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FERHCERRAEEATNBERNERRHES HEER, EREEEMBEMLYP.LP/KMIES) 1 E)
EAKBEZERFEMAOBREFER,

AR BEERZE, FPHEEEATRE, BREECHSL, HFZERFUTH, NEERERH.

Thank you for choosing Thunder Sky Winston Power Battery. LYP. LP series of water—based lithium power battery
which under the brand name of Thunder Sky and Winston are invented by our group and owned the international patent.
NOTE:Before first application, please read this manual carefully to ensure the proper operation of battery. Always
keep thismanual properly for in case of any need under some circumstances.

L AR #E Copyright

IRIERE, REERRHEEHHRAS2018EEFESFT, FEUNEAEAEEIERARBERERNS.
BREHMBEHRGSEFITMEANALHEEREBERIER,

All rights reserved, do not disseminate or use any content in this manual in any way without the written authorized

permission of Thunder Sky Winston Battery Limited.(Written License Version 2018).
Thunder Sky Winston reserve the right to hold the accountability of any person or organization that uses this manual without
permission.

L % #ETrademark

“Thunder Sky WinstonB X R 18, R ABEM” REIMBE EMNRHETEMNRBECEGTIAERERE.
“Thunder Sky Winston” is a registered trademark.ThunderSky Winston Group has the property rights and the use right
to itstrademark and the service mark.

Thunder Sky Winston

HANBREERNREASHAFMOARNEBRHALE, BABTEHM.

If the contents and illustrations in this manual are changed for the technology improvements of the company, it won't be noticed.

HEpBELE

After opening the box
"RV L EIEFETENESD

Make sure the goods are what you ordered

a5 n /fE 28 I

Please recognize the accurate trademark

Thunder Sky Winston

% Notice

WEEMEERETREREE.
Check whether the product is damaged during shipment.

WMERMGE. RiE. BEATS, ACKEE, FRRATHE,

Please contact usif the type, specification and quantity is inconsistent with what you ordered, or being damaged.
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£ H i B &
An instruction manual
LYP /LPE X 8 #7487k 1448 8) H1 B

LYP/LP Thunder Sky Winston water—based lithium power battery

o B =l b PP
Thunder Sky Winston Battery Mark/Type

R AR REERIE « v v v vttt
Security Warning and Notes

e = = Y Y S N T T
Thunder Sky Winston Battery WB-LYP

%ii&/ﬁﬁ@ﬁ%&i@ WB=LP =rrrrsr sttt i s
Thunder Sky Winston Battery WB-LP

%E}Eﬁi% ...............................................................
Standard Charge and Discharge

BB B+ v v v e e ettt e

Malfunction Solutions

A C b b oo oo S S DD DD DD DD H9500000000E NS5 e 0EEEnECSS005000000590055000 31-37

First aid Treatment

b 5 S e S T e 38
Safety Recommendations

;M-*;l_?%ﬁi#%% ........................................................... 39-41
Material Safety Data Sheet

ﬁ?ﬁﬁi\i@l& .............................................................. 42-44
Transportation & Recycling

BB RIS AR BT v v s e e i i i i s s s s s 45-63

Performance Test Specifications

FEESZPIZI%  u u a s s s s s s s # @ 5 s 8 5 s #5 85 @5 5 s # s ® @5 8@ @ 8 #8. ®. ®B o@ H W B B B OB B E E B E EEEE EEEEEEEE A EEEwEEoww
EEBRE 64

Quality Certification
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“A” R B RIGER T
"A” means cathode and anode terminal of the
battery are in the same direction

“B” R BMIERBEERTE
“B” means cathode and anode terminal of the
battery are in the opposite direction

“XXXAH” &FEMEERE

“XXXAH” means battery nominal capacity

“P” R

“P” means quadrate

“LY” RKMEASRELE M M RIEAR

“LY” means positive electrode of water—based lithium
yttrium oxide active material.

“TSWB” £~ “BREHIE” RERHNES

"TSWB"'means the abbreviation of brand'Thunder Sky Winston".

“XXAH” RR-BMBTCIEZBAE,

"XXAH”means battery's nominal capacity

o “XXV” RITBMHNTIEEE,

"XXV" meansbattery's operating voltage

o “LP"R 1B SKMEWEMMENSERE 1,

"LP"'means high voltage battery of compound
water based oxide active material

o"TSWB"*R'r “EREHIE" MARVEES.
"TSWB"means the abbreviation of brand "Thunder
Sky Winston "
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FHBRYERDDEEETHRE

EhiEE ; , ,
Battery short circuit Do not discharge the new battery directly for the first use

o RN T AEA B ME R,
Do not make the battery short—circuit in any situation.
oMM ENM, VIPETHE! HELERWE,
Do not discharge the new battery! It must be fully charged at first.

FREFAELRER! Y2 H 8 E i E A L w48 4

Do not open the battery safety valve! Do not violently wrest the screw on the terminal!

oEfIER T AESMAE ML LM

Do not open the battery safety valve in any situation!

e REBFMHE, VRENNURBEEMBAT L bty 840
Do not install the terminal connector with violent force, to avoid
the damage of terminal screw!
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AEETHE
Copper terminal connectors
Fith R A 4E & ik

Battery pack straps

HNEFRARREEEH
Must use jigs and straps to fix

the battery B AE B TS 5 1 42

The stainless steel bolt of the terminal post

FERBEERR

Mat gloss washer and spring washer

EmRFHG KR
Battery packjigs

FREAIEZHBE R (ZREELHRE, BENEYEE)
Please check the accessories before using the battery (The pictures are for reference only.
The accessories are subject to their actual features).

o EFEMFA, TEERIYRKAES, WEXARMKSHEE, UHIEHER!
08 Please use jigs and straps to fix the single cell or battery pack to avoid swelling for normal use!

tERBE—48

Assemble 7 cells in series as one battery pack

BRZEERELRGAS, VAXB BB IFHN
TREM. —RIEBENRGHEE, BZMARH, S
BMAGHGHVALREZEEBEERZBMS)ERE
nE

= O
Put the cell into series or parallel connection to assemble
the battery into pack.The ideal pack should only in series
connection and with BMS.

BE—hfk, B&EEHG

Collocate accessories including straps, bolts and screws etc.

NREKZESHEHAKEESE, BERE —LH
%, REH, ERNBEFGEHEIEZEN. TERK
HEMZANEWNEME, MEREFELFEZEHMYT
FEa T,

Accessories such as straps, bolts and screws will be needed

to assemble several series connection together. Make sure
the accessories are fixed however large of the battery is.
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Ot BFWREL(BMS)

Battery Management System

_ @ _
E@A
Charge input ©— BMS

EH RS

Controlling system

aEGmH S EET

Data display *Eﬁ'
Abnormal

OF —# Eitih, A A Bt B E

BHEEZIVULELBREE S

FEMEBhBBSHIHBANEER, HERL—LTFLRILNLY, HESEERTHRTLER e
HREBFETERNENRERE, NEEHITHUABAERBHNEN TR RMASE .

differing above 1V.
Any storage cell be used by parallel or series connection must install electronic circuit or monitor circuit

to monitor the charging and discharging voltage and prevent the cells from damage caused by
overchaged or over discharged.

E¥
Normal
@ —E—#HAHBHYERFZEH
EEHECIVEBIEE
In the same batch, it is normal that

the voltage of the same model is
differing at 0.1V
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BHEKMESNEHE —EXATE, 5VX, REGNREUBENPAIIFERE, EEEEAKLA
BREERNERAE, RACRERER, NASRK, EREM-—ERENEBLTESLET,

Thunder Sky Winston Water-based LithiumPower Battery is a kind of power and storage device with large capacity, high power
density, long life and safety performance. During actual application, it is necessary to follow the instructions that operate
and store it as prescribed which is the best way to use any type of our batteries.

## {E Operation

REHFE DB, BE. ﬂ?%ﬁj SREBEEBRERE, THENREL, TEREBBAKD, FEHRE
whf (WHEBHREHMAFE )\ AEFEE (WLYPELP ) FTRFENRFESHER,

Do not disassemble, squeeze or pierce the battery, make the cathode and anode short circuit, heat the battery,
throw it into fire. Do not use different brand(such as our company's battery and other company's battery), or
different type (for example LYP and LP), or different capacity, or different conditions batteries together.

= Storage
%5@%%@ﬁi&>§§’%ﬁﬂﬁ’\]iﬁﬁ (REREF25+3°C) , ShMBEFTHREERITBERRE, RHHER. &
o NEBMRFAEVBBHIEERFH,
%Eﬁﬂﬁﬁiﬂﬁaﬁf@ TERERTE, BEBESHREEFTENI0-60%, UEAEERBRESHNAKRIE,
BEGFHOEMELNERE -, SIMHEFK, UBREFREFIOVERRBERAREE, HREEBLATENE
BEBREXEI%ESL, G¥FHARE R,

The battery must be stored incool and ventilated place (optimum temperature at 25 + 5 °C). Battery must maintain an
appropriate distance from the wall and keep away from moist and heat. Keep the battery in the original package until
be used.

Do not leave those battery which need to be stored in a long time upside—down, and those should be charged to
40%-60% before the storage. Check battery's open circuit voltage every month to make sure the voltage in the same
batch is consistent or in slightly difference It should charge as soon as possible if the voltage is lower than 3.0V. The
regular self—discharge rate is about 1% every month. Please recharge once every half year.

FHEH{E B Storage Management Information
1. BE&HE

Temperature range

f#1F Storage +25°C +5°C
M E Discharge —45°C/+85°C
# & Charge -45°C/+85°C

2. tbgE: (#HE: WH=-RXERHEERR ) KG=FHELEE
Specific Energy: (Note: Wh = Normal voltage x Rated Ah) kg = Average battery weight

3. ELBXEINE . 600W-1200W/KG, BB MR T AR,
Specific Pulse Power: 600w-1200w/kg, Varies depending on battery size

4. HEWPE 71 . NIECAREARBIR T

Mechanical Resistance : As defined in IEC relevant standard

13



Kimae. Blag. % . ARIEEE (UPS) HagsiEi

Solar Energy. Wind Energy. Peak Valley . UPS Storage Type Battery

w = - L = ? bl ribe
Structure of cell
g%s%i?%iind negative terminal H & 5 £ 45 Bar-code

e Safety valve

Eﬂﬁf’g X BE Plastic or metal case

14
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LYPAAE ith Y 1 B 5 14 B

Charge and discharge characteristis
chart of LYP type battery

AEREIRE TLYPEE M A A E 51 42 Fim NLYPAETE it B Y B 1 A2
DischargecharacterlistlccurveofLYPtypebanaryunderdlfferemamblennemperature DiSChargelg#afﬂCTEHS“CCUFVGOfLYP type battery under normal temperature m TLYPﬁ@ﬁEmlﬁﬂmﬁﬁ = m ﬁ{‘tA%ﬁﬂ(ﬂ;tEb *Eﬁ“ﬁﬁﬁi ﬁﬁﬁ*’ﬁ lﬁﬁ% I];EH m*ﬁﬁﬁﬁﬁﬁikiﬁ
4 — : BB, FNESRSAEAAS S, BEERBLEAI TEARTE, RNTE, HEE, SARSHN.
3.5 —asc] 36 The LYP battery's cathode active material is made by fluorine compound and water based hybrid
= 3 — NV —25°C = oA and the anode active material is made by nanometer carbon fiber and artificial graphite. Therefore in the
@ ] [ @ 3.2 —
25— \\:\ — 9 ¥ :EEEQ\ — e large current charge, it can maintain its original molecular structure. Make the crystal lattice solid,have resistance
S 2 —— b R A% to impact and sustain a long life.
— 3CA
1.5 2.4
: 2
0 10 20 30 40 50 60 70 80 90 100110 120 130 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Fi ZE 75 & Discharge Capacity(%) FR i ity (%
P58 Discharge Capiy ) W LYPEEL—RELRBRTRETREE<4; REBE>27V; ZHETHOERS S TR T000KM £.
4 Q| TLYPiE w&mﬁeﬁﬁﬁﬁﬂ iEFF' ﬁﬂt . EZiE%}kaE%%;ﬁ%BCA Exfﬂaﬁ/‘mr}i1§}\§7ﬁgﬁ¢ Az_%ﬁiﬁl?ﬂi_\l_l_‘gév EIEI%EE%O
Charz,eéﬁractenstlccurveofLYPtypebanewundernonnalteé\;nure Storﬁeﬁarac;lr;tll_cruﬁe6?LYPﬁ%EgaﬂrJﬁﬁnlﬁmﬁtemperature . E * \EE‘\}I'I_-J, EI‘]IT/EEE‘E)E:'JZ 8 4V *;JE; E,] E%/ﬁ% O 3 O 5CA #:@JEE?— 450C :|:85OCI3L_"T< %/\El —F'Tiﬁﬁo
53 120 B ZEE NN EERKE2.0-25V, FEBRFEEL, EEERNBHLEE=27V,
100
- / ) < = B Innormal environment,the charging voltage of LYP battery should be kept at<4V;discharging voltage =2.7V; cycle
= —0.5CA| < 0 X .
235 —iea g life can be more than 3000 times.
g 3 — 2CA § 60 B Themaximum charge current of LYP battery is 3CA. Itis normal that battery capacity increased when charge and discharge repeatedly.
> — 3cA S
2.5 % 40 W LYPbatteryworking voltage is 2.8~4V, nominal charging currentis 0.3~0.5CA, can be operated under temperature between—45C~-85C,
a 20
2 B | YP battery will not be damaged when discharge voltage is below to 2.0~2.5V,but suggest the discharge end-off
0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 5 ™ 9 B am =D am & an

voltage is =2.7V.
7 & 25 & Charge Capacity(%) B (X ) Time(day)
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B2 EEWERENER<1%, ¥ Bﬁ(%ﬂkﬁg—l—ﬁﬂfﬁﬁ?ﬁfﬁﬁ REPE

B LYPEREME THEEE, &%, B8, BRBEEME, BE, f, BAzEBRNIEEMmEE LR

BEMBREERER.

W ZESHhEAGERAR, IREXBEFERANMBMS (EBEHEERLK ) #iﬁ'_ﬁﬁﬂﬁﬁﬁﬁ# & 5 BB T/ th 1

THEHREBZTENEMEMNRSK, SHERFD HIRE KRL %fLBzz, BHesmE /ﬁﬁﬁﬁ—l—ﬁé_ﬂi?&xﬂlo

IIE@EE’]BMS( BHEERS ) REBLRGHASTREFRESHEER LA ?E = FIB B AV
REMNEAS®,

B Discharging rate of the battery is <1%. Under normal condition, recharge the battery once every six months.

B Under the destructive test, such as short circuit, gunshot, overcharge and overdischarge, extruding and nail
penetration, battery will not on fire or explosion caused by internal short circuit.

B When using the battery pack without the effective BMS(Battery Management System) for a long time, some
of the single cells will appear overcharge and overdischarge. Under this circumstances, battery performance
will degradation or even invalid,but there is no danger such as on fire.

Bl Matched BMS(Battery Management System) is the best device to protect single cell from overcharge and
overdischarge in the battery pack and ensure a long life endurance of the battery.

Fji r ::jnﬁu J_Jcﬁ

Replace Lead—auj az.)m_.;a Battery, .Jpeuhzad on ./gm.)ua fuel automobiles

12V/24V/[43VEEgh Rk

12V/24V/48Y °tnrtef battery

19
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HEREEhHEE

Structure of single cell

IF BB iE

Positive and negative terminal

BRYEER

Plastic or metal case

WB-LP12V90AH

o LpESERKMHEFHNEURERRMTELZIRELNRANER, ZEBHEE. £,
Bl BIR T K 5 5

The LP high voltage water—based lithium power battery is the most effective product to replace the
lead—acid battery as the starter battery. And the battery production, usage and recycling are

environmentally friendly.

IPEEt R EXHE R

Chart of Best Charge of LP Battery

LPEEMIRE X MBI thAEE A LPEERARIRERE THREAKEREMHEE A

Standard charge discharge characteristic curve of LP battery Transient discharge characteristic curves of LP battery under different environment temperature

LPEEMRXTESR

Maximum Chargingcurrent of LP battery

LPEREMWMAFRB<ICAUTERRE, ANESRESEHEF11V~16V,

LP battery only can be charged under (<)3CA current. The best charging and discharging voltage range is 11V~ 16V,
RENZEEEREHE0.5CAUTETRE,

The best charging current is below 0.5CA.

21
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B ZEEShNTHESERIIV-16V, JEEBSRBRELBERHENEHEh, RAFHZSEHRTI10F,
LP battery's working voltage is 11V-16V. It can substitute the lead—acid battery directly in the fuel car
as the start—up battery. The life is more than 10 years.

B REFHBRRPREAEEE<16V, HEEE=11VE, ZEBMNERSZSGE A TI000R MU E5105F,
Generally, LP battery's cycle life should be longer than 3000 times or 10 years when the charging
voltageis< 16V and dischargingvoltage =11V at normal environment.

| n/(ﬁE /‘HJL}E 45°C§85°C1_ MET{E%O
It can be used at temperature between — 45°C to 85°C.

BZESEShAgREBRFBRNEMBLERIN, BHESEMEMMEETEIRAN. RIEFEDEHEEER
RIZZEEh e R AR EmE X RE,
LP battery would not cause accident when it is over charged or over discharged, but the performance
woulddegradationor get invalid. It won't cause fire when short circuit unless the user destroys it on
purpose.

AR
guumuwd Clerye wwe Wisciurye
B /R 3L B E Chargel/discharge setup for the first use.

#ﬁﬂjrﬂ’]ﬁ/’rﬂiﬁﬂlfﬁ E'ﬁ;lk'ib, MPEREA! é%ﬁﬁﬁﬁﬂ\ﬁﬁﬂ%’r{ﬁ EENKBEEEONEUERERSE

The new battery is in half electric charge Cond|t|on, Wh|ch can not be used directly! Before using the new battery for
each new battery must charge according to each kind of battery's charge standardthat issetbytheircharacteristics.
The battery must use the matched battery charger to charge.

LYPSE it LPEE it

LYP battery LP battery

B = E5FEE R The best charge current: 0.5CA 0.5CA

B W E&FEERThe best discharge current: 0.5CA 0.5CA

EhCBERERES. TRESENEOBEREANEE

After initial charge and dlscharge the user could set up the charge and discharge voltage according to each kind
of battery's characteristics.

23



OEREETERSINAMEEREREE (X—) OERRRTEWRAKESNEREXRNEERER (K=
Single cell's charge and discharge current and voltage standard at normal temperature (Chart 1) Battery Pack's standard charge and discharge current and voltage at normal temperature (Chart 3)

B 7% Constant Current3 CA TR
<3CA 537 Constant Current3 CA
LYP . 4V B Pulse 10CA 2.7V LYP | 0.3CA~0.5CA <3CA Nx3.8V IS Nx2.7V

B 7% Constant Current3 CA

LP 0.5CA <3CA 16V — 11V LP e - - - -

OMERETERTNNFRAMNETAER (K= ) OMERETENRGAHASCHNFIRANEERER (XM )
Single cell's special charge and discharge current and voltage at low temperature (Chart 2) Battery Pack's standard charge and discharge current and voltage at low temperature (Chart 4)

|8 3% Constant Current3 CA & 77 Constant Current3 CA

<1CA 0.3CA~0.5CA < Nx4.25V .
LYP 0.5CA 4.25V &  Pulse 10CA 2.0V LYP 3CA~0.5C 1CA X 5 W& Pulse  10CA Nx 2.0V

8 7% Constant Current3 CA
LP 0.5CA <1CA 17V & Pulso  10CA 10V LP / / / / /

BIEE: ERREESENWEEASE, IAEEEEESR (Xk—) BERXESE! BREE: ERREEESBEMWEEASH, MAEEEDESD (R=) BERXELEE!
Special Notice: When the ambient temperature or battery's temperature increases, all the index should Special Notice: When the ambient temperature or battery's temperature increases, all the index should

go back to (Chart 1) the charge standard at normal temperature! go back to (Chart 3) the charge standard at normal temperature!
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Ve Ve

Eli“ f?ud‘“’” Weltwwetlow Selutlows
WELHRK—: EHHRFTERNKRERE 2?7

Malfunction Solutions | : How to solve if the cell voltage is 0V or low voltage

HHNE FERATESH

Release the straps and replace the cell with same capacity

FERREETESM

Cells with same capacity and same model

BHAAENEWEELATERY K ERE?

Why is the voltage of some battery 0V or low voltage?

BhAEFERAT, sEAAMEESME, EEMNEDAEEREE, ZELERGHESHEAMAR/NNE L —EZRBNFFBER,
HRXFZMBEN, EERREEREEHZSOABHRERIMER, FENERETHRTEEEREE,

The impedance of cells may rise during using. If put any cell of which the impedance is larger to used with other cells in series or parallel connection, it will
cause unsaturated charging or over-discharging, which will make the internal circuit short or capacity decreased or voltage reduced to 0V.

HeZHARRESELPHVEBLELHR?

What to do if the voltage of the cell is 0V among the battery pack?
BERRGHCEUNEERMREEEREE, ARIFHLAG, EREZEERET . (WwE)
Discharge the battery pack to its standard minimum voltage and release the straps to replace the cell with new one of

same capacity as the above picture.

WMEHR = EhEREAMR?

Malfunction Solutions Il : What to do with swelling?

BB PPEASIA, —REBEATSEETIR,

WBRE, FBHESSEHE MR, IRVELHEAME. Z2. EBEHEE, ATURERERLRER,
WAIER, ARREHRAES P ER,

The battery case is made of plastic (PP) and it will not swell during normal use.

The battery swelling usually happens when it is overcharged or over discharged. If the impedance, capacity and
voltage are normal, please renewer as the picture shows to make the ¢ ase back to normal shape.If not,please
replace the swelled one as soon as possible.

it iR 1E 28

Battery Renewer

27
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WEHRZ - BRRBHRIUTRE LMW

Malfunction Solutions Il : What to do with battery case split or electrolyte leakage?

EhREERR. SEHAESReRRBREAM?
What to do with battery case split or electrolyte Ieakage through the terminals or safety valve?

EMEAR, PN ENIRFEERBHERN, BSOS BETMER, L, TUXRBEINZEEEBHFT
RERFEMEDT,

There is no danger if the battery case split caused by strong impact or shock during operation. But when it happens,
please completely discharge the battery and replace it.

EMEITERER EELERESRY, EFTXRBRADH
mEREY,

If the ambient temperature is too high or discharging current is too big, the internal electrolyte will leak from safety
valve. Please wipe up by dry duster cloth or absorptive sponge.

EBSUHEEABA, SEBFHEILEHE

EhEMEPELE. RPFREFH?

Is it normal that the terminal and case give out heat during discharging?

TR REEEHMEBTER, RERERELRET S EHEEHB0CT~100CH L, WEEERTME
B, NEFRETRALERS., EEFAR, BMNIBREBEELRFTSTESC, MARI IR, EEh IRE
160°C~250C#HRE A, TrEEak,

The battery case may give out heat during normal discharging and especially the temperature will rise to 80°C~100°C
when discharged by big current.If it happens please reduce the charging and discharging current until the temperature
gets back to normal. Make sure the case temperature will not be over 85°C during normal use. Please pay special
attention that the case may be melt at temperature of 150°C~250°C.

&p&g.‘l.%._ =< /ﬂﬁﬁﬂqﬂg?&’ﬁﬂznulxﬁﬁ"

Malfunction SolutionsIV: What to do if the terminal screw thread damaged and become less crowded?

BB RENEETEBHMN, ETNEANBRMEESERINECE%, SslEBFPBE4BF, SR
XEERABBENTREEFHAT,

The battery terminal is usually made of Aluminum or Copper material. If you use too hard power to fix the bolt of
terminal connector, it will cause the thread of screw in the terminal damaged and become less crowded. At this time,

Please remake the screw thread with special tool.

I th 4 4 P R 4k R T Fﬁgmﬁﬁﬂﬁléiﬁﬁﬁﬂi
d with special tool

Terminal screw thread damaged and become less crowded Please remake the screw threa

29



MEHER: EHhRIERERELN? SRIE LT

Malfunction Solutions V : What to do if the battery is burning and smokes?

TR ELYP/ LPE KM S BB R R IR R A 4, B S A H BT S A SR B hia s
SIREKIRE, EEmER FE LB REASFEEERNBED, WARTORRS %2R MK SRtiE—: BEE;
ESZH%E‘&E[WEE’]%/@&)\EWKEP, Tﬂﬂ-bx{TﬁﬁDﬂmK%%, COZ%@/[%%%%]E??%@O F|rst a|d treatmentl : Uncovered Ce||

BhERELEME, XE. 2B BUERVE, ERERBEPITRSTLAELY (HF) BBRE/LY, SR
B HLIPFeEKBLENUEREBFEERULEY R _F K,

Thunder Sky Winston LYP/ LP water—based lithium power battery will never burn under normal condition.Improper

external influence or improper use might cause the overheat of battery and it may omit smoke and fire .In this case ,people
be evacuated first and smoke vent should be provided.The best solution to extuiguish the fire is to use a water spray or please
in danger zone should immerse the smoking battery into the water.The alternative solution is to use type D fire

extinguisher,CO2 chemical desiccation.

If the battery is burning, the internal composition may leak, vaporize or decompose and the electrolytic material will release.
While battery burning, there may be fluoride (HF) and phosphide to come into being, and if the LiPF6 in the electrolyte contacts
with water, it will produce fluorin—oxide and carbon dioxide.

C -
BENHS 1R ENEhBA KD BRENS BB KELER]
Put the uncovered cell into water Uncovered cell gets fully soaked by water

Uncovered cell

RESHAKEBTFERECTRR!

There is no danger when uncovered cell contacts with water!
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SREE: REERS

First aid treatment Il : Skin Contact

.: . !

: \ o -
e bl 5

AN RS A XEBKRIEEFEREFRET]
Carelessly Touch Immediately clean with massive clean water and soap

AXEBKRERERTAMET!

Wash contacted skin with soap and plenty of water!

SRiEE=: XERRIRFERB

First aid treatmentIll: Mistaken Ingestion and Eyes Contact

ZxBREAMW?

What to do if swallow the battery material incautiously?
RERSMIDYE, T2EMANERER, EREREK
RERBEAERLE, ARG XA R RIER,
ERIBhRmE,

It will not cause immediate danger if swallow some
battery material incautiously. Since this situation
happens, please make sure the infected person not use
emetic and then seek immediate medical attention.

ERIREBEELH?

What to do if battery material contact with eyes?
RN IRE B BB R SN KRG ZREBE,
THAREFKERBEE D150 @SB F BB
ME,

If the uncovered materil such as electrolyte or
powder hurt your eyes, please open your eyes and
wash them by plenty of water for at least 15 minutes
and seek immediate medical attention.

33



BHEERE—: ShREREH

Crisis treament | :Battery emits smoke or fire

BMMAARANGELT, KEIRAESIR, 78 HESHEREMIMRENERLT, sEERHEKRE BHEIOCEATEAAERSERE MR, ZE. 7M. BUZRERE, aMEPITRELARLY
TREHBRIRESE BN ABFRBERABE D, R R) A 7K B S0 R (HRSEBEAY, SMEPNLIPFOEKEANLEREREERE LD R ALK,

The internal material will leak or get fire only when BERNEMRBEKMLD, If the battery used at temperature of 150°C or misused in other ways,the internal composition may

the battery is misused ,and ignites. If the battery break,smoke or burn,please firstly leak,vaporize or decompose and the flammable electrolytic material will release.While battery
evacuate the people in dangerous area and burning,there may be fluoride (HF) and phosphide coming into being,and if the LiPF6 in the electrolyte
provide smoke intake,and put out the fire by water contact with water,it will produce fluorin—oxide and carbon dioxide.

or put the amoking battery into water.

b EF S AAEHS IS RIETENE S RTEKEP &1 50°C 1R R T 1 A = R A BB R EMBREEEERARY (HF)BBE LY

Burning caused by misuse Spray the battery with or put the smoking or burning battery into water The battery is used at temperature of 150°C or misused in other ways Fluoride(HF)and phosphide may come into being while battery burning



BHMEE_ . HAEN
Crisis treament Il :Extinguishing Media
WMEMEWHARE, RFNBRFTERRBKERLEERRENEBRANE KD,

If the battery smoke or get fire,the best solution is to spray the smoking or burning battery with water or
put them into water.

et FDELR K35, CORRILENE.

The alternative solutions are Type D fire extinguisher,CO, chemical desiccations.

% 5 1B 94 15 89 | th iR A ko 42 T 43 FADEY i 2k 28 . CO,F IR 1t 534 B =0 i i ol 0 28
Put the burning battery into water

Type D fire extinguisher ,Co, chemical desiccations
36

BHEE=. BAMBELR

Crisis treament Il :Special protection tools

B B B =&

Eyes Protecting

I O, 28 46

Aerophore

PrsE R fI R 2 E

Protection cloths and other protection devices

o {55 F O UR 25 5 8% 52 IR A\ RIEU I R B2
Please use aerophore to prevent breathingirritant gas.

o F RS AHEMEERER SR ERIERER
Put on protection clothes or other devices to keep your body away
from electrolyte.
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REEE

Safety Instructions

ZeES

Safety Advice

b tEE

Nature of Special Risk

MU 52 2 A o] A 2§91 73

keep out of reach from children

8 B 5 R 5% e b

Electric shock or short—circuithazard

B bR . NI N Ik

keep away from moisture, keep the top free of grime

B EIEER =

Sensitization in contact with skin

R 8 4 18

Av0|d contact with skin

==
5=
Harmful if swallowed

ANREBRRE, YRBAEBRNBEKBELF LS

In case of contact with eyes, clean immediately with plenty of water and seek medical attention.

HRBENBREBEHNER

Risk if eye contact with internal material

HEBHNTFE

Wear suitable gloves

FE RN AR 8 A8 RY 155 T o] E & i

May cause allergic reaction if contact with skin or inhalation

TS 2y '.‘.'."nf.‘.\-'i:-f'/"u 3
J,uq'ud-‘.l:f\{ il AML \:

MUUSIrIEU VEUSUy) Deure Ywee!

—

¥ E = £ 8B R (#R45 EEC Directive 93/112/EC #I5E )
MA L SAFETY DA

TERIA TA SHEET(According to EEC Directive 93/112/EC))

148 KEEHHTEE

B/ Name: Water-based lithium power rechargeable battery

1.1 E&KMHEs HTH Z5% Model: LYP LP
BB RS BHE. Sz, 8B, . ALEDETE
Product:water—based lithumpower battery |octrochemical system : mixed Lithium, Yttyia, Phosphide,
Sodium, Fluoride compound.

& 1B Negative electrode iE #Bpositive electrode 545 %] Binder
£ % / & ECarbon/Graphite ) skt Solvent
Electrode 444 3 48 4 ZNano cellulose L1FeYP04

HREHARBRPER

Solution of Lithium hexaflu orophosphate (LiPF 6 ) In a mixture of organic solvents**

E#E# Electrolyte

%85 E B Rated voltage 3.3 &k (V)

*ERERT M (EC) + BRER—Z & (DMC) + BRER_—Z & (DEC) + BEERZ £ (EA).
** Ethylene Carbonate (EC) + DiEthyl Carbonate (DMC) + DiEthyl Carbonate (DEC) + Ethyl Acetate (EA).
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1.3 RE & S

1.2 EPBR$HE International sales

TR EHEE M APR/AS) Thunder sky Winston Battery ,Ltd.

%M Chinese Manufacturers
2 RAEMFE HERERAF
Description: Oriental Smart Lion New Power Battery Ltd.

it PEEEAENTRECEHEEERTIXREE

Address: Xingtai Industrial Park of Changtai Economic Development Zone, Zhangzhou City, Fujian Province, PRC.

1.4 BX& A R Contact Details
BEETEL: 86-0596-8186789
BEFAL: 86-0596-8186678
481t Http: www.thundersky—-winston.com
EfFHEmail: winston@thundersky—winston.com
Z A& EFHEmergency Email Address: zhong@thundersky—winston.com

2 HEMLSEME

Characteristics

2.1 ¥YEMYE Physical properties:

MR LB BRRPIARERAKMEGFNTRESOYIEZHNER, ERBEESEZTREHTER,
The Lithium—Ilon rechargeable batteries described in this Material Safety Data Sheet are sealed units which are
not hazardous when used according to the recommendations of the manufacturer.

AEEBATEAEESWRBRERHRFZEM, AEBEEBNRAEERR IS ELELMERE,
Under normal conditions of use, the solid electrode materials and liquid electrolyte they contain are non- reactive
provided the battery integrity is maintained and seals remain intact.

MERAEM,

battery container.

EEBRBERE EHRIAKNBEATEBNETRBELERERSIXETHEMN, RABBRNE,

Electrolyte leakage, electrode materials reaction with moisture/water or battery vent,

circumstances.

AABBHBRIREREX. BESZENERLT, SXEFESESLE—ExeBROMKBIESE
In case of excessive internal pressure and/or low temperature, Winston batteries are fitted W|th a safety
vent for protection of rupture of the cell case.

MW, IEIRICRSIRBERT T AR AR E

There is Risk of fire only in case of abuse, which leads to the activation of the safety valve and/or the rupture of the

E/]f_[gﬂ?o o

depending upon the

&FU

2.2 LB MHE
Chemical Properties
Substance Melting p';int Boiling point Classification
B 15 MEB R & bRts = FETR R BR(T) ZeER(Y)
CASNO gjﬁeﬁiﬁ Explosion IndicatEilon Special SafeEty
formula limit of Danger Risks advice (2)
R22 S2 S22
7440-65-5 LiFeYPOa4 > 1000 °C N/A R43 S24 S26 S36
S37 S43 S45
EC: 96-49-1 BHH#IAR EC:38°C EC:24°C <7 1 .
DMC: 616-38-6 | Organic solution DMC: 4 °C DMC: 90 °C 55%0_\:”? K R21 R22 S2 S24 S26
DEC: 105-58-8 (DC-DMC DEC:-43°C DEC: 127 °C Infl bl
EA: 141-78-6 DEC-EA) EA:-84C EA: 77 C OSHA niammabie R41RA2/43 | 536537545
; N/A(48F 160C) REETH Hg4 AR | R14R21R22 [S2S8522 524
21324-40-3 LiPFe N/A(Decomposing in160°C) N/A UnfoundOSHA Stimullator Corrosion | R41 R43 S$26 S36 S37 S45

1R1% 67/548/EEC e~ ER TS BN BT 248

Classification of dangerous substances contained into the product as per directive 67/548/EEC
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BESUER

Hazards Identification

BREHEKUEPNTREELTESEETY,

Thunder Sky Winston water—based power battery does not contain hazardous materials.

AEEES

AEREAZENSGRIER, JERBE, EREHNEBKUESFHTREBS B LIS T RERETE,
Under normal conditions of use till the end of the battery life, it can recycle and won't bring any pollution
to the environment.

RESEHR

Solutions:

RIFTEANFARE, HEEEEm R

Comply with the requirement of local laws and regulations in different countries.
KUEEFNEMNEB N BRFESGHEERFTERENABIENBEREE,

Keep the insulation of the cell electrode, packed with individual plastic bag before disposing of the
battery.

Rk EREATRESE, MEOERNBIBSEREE,

Burning: Do not dispose of the battery into fire except for authorized agency.

Bl TAEERNEER KRS,

Recycling: It is best to deliver the waste battery to the local authorized recycler.

W EHER
TRANSPORT INFORMATION

1.UN-NO.3480

ARD /RID '
hHE —Ha% ARD/RIDiZ% g
Class 9 Packing Group Il  ADR/RID-Labels 9

BEE@mGET KMEHHTZEEM, UN3480
Proper shipping name Water—based lithium power rechargeable battery, Un3480

IMO
4R “Hef IMO-12 %% 9
Class Packing Group Il IMO-Labels 9

BEEHMET KHEHHTREEEM, UN3480
Proper shipping name Water-based lithium power rechargeable battery, Un3480

IATA-DGR
E48R —(EEH ICAO-15% 9
Class Packing Group Il ICAO-Labels 9

B E A KMSEBH T REEM, UN3480
Proper shippingname Water—based lithium power rechargeable battery, UN3480
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CERBHEELARAIERRMNERTAE S EFMERAHAZEETEIEI8INEX,
Thunder Sky Winston Battery Ltd. declares that UN Manual of Tests and Criteria, Part Ill, sub—section 38.3 is met

IHEMTEH P, BB HEIATARRKUNI480EK TEA 524 & M ERMICAOB FERI6HEIIINE R R &E
BEASTIOKGHERBERLT, NFEMN ( BEE<20WHHEFEEBMA<100WH ) $E8i FEMRE S HERER,
ABANATARET, RFEEVITUNEREFTNEY —KEEH,

In airfreight, small Lithium—ion batteries (cells<20WH or packs<100WH) are considered as “Expected Lithium-
ion Batteries” , when they meet the requirements of Ed. 520f IATA regulations (UN3480) and ICAO Packing
Instruction 965 section |l, specifying less than 10kg gross per package. Caption shipment can move as normal
cargo under current IATA

AFEHMBERLT (HHEHBFEEE >20WHHESHA >100WH) , $EERTFEORBBENEER ( MI65ERI=
EEX) .

In other cases (mainly for large cells >20WH or packs > 100WH), they are considered as Class 9 (See Packing
Instruction 965 section | for airfreight).

S5.EMBERF, EEMREIMORIMDGREREMMME (UN3480) BERT, BHHERFELEREREAL TR
—$EREFEA,

In Seafreight, sealed Lithium-ion batteries are considered as “Lithium-ion Batteries—Not Restricted” , when
they meet the requirements of IMDG of IMO Dangerous Goods Regulations (UN3480).

6.RTORBEMTFELMNERSERENHEMMRE, 52%IATA, IMO, ADR/RID,
The transport of rechargeable lithium—ion batteries is regulated by various bodies, refer to: IATA, IMO, ADR/RID.

b siskEnp

L 'LL{.‘ -vU-"'\uML W C
Fertorwewes Vest lwstrweriows
T X RETIEE ith /Y 42 5 3R A

Inspection Rules for Batteries of Thunder-Sky Winston

(=S

HieEtikeREE
Testing items for single cell

B #3315 H Conventional items
HNE. B, BEERRT. 20CHERTE. SRENESTE. -25CHERE . S CHEFTE. TERFR
WE N, BERES®,
Appearance, terminals (anode and cathode), weight & size, discharge capacity at 20°C, high rate
discharge capacity,discharge capacity at —25°C ,discharge capacity at 85°C, energy retain ability and
restorability, cycling life.

B £ MIE HSafety items
K. BB BRBHE. KE. K&,
Short circuit, shooting test, overcharge/overdischarge, water immersion test, fire test

B Tt EK Requirement of cell
EREENNIFEBEREAIBE I EZTHRENE AN ERENNEM M ERENEEF,
The terminals of single cell must use connector that could bear the maximum current in accordance
with Testing Methods.

0.3CABShEHERE, 1ICRIhEHES R,
0.3CAis the rated capacity of 3 hours, and 1C is the rated capacity of 1 hours.
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EHRARAE

Conventional Test Methods

B8 (& {¥Test conditions

B iE{&#Environment condition

HERRITIBEFE15°C ~35°C. 1H¥REH25% ~85%.,

Laboratory room temperature 15°C ~35°C, humidity25% ~85%

B AEHEE%. %X Instrument

EfEMeasurement range of instrument
ERREREBRAIERENERNENE, BHIERBEVEEEERNE =2 —#HER,

Measurement range accordingly change with voltage and current fluctuation; instrument value should

fall in the last 1/3 range of measurement instrument.

& EAccuracy
ANEERANERESNMETOLEMNERRK, ERXANBELERIKQ/V,

Accuracy level of voltage meter = 0.5 class; resistance of voltage meter at least 1kQ/v;
b)AIEERANERRKRERSNET0.5HMERRK;

Accuracy level of current meter = 0.5 class;
OHEREANERESEEARENER, HOEETEXRTIC;

Thermometer has applicable measurement range; dividing value of thermometer <1°C
DREREANERERIE. 2. W0E, EVPEEF 1 %NEHEFE,

Time measuring instrument can record values of hour, minute and second; accuracy deviation: = 1%;

eEEEMIERTHNER, HAoEEFREXRTFImm;

Scalle value should be<1mm for instruments of measuring external dimension.
BEETEhEENHERE, BRE £0.5%MKBE,

Accuracy deviation of weighing machine: + 0.5%

4pER Appearance

BERmEEEhROSSTE. ®#B. FENMZ,

Visual examination:whether the cell ell surface is dry, flat, nondamaged;
BERREEENELSEETE L. B,

Visual examination: whether the cell identifications are complete and clear;

B4 Terminal
RERFRWAESHWNIGE, 5 HinTHBM4E—3,
To detect if I/O voltage of the cell is consistent with terminals by voltage meter

EEM R Weight & Dimension
RERNEEEMNIMNER T,

Measure external dimension of the cell by measuring tools
AERBEESINES,

Measure weight of the cell by weighing machine

7 &ECharging

E20C +5CHHET, EEM 0.5CABRME, ZEEEMEREFIS.OVIFEILEME, AR%E20°C +5CHFH
T O0O5CAERRE, LYP HEWERZAVEEERRE, xEERAKEBHBEMNS%HELRESE,
At 20°C + 5°C, the cell is discharged at a current of 1/3C3(A) till voltage of the cell reaches 3.0V, and
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then start to perform constant current charge at a current of 1/3C3(A) under 20°C +5°C till voltage of the W -45°CiiE F EDischarge capacity at -45°C
cell reaches 4V and simultaneously switch to constant voltage charge. When charging current value EEMAER, F-45C £ 2CHE B TEGF8h, REERB—RET, M 0.3CA ERMEEXKILERE2.0V),

decreases to 5% of initial value, charging completes. SEHERE (MAMBEH.
When the charging test is finished, the cell will standby 8hours at —45°C + 2°C temperature, and then

performs constant current discharge at current of 0.3CA till voltage of the cell reaches 2.0V.

{KiR 7T E Low temperature charging
Calculate discharge capacity(by Ah).

#H-45C +5CHEMET, 1ERAE, LYPESHEREEZ42VEEEREE, REERBEERIBENSKEE
M 85°CiE SR & Discharge capacity at 85°C

ItxE ; N N
rE EEMRER, E86C+2CHEM T FSh, RER—RET, M 0.3CA BRAMEELKIEBEEB.0V), 58
It can be in constant current charge at temperature — 45°C + 5°C. The LYP battery should be in constant MESE (WAhEH,

voltage charge when the voltage reaches 4.25V. When charge current is below 5% of initial value, When the charging test is finished, the cell will standby 5 hours at 85°C + 2°C temperature, and then
please stop charging. performs constant current discharge at current of 0.3CA till voltage of the cell reaches 3.0V.

Calculate discharge capacity(by Ah).

B 20°CIiER & (s EFE)Discharge capacity (energy density) at 20°C W & 7 i = &k HQuick charge and discharge capacity
ETMERER, H20C +6CHHMHTME L, REAR—BETHN 0.3CABRKE FE3.0V, 20 ORBHBRBNET RO TERRERRER, (SBERBHLPEE LR
ENETEETEERE, LEABRAFEEIK, Fastens the plastic casing of the cell according to the graph below. (Except metal case LPbattery)

When the charging test is finished the cell will standby 1 hour at 20°C + 5°C temperature, and then
discharges at current of 0.3CA till voltage of the cell reaches 3.0V. If value of discharge capacity
does not reach the standard of rated capacity, this testis allowed to repeat 3 times.

B S{ZFEMEARE High rate discharge capacity
EBMRAER, F20C6CHEHATHMEIh, REER—REET 1CA ERNEESTHERE 2.7VERLE
When the charging test item is finished, the cell will standby 1 hour at 20°C + 5°C temperature, and
then discharges at current of 1CA till voltage of the cell reaches 2.7V.
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QERZENBMTIFEER, FH2CA (EEBAEM2MEER ) HEMIESE Ea./m , LYPEE M B R TFEERI2.8VEHELE,
FREBREELFHLI=ToEN—/ K&, H2CA (ZBAEN2EER) xl‘ Ea/’@lE'?S/ﬁFE , LYP*EEE/@ 5 [
EFHEIAVEF, EEIE=+7D8E _‘Z._/J\H#'fé FH3CA (ZTBAREMIEER ) HEMHLEERR , EENLEBRTRFE
25VEFIE (STERE) . FEERAG B e =18 —/\Ff8, FBCA ( 1‘?%%‘;9’]3% BR) HE ’dllEi
BRAE, LYPEENE JE_’-EJ:}I-:.AVH#, FBiE=t+o@El—/\KiEg, ASCA(EBAEMN3EER) HEMEER
ME, EENEETRICOVEELRE (FFEEE) .

After the clamping battery be fully charged, using 2CA(two times current of the nominal capacity) to discharge the battery by constant current, stop
when the voltage of LYP battery decreased to 2.8V . Leave the battery static for 30 minutes or an hour at the first stage, using 2CA(two times current of

the nominal capacity) to charge the battery by constant
current, when the voltage of LYP battery up to 4V, leave it static for 30 minutes or an hour before use 3CA(three times current of the nominal

capacity) to discharge the battery by constant current, stop when battery voltage decreased to 2.5V (by calculating the capacity). the second
stage also need to leave the battery static for 30 minutes or an hour before use 3CA(three times current of the nominal capacity) to charge the
battery by constant current, stop when voltage of LYP battery up to 4V, leave it static for 30 minutes or an hour before use 3CA(three
times current of the nominal capacity) to discharge the battery by constant current, stop when battery voltage decreased to
2.5V(by calculating the capacity).

FWERIFRIE S B Retaining Ability and restorability

EREFEN %EE?ME?’-S?& 7E20°C +5CHHT, UMBAREEEIOR, REAR—REE T 0.3CA {8
;‘ﬁﬁﬁzﬁﬂam* (3.0V), stEMESE (MAhGH,

Retaining Ability: after fullycharge, the cellis stored under open circuit condition at 20°C + 5°C,for 30 days
and then discharge by (0.3CA constant current at the same temperature, until the voltage reaches final
voltage (3.0V). Calculate the capacity (by Ah)

BEKRERN: ESHRELERE, BE=ZTDEEE20C 5CHHF T 0.3CA ERMEEI.0V, sTEM
BEARE2(LIANET),

Restorability: after charge according to the charging test method, keep it still for 30min at 20°C + 5°C, and
then discharge by (0.3CA constant current, until the voltage reaches 3.0V. Calculate the capacity (by
Ah).

ZE&RmAE
Safety testing methods

B 75X ES Short circuit test
EEMRER, H20C t5CHHETHE L, HFEEMKLIHIHEEI10min, IBEREEBE/NTHET
10mQ,
Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method
instructed, the cell remain situation of external short circuit for 10 minutes, external circuit resistance
should be less than orequalto 1T0mQ.
HEARED, EShAEEESRA . 2FE M,

The cell should not get fire or explode during the test, but smoke is acceptable.

M 2 Shooting test

EEHERXEHE, H20C 5CHEM THEh, BAKATH FRHUHEE TEE MBI T AR, FTEREFTSE
Ealﬁz, ZABETAER I RERENGHE T ET,
Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method
instructed, shoot the cell with AK47 or pistol from the direction vertical to the cell, the bullet goes
through the cell immediately, the test should only be conducted under condition with sufficient
protection.
HEERES, ESHAFTERIE. AFEW,

The cell should not explode in the test, but smoke is acceptable.

BB ZEfMiBHEEE Overcharge /Overdischarge
BRE: TSHEXESHE, H20C+5CHEMLETHEEIh, EEMAE20C+5CT, UICAERRE, HFE
St & R 3= 21 OVEI = 1k



Overcharge test: Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging W fEIRS w5 cycle life test (80DOD %)

test method instructed, charge the cell with 1C (A) current under 20°C + 5°C condition until the cell ZEMA20C +5°CTF, L 0.5CA BRIEMRTE ,LYPERTZELOVEERIERE T E, LTHPEEERE1E4. 5V

voltage reaches 10V. BIERXE EEXEE RN Eiﬁ;‘:‘ﬁlﬁ%%ﬂ#fﬁﬂ:ﬁ S E1h,

BHE:. TSHhAERTSHE, H20C +5CHRAETHESBIh, ESMWE20C+5°CT, MICAESRHNE, HF S Place the cell under 20°C + 5°C condition and charge the cell with 0.5CA constant current, when the

MEBRTREEZRERZIE, voltage ofLYPbatteryreaches 4.0V, andLTHPbattery reachesto4.5v turn to constant voltage charge until the

Over discharge test: Place the cell under 20°C + 5°C condition for 1h after charging the cell as the chargingcurrent drops to the 5% of initial value and place the cell for 1 hour.

charging test method instructed, discharge the cell with 1C (A) current under 20°C + 5°C condition until EEZMAE20C +5CHEHT, M 0.5CA ERMNE, EENEREZFNHETE=EMN80%, THMEEEEF, o

the cell voltage reaches 0V. MHE =1 oEs— /I, £5TEFT100R, SHEBRE TR/ NTToHz—RE,

BE. BHEREBARET, TEHERNRR. NEE. Tk, 2FFTH, Place the cell under 20°C + 5°C condition and discharge the cell with 0.5CA current until the

The cell should not leak, explode or get fire in the charge and discharge test, but smoke is acceptable. discharge capacity reaches 80% of rated capacity. There can be a 30 minutes to Th interval between
the charge and discharge of the cell. Repeat 100 times and the cell nominal capacity decrease rate

B ki3S EE Water immersion test should be less than 1%, AH.

EBMAERER, H20C+6CHMHET, #HE L, REFZELMARERE RKIBK, KO BFERE

1h, .FS“#E}&I)R Simulated working condition

Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method BMFEEE, #£20C +5°CT“T¢—HE§§W AREAER—RETETRKENRE, M 0.3CA ME8mInt& U

instructed, put the cell in pool full of tap water, seawater or river water for 1h. 1C1(A)H7T<?§Iﬁf(ea1mln%§ﬁ PR ER ;

EEBRED, ETHAEEE. FERARE, Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method

The cell should not get fire or explode in the test. instructed and then pulsed discharge the cell in the same temperature, in the first stage discharge the
cellwith 0.3CA current for 8 minutes and change to 1C1 (A) pulsed discharge for one minute;

W KJEEER Fire test

EEMEEE, w20C£5CHAT, MBI, REFLBHETFIAPRE, EELTMERBRKE L, M 0.3CA Bx@ i E8min{EM2C A BB EImInF 5 — [ E

Place the cell under 20°C + 5°C condition for Th after charging the cell as the charging test method In the second stage pulsed discharge the cell with O.3CA current for 8 minutes anddischarge to 2C A

instructed, put the cell in a fire until the cell turn to ash. pulsed discharge current for 1 minute;

BERBREG, EENABRIE,

The cell should not explode in the test. L 0.3CA HESmMInIEIC A BXE M EIminE S8 = FEEL;

In the third stage discharge the cell with 0.3CA current for 8 minutes and change to 3C A pulsed
discharge for one minute;
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L 0.3CA MM ESmMInE10CT(A)SKE M ESW B H WPE R, [ER = MEE0.5h BT ETAHER EXE/]EiT(TEIﬁf(EE,

AL 0.3CA MEE100DOD%, MEBRE P HERESLER, X EKENERRERES]

KF2.7VEHZ IEE

In the fourth stage discharge the cell with 0.3CA current for 8 minutes and discharge by pulsed
discharge current at10C1(A) for 8 seconds; place the cell for 30 minutes between each stages and
discharge the cell with 0.3CA current until 1T00DOD % . Record the voltage of single cells during
discharging. Stopdischarging if in some stage the volt age of single cells gets lower than 2.7V.

B W iREN:EER Vibration test

EELRER, REIRIAREL, BTAGRGETHSR.

Fasten the cell to vibration test machine after charging as the charging test method instructed, test as

follows:
alfRE Am. FNERE,
Vibrate direction: rack vibration up and down;
b)IRENSEER. 10~55HZ;
Vibrate frequency: 10 ~55HZ;
c)E ANEE . 30m/S2;
Maximal acceleration: 30m/S2;
DIRENEFRE . 2h;
Vibration duration: 2h;
e)ilE: Ml 0.3CA ERMEEZESMERZERI.OVIELENE,

Discharge: discharge the cell with 0.3CA current until the voltage reaches 3.0V.

AAFHRUEESAGE. ERFE. SEREL. ERRGEHEHR,

There should not be significant discharge current transformation, abnormal voltage, case distortion and

electrolyte leakage.

WB-LPARE it 1 45 B8 %3 Bl
Testing Instructions for WB-LP cell

EieEitwsmE

Testing items of single cell

B ##11EH Conventional items
SNE. B, BEERRYT, 20CHERE , SREEXMEFE , -26CHEFE. S6CHERE. EERT
RKEREN, KERNERRS D, BRENEEN.
Exterior condition, terminals, weight and size, discharge capacity at 20°C, high-rate discharge
capacity, discharge capacity at —25°C, discharge capacity at 85°C, retention and restorability, cycle life
of impulsive charge and discharge, spark capacity.

B £ 1A H Items of safety
K. BRBHRE. kE. BB, KE
Short circuit,overcharge/overdischarge,fire test, shooting test, water immersion test,

[ §éé‘l!'.ﬂ‘]§3§ Requirement of the cell
ER EhNEEBEERAIBRBAEZPRATCHEANESENNEMABENEER,
Positive/negative terminal of singe cell must apply connector that could bear the maximum rate of
currentin accordance with Testing Method.

=

0.3CR3hEFHEARE 0ICRThXEERE,
0.3Cis the rated capacity of 3h rate; 01C is the rated capacity of 1h rate.

99
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BERARA &

Conventional Test Methods

B B8 (%4 Test condition
B #Environment condition
HEOREFE15°C ~35°C. HEEERB25% ~85%,
Laboratory room temperature 15°C ~35°C, humidity 25% ~ 85 %

W AIE#ES. HFKX Measuring equipment and instrument
=7#& Instrument range
MERREREBRAIERENERENE, KeIBERENEEERNE =22 —€ER,
Measurement range accordingly changes with voltage and current fluctuation; instrument value should
fall in last 1/3 range of measurement instrument.

5 Accuracy
AANEERANEREERIATOSRNERREK, SRERABREDE 1KQ/V;

Accuracy level of voltage meter = 0.5 class; resistance of voltage meter: 1kQ/v;
bR E T RANERES AL TORMNERRK;

Accuracy level of current meter = 0.5 class;
lEREANRESIEAERENER, HMWEEREXTIC;

Thermometer has applicable measurement range; scale value of thermometer <1°C

DAEFEANRRERE. 2. DoE, ELEZEF +1%0WERE,

Time measuring instrument can record scale values of hour, minute and second; accuracy deviation:

+1%;
eAEEEMIERTHNER, EoEELREXRTFImm;

Scale value <1mm for instruments of measuring external dimension.

NMBEEENEENES, BREF05%NHBEE,

Accuracy deviation of weighing machine: +0.5%

B 5pE] Appearance
BEfmEEEShRARSTEE. R, FEIMEE,
Visual examination: whether the cell surface is dry, flat, no—damage;
EfRREEESDESERESE L. B
Visual examination: whether the cell identifications are complete and clear;

B &% Terminal
AERKBAIESBNIGE, 58RO ME—E.
To detect if I/O voltage of the cell is consistent with terminals by voltage meter

B EE X R~ Weight & Dimension
BERANEEEMNIMNER T,
Measure external dimension of the cell by measuring tools
FRERBEEELNES,
Measure weight of the cell by weighing machine

B % E Charge
7E20°C £ 5CFEHT, EE/MI 0.3CA ERME, EEESMEREINIVEHEIENE, A%E20C £5CHH
T 0.3CA BRAE, EENERZIVHEERRTE, AEENMERLBENSLIFELRSE,
At 20°C £ 5°C the cell is discharged at a current of 0.8CA till voltage of the cell reach 11V, and then
start to perform constant current charge at a current of 0 .3CA under 20°C +5°C till voltage of the cell
reaches 16V and simultaneously switches to constant voltage charge. When charging current value
decreases to 5% of initial value, charging completes.
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{KiR 7T &= Low temperature charging

FE-45C +5CHEMHT, EEMU 0.3CA BERAME, EESHWEREET 8VEFLEMNE, A%E-45C+5CH
% 0.3CA ERAE, EEWEREINIVHBERAE, EERERASHEZFINFERER17VIER

B, AEEARERIBENS%FEFILERE,

At —45°C + 5°C the cell is discharged at a current of 0.3CA till voltage of the cell reaches 8V, and
then start to perform constant current charge at a current of 0.3CA under —45°C £ 5°C till voltage of
the cell reaches 17V and simultaneously switches to constant voltage charge and duration is 1 hours.
After that,trickle charge will begin. Charging completes when charging current value decreases to 5%
of initial value.

H20°CHERE (BEEXHE)20°C Discharge Capacity (Energy Density)

EEMWEREE, E20C+t6CHEHETHE L, REER—EE T 0.3CAERMEZEMERIV, WX
HEREETIRTAE, LEABRATERIK,

After charging according to the charging test method, set aside the cell for 1h at 20°C £ 5°C, then
discharge by (0.3CA current at the same temperature, until voltage of the cell drop to 11V. If
discharge capacity cannot reach the rated capacity, this test can be repeated 3 times.

B S {ZFKME S E High-rate discharge capacity

EEMAEREE, H20Ct5CHETHE L, REER—BETMUICA B RMEESMERIIVEFLZ L,
After charging according to the charging test method, set aside the cell for 1h at 20°C £+ 5°C, then
discharge by TCA current atthe same temperature, until voltage of the cell arrives at 11V, and stop.

B -45°C/iE R & Discharge capacity at -45°C

EEMAERXER, E-46C £ 2CHHATEHF Tdh REER—RET, M 0.3CA ERAMEZERILER
(8V) FEMERE (DLANGT),
After charging according to the charging test method, set aside the cell for 4h at —45°C + 2°C, then

discharge by 0.3CA current at the same temperature, until voltage of the cell drops to final voltage
( 8V). Calculate the discharge capacity (by Ah)

H 55°C/ii'E & & Discharge capacity at 55°C

EEMAERER, ESLC+2CHEHTRFHE3h, REER—EET, MU 0.3CA ERMEBEERILEE(1V),
SFEMERE (LANETH,

After charging according to the charging test method, set aside the cell for 3h at 55°C + 2°C, then
discharge by 0.3CA current at the same temperature, until voltage of the cell drops to final voltage
(11V). Calculate the discharge capacity (by Ah)

B AT ERFMKEEE S Retaining Ability and restorability

WERBEN: EEMLEREER, H20C5CHEHET, UMHBREBETEFEIORALZAER—EE T
1/3C3(A)ERMBEERILEEN1V), sTEHRERE (UANGH,

Retaining Ability: after charging according to the charging test method, set aside the cell by open
circuit for 30days at 20°C +5°C, then discharge by 1/3C3 (A) constant current at the same temperature,
until voltage of the cell drops to final voltage (11V). Calculate the discharge capacity (by Ah).
BEWEESN: ESHAERER, H20C£5CHHETIX 0.3CA ERMEEI, sTEMERE (BAhEH,
Restorability: after charging according to the charging test method,then discharge by 0.3CA
constant current at 20°C + 5°Ccondition, until voltage of the cell arrives at final voltage (11V). Calculate
the discharge capacity (by Ah).
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RemE A iE
Safety test method

B GEstEEShort circuit test

EEMARER, H20C+5CHGTHEE N, HEEMLIHNBEERIOMIn, HEEEANBHEE/NTFHET
10mMQ .

After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, and short—
circuit the cell by external for 1T0min, external circuit and resistance should be less than 1T0mQ.
HAEEREd, EBHLAFEREE. W,

The cell must not explode, smoke during the test.

M BB ;88 Extrusion test

EEMWAERER, H20Ct5CHEHTHME L, T TIHEETHER,
After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, test
according to following conditions.
a)iiBAm: EETEEMITRA EEE,
Extrusion direction: press perpendicularly upon the cell plates
bEBRERE: EETHEEFmIHRE;
Extrusion area: outside surface of pressing direction
COEREE: EXEEEWRBEAN AN ERILL,
Extrusion level: until the cell case is broken or internal short circuit occurs
AEmBRES, EELLERIE. IR,

The cell must not explode,smoke during the test.

M £ %588 Nail test

EEMWERER, H20C 5CHEHTHETh, AO3mm~08mm MAEI It EE TEEMBRN A ORRE

After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C. Using ®
3mm~®8mm steel nail that runs through quickly along the perpendicular direction (steel nail must not
stay in the cell), this test must be carried out under full environment protection condition.

AEp@ES, EEMRFEE. EM,

The cell must not explode, smoke during the test.

iB 7c #niA i = EE& Overcharge and overdischarge test

BRE: EEMEXTEE, H20C+65CHHETHETh, EEME20C+£5CTF, L 0.3CA ERRAE, HF
BMERET20VE{F L,

Over charge: After charging according to the charging test method, set aside the cell for 1h at
20°C +5°C, then charge by 0.3CA currentatthe same temperature, until the voltage arrives at 20V.
BHE: EEMEXRER, A20C+5CHELGETHEIh, FEME20C£5CF, M 0.3CA ERME, HF
B BRTHEESRERZE TSR,

Over discharge: After charging according to the charging test method, set aside the cell for 1h at
20°C £ 5°C, then discharge by 0.3CA current atthe same temperature, until the voltage drops to OV.
BRE. BHERBBRES, EEHERRE. TEE. FEA,

The cell must not leak, explode and burn during the test.

KIZEER Fire test

EEMAER, H20C£5CHHET, MEBEh, RESZEDETINAPRE, EEZEMEMGKE L,
After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, and then
burnitin the blaze, until the cell is laid into ashes.

B D, EEWTBEME,

The cell must not explode during the test.

B BIRS MER(80DOD%) Cycle life test (80DOD %)
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EEMA20C+5CT, X 0.3CA ERERAE, ZERIE1VHBERZE, EERXEERKEERGEE
HI5 % E R EHEETh, EEME20C £5CHHET, MU 0.3CA Eeumf( , BENMEREEIBEREN
80%, M EEHEr, TUHEE=TNER—/\F, HE5EFT200K, @*‘E'"Flger/J\:F?ﬁj\Z_#H#o
The cell charges by 0.3CA constant current at 20°C + 5°C. Once the voltage reaches 16V, it will
switch to constant voltage charge, until charging current drops to 5%of the initial value, then set it
asides for 1h. The cell discharges by 0.3CA current at 20°C + 5°C until discharge capacity reaches
80% of the rated capacity. During the charge and discharge converting, the cell can be set aside for 30
to 60 minutes. After 200 times, decline rate of the cell capacity is less than 0.2% Ah.
BIR2ORB—(EREAM, FRBRET—AENE, REBES T APBRRAR, ZEEERANE25XE
BROHNESENTHEESEH80%, Eslj'f?'ﬂ:'fgiﬁﬁnﬂnit%ﬂo

25 times a cycle, carry out full discharging in the 25th circulation, then go to next cycle test. When the
25th circulation discharge capacity is less than 80% of the rated capacity in some cycle, stop the cycle
life test.

B EHBEEE IR Simulated working condition

EEMREEL, F20C+6CHEHETHEE N REAB—RETETHKERE, M 0.3CA HE6mInE L
1CTHABKEREImMInE % —BEER

After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, then
discharge by impulse at the same temperature, after 6min discharge by 0.3CA current, turnto 1 min
2 C1 (A) current impulse discharge as the first phase;

L 0.3CA Bk B EO6MInBEL2CA BEMBIminEE L,
After 6min discharge by (0 3CA current, turn to Tmin 2 CA current impulse discharge as the
second phase;

M 0.3CA ME6MINIE3CA BKkEMEIMINESSE =PKER,
After 6min discharge by (0.3CA current, turnto Tmin 3CA current impulse discharge as the third phase;

M 0.3CA HE6MInE10C A BB E1minE 5 MUK ER
After 6min discharge by (0.3CA current, turnto Tmin 10C A current impulse discharge as the fourth
phase;

P ER > R E0.5h, 485t 1T 4ME P EXH’JW%J&)‘FE, KRB 0.3CA MEZE100DOD%, MEBFE PR srERE
EENWER, AR EREREMRRAZTSHERRTEVAIFELEME,
0.5h between each two phases, carry out four phases impulse discharge in total, then discharge by
0.3CA current to 100D0OD %. Record the voltage of single the cell during the discharging. When the
voltage of the single cellis less than 8V in any phase, stop discharging.

W M iRENFK B Vibration proof tests

EBENAER, REIKRIABEL, B TRGHETHER.
After charging according to the charging test method, the cell should be fastened to vibration test
stand, and be tested according to following conditions:
a)iRENAE: £ TFERS,
Vibration direction: single up and down vibration
b)#RENSEZE : 10~55HZ;
Vibration frequency: 10~55Hz
c)EAMEE: 30m/S2;
Maximal acceleration: 30m/S2
d)IREIAFE . 2h;
Vibration duration: 2hours
e)lfE: M 0.3CABRAMEBEEEEMERERI0VIZFIEME
Discharge: discharge by 0.3CA current, until voltage reaches 10V
FAFHANEERGNE. ERRE. SOREE. EMARHERER,
Discharge current metamorphosis, voltage abnormality, case distortion, electrolyte spillover etc are
not allowed.
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