack,
stop test till the battery pack's temperature decline to10°‘Clower than the max temperature.
bt ANES KL AEKE.

Criteria: No fire, no explosion.
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8171t S IZ I E K Storage and Shipment Requirement

WH Item i  Criteria
B (T 1LA D
Short period (less than 1 month)
fr ki B (BT 34D st
Storage temperature Medium period (less than 3 month)

KGR 3 A

-10°C~45C

T~30C

Long period (more than 3 month) 0¢~30
AEXTIERE Relative Humidity <75%RH
fif HIRZS State of Charge 40%~60%

F Yt 2 7E K () A7 i I BB = AN H TR — IR, IR P PR E R R 7 25 78 HE 0.5h~1h #fifR
B ZH AR 457 40%~60% Hi & .

Battery pack must be charged everythree months whenlong term storage, please charge thebattery pack with
standard charging current for0.5h~1h to keep40%~60% state of charge.

9.FEMLZHII 7R Charge the Battery Pack
D WG HEREN T AR s AR, Jrgul R E sk k.

Please charge the battery pack with matched specified charger, andconnect them in the way required
by the specification of the charger.

2) FEHI AR IR R HAR Y i A e e B b, SN A R IR R, BRI R Rt A T e
T P =R AR IR ISR

Do not cover anything over the battery pack when charging it, otherwise the heat willaccumulate, that may
cause declination of the performance of the battery pack and even causeleakage.

3) FEHRIIAERZ: 0~45TC,
Charge the battery pack at 0~45C.

10.25F17E= Warning and Caution

A #E WARNING

D bR A BTN, BRE R Rt 2 N TS A RSN R U

Do not connect the battery pack's positive(+) and negative(-) poles reversed to charger orload,Do not
connect the battery pack to charger's input power source(AC power supply).

10
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2) AR bR FE it 2 I FAR S AN 6 B G 2 B H A R ) P B i B A A, DR AT

Do notlet the battery pack's terminals(+ and-) contact with unnecessarywire or any metal orstored them
together, that may cause the battery pack short-circuit.

3) ZEIRETHI. Mo POEE. BIER IR
Do not drive a nail in battery pack, hit the battery pack with a hammer, stamp on orthrowthebattery pack.
4) ZEIEAL B P e 2 BNk F i 4 AR
Do not disassemble or alterthe batteries' outside structure.
5) ZIEAESRMIBYE M EM, SR RE 2SR il A KRR AL

Do notuse the battery pack under blazing sun, otherwise may cause battery pack overheatingthen catch fire
or disable.

6) FEERNE A AN KA R NI A, AN DR A A AR AE TR

Do not put the battery pack into fire or heat the battery pack; do not store the battery pack inhigh
temperature environment.

7) ZE IR A AN K A A I TR R, ORAF SR B RCEAE B B TR A B R

Do not submerge the battery pack in water orget wet in the rain, keep the battery in shady andcool place
when stored.

8) ZEILIELL T AU 24 /N
Do not charge the battery continuously over24 hour.

9) AL TR LI FE T A SR VRS
Do not discharge the battery pack continuously when charging it.

100 HLE e BB B I RE T, AR ORIk 20, RS RMF IR s, IR S R R .

When charging or discharging the battery pack, ifyou find any abnormal smell or noise, youmust stop the
charging ordischarging at once, and contact the manufacturer.

1) A AEE ) 0~30CYu I, HEATRESATH M, XIFAMURBIECHIR.

When using the battery pack out of range of 0~30°C, the capacity may decrease, that doesn't mean
the battery pack was failure.

1) &% FE. Electronic Static-free

12) Hth e R L DTG G 5 AR AME DL R AR o AN EAE AR R I P s T, KD RR
(1000V PA LD FZMINRI R, MBI TAEAIESR, K K. B KRR,
There is aprotective circuit inside the battery to prevent contingency. Do not use the battery in the Electro

static circumstances, (abovel000V), for it is easily destroyed the circuit board so that the battery doses not
work and causes over-heated, distort, smoke orburning.

11
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11.7= 3R B EH Warranty Period

RN E I 2 Hilg 12-24 H. HERTEMAZMmARR &R, RIEERA, £/ X
WA TGS b S i

Guarantee is 12-24 month since it is out ofthe factory. Any damage by incorrect use and not
qualityproblem, even in its guarantee period, free service won’t be provided by the manufacture.

12 37 M K HERR 77 Typical Fault and Exclusion Methods

P 2 TR R 2 IR HAS P EOR IR IE R F 2k

Discharge wire not connected Connect discharge wire correctly

WiIF T4 30S F 1 & DU RR B Ry

R AR RS 5 RIKE
W 4] A
ALY Switch off the battery pack for about 30S,
The battery pack not released from . . .
Battery pack no output ) then switch on it to release discharge
discharge protect mode .
protection
FhZH i el SR W
The battery pack is empty Charge the battery pack
A 78 FEL A L 4 Sk 5 T AL A R
78 HLAR Y A Sk FA Eh HEE
He s 2H T 3 75 H Output plug of charger poor contact Ensure the output plug of charger firm

contact with the battery pack
Can’t charge the battery pack

FEL L ZH i A LLIEH A6 f it
The battery pack is fully charged The battery pack is ready to discharge

K 7 P 2 N A Sk 2 B S SR T
L

Connect input plug of charger to AC

7EHLE IR IT A TR AR R T

Power indicate LED of charger | Input plug of charger not connect to AC
doesn’t work supply

supply as specification required

ks WAHAL R, 55 AR RS e R

Remark: Any other fault, please contact with after-sale service department or dealer.

12
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13.%.35 75 B Statement

D I IEANE ] TPy re s v, 200 4 e SN FLTB L 3 SO RE DA o, BRAE L
PERLE RAMOAE 25 0F T st e, NSRRIk B YA BR A =) R I ORI T BE R e e . 2
IVAER ST ERIUN: D NN I 7S S SN 5 27 S VAR N 1 s I 1 S OE R e v g oS =R R S /A /e N

==
Dlo

Ifthe battery is used on other instruments or operating conditions than those described in this document,
please contact with your manufacturer for how to get the best performance, at least consult its maximum
current, fast charge and special application. Beyonderpowerwill take no responsibility for any accident.

20 S6F TR WSO E LA ) SR A T A FH VBT A B AR APT i Ab St s A 1 LY
I e REVEESE, MIAHRIEARARMA DT
Beyonderpowerwill take no responsibility for any accident when the battery pack 1is used
underotherconditions than those described in this Document.

3) AT LB, (A IR IR 2w o DL 55 R0 AT SR IR R #R AR A P P T 2 A S0t i it

Beyonderpower will inform, in a written form, the customer of improvement(s) regarding proper use and
handing of the battery pack, ifit is deemed necessary.

4) REMBERIFEIRAF RV, FPOAGEBEIRR . SCRAT 0, 750 i B AT 3
Fedii g, IS YRR IR A FA 75T
Beyonderpowerwill take no responsibility for any accident when the battery pack is disassembled thatisn't
subject to Beyonderpower approval.

5) X F AR A RIEA IR A T R E ARG FERAS A, &AL SRR
RIS B ARG TEHL A IS IUE BB P g, T4 R AT BR 2 R A AL UL RS 75 & 2,
75 DU xet F b ZE AR N R A R AR LR AR SR R P A R L Bk, A YR BR A R TS

Please tell the parameters of the BMS or/and charger, ifthey aren't provided by Beyonderpower. We
willcheck the matchable quality between the BMS/charger and the battery. If you don't provide it,
Beyonderpower take no responsibility for any accident.

6) T ANATH/GHERHS, H# MR bt N RIR EAH IR RIE AT
The loss caused by force majeure should be implemented according to relevant laws and regulations.
7) ARATAE I R SE S FHT, 2 XU W A

Any of the matters not mentioned in the specification, subject to mutual consultation

13
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4. B AAEREE

154217123k Revision History

FRAS AR H 3 (3]
Version Details of Change Date Revise

IBEFINEHRE Flm, RETHIUEIE, 5PN E LB E=KAREEE U A%
B Z

Please confirm the specification timely after got it. If you haven't confirmed it after got
specification within three days, it shows the default content of the specification
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