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FERSNCEAAAEEEINRERNERENESNEEL, ERMEREHEMLYP.LPKMIEE ) E’
EAEEE R IMHNBEERE R

AR AEAZE, FFEBEARRE, HREECASE, FHEZERTFLTFN, NEERER.

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.

v iR # Copyright
IREEFT T, R EEXREEEMERAT0ISREEBERLT, AEMIMEREESERAASBERETRNE.
T KR BB 5k 15 5 5 O 10 455 P A0 A - B MEHE (R BB 38 5T MO R

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 RH#TE. R ABEM” R IMFE BMNEHERTENRBECEGTEELEHE,
“Thunder Sky Winston” is a registered trademark.ThunderSky Winston Group has the property rights and the use right
to itstrademark and theservice mark.

Thunder Sky Winston

ERNERAERMRAGBAFMORNEMNE R ALE, BASBTEA.

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

HEpELE

After opening the box
BB Y L IEMETBNED

Make sure the goods are what you ordered

ar wo /HE #8 b

Please recognize the accurate trademark

Thunder Sky Winston

# &= Notice

WEERTEERETEEHEE,
Check whether the product is damaged during shipment.

WMEMBE. HE. BEATS, AELHRR, FRIALIHR,

Please contactus ifthe type, specification and quantity is inconsistent with what you ordered, or being damaged.
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i A & W

An instruction manual
LYP/LPE X BEIE/K RSN 15

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

o N =l e L -
Thunder Sky Winston Battery Mark/Type

a2 <1 e =8 1= B LR R
Security Warning and Notes

e - = Y T N = T T
Thunder Sky Winston Battery WB-LYP
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Thunder Sky Winston Battery WB-LP
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“A” FEMIEBBER— T E
"A” means coThode and anode terminal of the
battery are in the same direction

“B” FR~EIMIE BMRIEIER 7T (6
"B” means cathode and anode terminal of the
battery are in the opposite direction

“XXXAH” RREBHIEZHEE

“XXXAH” means battery nominal capacity

“P” RRTTTE

“P” means quadrate

“LY” RoRKME SRS E M A RIER
“LY” means positive electrode of water—based lithium
yttrium oxide active material.

“TSWB” X7 “BREHIE” ZMHNES

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

[ ]

“XXAH” R rENHEEEBEE,;

“XXAH”means battery's nominal capacity

“XXV” KRB TEEE,

"XXV" means battery's operating voltage

“LP”3R 18 SKMEE RIS BB E M,

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

o"TSWB"%R'= “BSREHIE" TENES.

"TSWB"means the abbreviation of brand "Thunder
Sky Winston "
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& jth 55 B FHBRHEBNDEEETRE

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

o (EfA BN T A EAS E AT
Do not make the battery short—circuit in any situation.

OHTHIBRMEM, MPETHE! BELERRE,
Do not discharge the new battery! It must be fully charged at first.

FEHEAELRSM! Y] 292 7 1 8 It 4 AE o 60 98 4%

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

AEAER T ARBIREE RS | -
Do not open the battery safety valve in any situation!

e RREFMEF, VAN MURIBREEMBAT Eimi R 40
Do notinstall the terminal connector with violent force, to avoid
the damage of terminal screw!
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7 55 F 1%
Copper terminal connectors
EhRGESHIE

Battery pack straps

HEERRBEEE

Must use jigs and straps to fix

the battery ﬁﬁﬂﬂziﬁﬁlﬁﬂ'@%&
The stainless steel bolt of the terminal post
EXBRBEFESE

Mat gloss washer and spring washer

T RGEGRKR
Battery packjigs

FREMIEIREEEY (ZEFFIHRE, BENENEE)
Please check the accessories before using the battery (The pictures are for reference only.
The accessories are subject to their actual features).

e FE[FH, TEERIRGAES, NECARBEERETE, MUBIEHR!
Please use jigs and straps to fix the single cell or battery pack to avoid swelling for normal use!

tEBBE—4

Assemble 7 cells in series as one battery pack
BERZEERELRGAES, DEXABBIITFHN
TRER. —REBENRGHEE, BZMAHH, S
BMAGHGHVALRZEELEERZ(BMS)ERE
ZE,

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.

BLE—hiik, BAEEe
Collocate accessories including straps, bolts and screws etc.
MREKEEEHLBHRKESE, BERE L
%, REH, BRIBGESEATETN. TERM
HEMZAMENEME, NMEREFELTEHHG
EE 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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® il jth &I Z 4 (BMS)

Battery Management System

== :
%argeﬁ& @7

——

—{ BMS | —¢

EHRE

Controlling system

EAESHEREHAFBAMBLR, BELH LBTARIENGY, B EET

WEEBRETH B B HERE

HiEE T
Data display

BHFEEEEM
, MR EHMAEHERBAEENBHENFIRIERME %?-5,/

Any storage cell be used by parallel or series connection must install electronic circuit or monitor C|rcuit

to monitor the charging and discharging voltage and prevent the cells from damage caused by

overchaged or over discharged.

FERE

Abnormal

OFE—#FhP FEMNEHLERE

BHEEZ VA ELBFRERESE

In the same batch, it is abnormal
that battery's voltage is
differing above 1V.

IEHE

Normal

@ — % E —#t % HH R i) [ B 5% it

EEEZ0IVEER

In the same batch, it is normal that
the voltage of the same model is
differing at 0.1V
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BERABHEKMEESIELRE —BEAFTE, SVX, REGNREUBENPGHIHERE, EBEXAKLA
BEERNER AL, EATREREN, MAER, EREN-—BEIUNTHLT REOET,

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

AEREDE. BR. RNFED, FEHEDEEREE, THENAED, TEHEBBAKSL, FEHERE
b (KRS EMEEMASIEM ) . FEEE (WLYPHELP ), THWE L,Ui#r EMRA

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
ENTEEMERRBENM S (RERER25+3°C) ,
;J?o HESDRSEVBREEIEEFR,

RBGEHAE, THEEABEMHRTE, BAKELRETENENI0-60%, UEETEABRTEHHNMAKIRE,
EE;ET%E‘(H’\]IE? EHHNEE—, SHEFK, UEHEERTIOVERRHELE, MEFBATSHE
BEREREI%NESL, B¥FWRHARTE XA,

BUNEFRREERTESEM, BHHRE. A

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.

FiE {5 8 Storage Management Information
1. REHE

Temperature range

f# 17 Storage +25°C +5°C
& Discharge —45°C/+85°C
# % Charge -45°C/+85°C

2.tbgE: (f)E: WH=ZARERHEERK ) KG=FHEBELEE
Specific Energy: (Note: Wh = Normal voltage x Rated Ah) kg = Average battery weight

3. LBk EINE . 600W-1200W/KG, BB R T ARE,
Specific Pulse Power: 600w-1200w/kg, Varies depending on battery size

4. HEWEPE 7. NIECAZEERRIRE

Mechanical Resistance : As defined in IEC relevant standard

13



EREHMEHE

Structure of cell
E)é%ij\%iind negative terminal H B % 2 85 Bar—code

Alafe. BlRe. e, ARISEE (UPS) (Maesidi

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

24 F§ Safety valve

LI I"’!l:mf

B = < JB 7R EE Plastic or metal case

14
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T ERESIEE TLYPEE R B

LYPIRE it (i B £ E

Charge and discharge characteristis
chart of LYP type battery

'[‘SE HH g

Discharge characteristic curve of LYP type battary under differentambient temperature

4
3.5

S 3

4.5

3.5

Voltage (V)

225,
2

0.5CEETHEST]

FiE NLYPREE jth i 7 5 45 1 h 42

Discharge characteristic curve of LYP type battery under normaltemperature

N\

—0.5CA

—~ 1CA

|

HiE FLYPHEE M FTE

Charge characteristic curve of LYP type battery under normal ternperture

)
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F3 5 25 & Discharge Capacity (%)

T—
=SS\ — 2CA

— 3CA

10 20 30 40 50 60 70 80 90 100110 120 130

751 Z& 8 = Discharge Capacity (%)

IR FLYPEE A fF RSt 2

Storage characteristic curve of LYP type battery under normal temperature

=

—0.5CA|

1CA
— 2CA
— 3CA

10 20 30 40 50 60 70 80 90 100 110 120 130
7t 58 28 & Charge Capacity(%)

Discharge Capacity (%)

50 100 150 200 250 300 350 400

B (K ) Time(day)

BMFLYPEEBMEHREMNMERARLS MM KMERSEFTAE, MAEEEHEMERRAMRRREMENAE
A8, MNERZXERAEY, HEERBEERS TERAE, RNFEE, HEHER, SaRFHH

The LYP battery's cathode active material is made by fluorine compound and water based hybrid
and the anode active material is made by nanometer carbon fiber and artificial graphite. Therefore in the

large current charge, it can maintain its original molecular structure. Make the crystal lattice solid,have resistance
to impact and sustain a long life.

BLUYPESE—REFHRETREBEABTEE<4V; WETE=27V; ZBESEMMERZ G T ATI000% I £,
ZHEBNRAXEENSICA, ZHEEHWEREZHER, EFEMESEE, BEERER,
ZHEBHNTEEEE2.8-4V, ZEMNAEZTERE0.3-0.5CA, FBEEE-45CESSCERERE T EA,
ZHEEONEETRME2.0-25V, F2EFEEM, EERNEHILEE=2.7V,

In normal environment,the charging voltage of LYP battery should be kept at<4V;discharging voltage =2.7V; cycle
life can be more than 3000 times.

The maximum charge current of LYP battery is 3CA. Itis normal that battery capacity increased when charge and discharge repeatedly.

LYP battery working voltage is 2.8~4V, nominal charging currentis 0.3~0.5CA, can be operated under temperature between—-45°C~-85C,

LYP battery will not be damaged when discharge voltage is belowto 2.0~2.5V,but suggest the discharge end-off
voltage is =2.7V.
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W ZEBLERANERS1%, %mﬁlﬁﬁkﬁ"'l"iflfﬁ?ﬁﬁﬁﬁ NI

B LYPEEMH TREMAR, 8, B8 BBWNE, EE, ?ﬂr%ﬂ, BB R RS A AR AT B T 3% A AR

BABRIEF R

W ZEERAERS AR, !ID%&%@FH’%I&E’]BMS( BHEERL ), HETRACMRE, E3EREMR]T

THGHFEBXTEABRENRR, BHBEATSHRENRES R, BNEEREBMEE TR KN,

IIEEEE’JBMS( BEHEERSG) 2R /ﬁl% BAEAATRERECEERMNLIBTENBRENEINEE, B
REBNERAZ®

M 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.

WS-L&

Fafa I% Sy, shavpn ubs _.ﬁ s-.l ?1 —-j :
ATl o ¢ e rr :
=N A el J-L-d dJ FJ"
Replace! d..l.]~.lb].] Storage Battary, Spacilized on vz m.ﬂpﬂwj u Um,),.u]es

12V/24V/43VET) R

12V /24V [48V starter battery

19
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BERBERNEE

Structure of single cell

IF B R AT

Positive and negative terminal

BRI S ER

Plastic or metal case

WB-LP12V90AH

o LpHESBERKHESNELREARMAEXEMRBEINRBENER, ZEEMEE. FH.
Bl B IR E R G IS5

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.

LPEEtREXHEH

Chart of Best Charge of LP Battery

LPEEMRETE N T tAZE A LPARRARRRERE THREAKREN EHhEE A

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

LPEEE MR KTEEER

Maximum Chargingcurrent of LP battery

LPEREMMATXA<ICAUTERRE, AHNEREERHER11V~16V,

LP battery only can be charged under (<)3CA current. The best charging and discharging voltage range is 11V~ 16V;
RENRTEEREE0SCAUTEFTRE,

The best charging current is below 0.5CA.

21
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B ZESONITESEREIIV-16V, TEEERERSHLAERBENESN S, RAFEHASHATI10E,
LP battery's working voltage is 11V-16V. |t can substitute the lead—acid battery directly in the fuel car
as the start—up battery. The life is more than 10 years.

B REBFEBEIRERZESER<16V, NEBE=11VE, ZEENNEERS & EKXT30000K M EFH10E,
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.

B EEhEE-45°CESSCREREE FFE M,

It can be used at temperature between — 45°C to 85°C.
BZEEShTeEBRFBMEMBLEEN, ENSERNEMMETERI I, RIS DERREER, &
RBlEzREh e R AEEmE R E,

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.

e EE - e
IEEEE Y
:xu.w.dm
B /X 35 B E Chargel/discharge setup for the first use.

T R 69 Bt T i EARRE, tJWJEFTfﬁH' E?ATT%H#LIZ\ZE?{%@E
*T—!—; %‘JEE‘/J@E%’ M\/E %Eﬁam%ﬁﬁ?ﬁ ':F'

The new battery is in half electric charge condltlon, wh|ch can not be used directly! Before using the new battery for

</ L-::‘.

Celrge ewe Disculree

EEMRBZIEELNEFURERE

each new battery must charge according to each kind of battery's charge standard that issetbytheircharacteristics.

The battery must use the matched battery charger to charge.

LYP&E LP&E it
LYP battery LP battery

B = EHK{ESER The best charge current:

B = &= The best discharge current: 0.5CA 0.5CA

EEREBEAERNES. TKRBRERITHHUEREXTHEZE.

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

23
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O RRETERTMNAMEEREREE (£K—)

Single cell's charge and discharge current and voltage standard at normal temperature (Chart 1)

B 7% Constant Current3 CA

< B
LYP 0.5CA 3CA 4V 5E  Pulse  10CA 2.7V

877 Constant Current3 CA

LP 0.5CA <3CA 16V Bk® Pulse 10CA Iy

OMERREFTERTHNERANEERERE (K2

Smgle cell s speC|a| charge and discharge current and voltage at low temperature (Chart 2)

{E 7% Constant Current3 CA

LYP 0.5CA <1CA 4.25V 2.0V

pkf& Pulse 10CA

87 Constant Current3 CA

LP 0.5CA <1CA 17V B Pulse 10CA LN

BEE: ERREAENEHWREASE, MEEEEEESD (Xk—) BAREEE!
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!

OEERBETERRAKACHNEERTNEERERE (k=)

Battery Pack's standard charge and discharge current and voltage at normal temperature (Chart 3)

1837 Constant Current3 CA

LYP 0.3CA~0.5CA <3CA N x 3.8V Nx2.7V

Bk  Pulse 10CA

LP / — — — —

ORERETBHNRGHESHNBARANETAEE (XM )

Battery Pack's standard charge and discharge current and voltage at low temperature (Chart 4)

<1CA N x4 .25V 1 37 Constant Current3 CA N x 2.0V

LYP | 0.3CA~0.5CA Bk Pulse 10CA

LP — — — — —

BHEE: ERREAEREWREASK, MEEEEDES (X=) BAaxERE!
Special Notice: When the ambient temperature or battery's temperature increases, all the index should
go back to (Chart 3) the charge standard at normal temperature!

25
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| | el s (. e - 0
uﬂﬂwala,ik*MLuLt@Uxxtuu_buturuzus
WESHE—: EHhHIRSEESKEREE 4 #?

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

HEG. ERAFESH

Release the straps and replace the cell with same capacity

[ 855 & B & & &

Cells with same capacity and same model

BHAFENELSELETEESKEE?

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

BhECAD, eEEAMESML, EENELAREARE, ZSOLERGESHEREMARNNE L —CBBSIHBERS,
SHRAANBY,, ERRKEKLSEZZELABLRRRBRIMEE, FESLERRIRMRTEREEREE,

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.

HRBEHAGESES PR HOVELEAH?

What to do if the voltage of the cell is 0V among the battery pack?
BANARECESUNEERMERREE, REFMALG, EREZESELET ., (WE)
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 " EHFHREAW?
Malfunction Solutions Il : What to do with swelling?

Bk E PPERFIMN, —REFEAFSEERIR,

MBRE, REAMESSEHE TR, RVELEANE. T2, ERHEE, TURERERLRD,
MR, BIEREEE D 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.

o jth 18 B 2R

Battery Renewer

27
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WEFHR= - BHRBHRUBEE 2 HH?

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

EhREHRR, AEHEAESZTLAREEAH?

What to do with battery case split or electrolyte leakage through the terminals or safety valve?

EME AR, SPIINERIRHEERBHRRE, SHLSBEFTMER, LEF, TUXRBREIMZEEB/IFT
RERFEMET,

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.

BLRAIARREEERESIHNEERBA, EEMFABSRLHMESE L ERE S, KEFETRBRFNH
mERET,

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.

EhEREREHE. REBFHREFE?

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

BB —RAEEFHNERTEH, REAXMEHEEASHEHEIELB0C~100CUE, HFEERTME
B, MEFEETHRERE., EEFAE, SHIBZEREAESTESC, MEFIIR, ESH HIRE
150°C~250°C#E W, TTeEEE 1L,

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.

R B RBENBARTTEAW?

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

BB AARENEESETR, ETEANBEMHERSERINETESL, s8R hMIEZB8T, SHE
XAEAHBNTEENHET.

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 jth 5 AE o [ 42 44 R OF

Terminal screw thread damaged and become less crowded
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Malfunctlon Squtlons V : What to do if the battery is burning and smokes?

BRRATELYP/LPE KM EGHHIBHETSHRMRBEE XN, RESIBELEIFTEEEASHSHBH
ili[ikk%k%, AEEBEATEEARRACREASHREMERNBED, BT NOERITTERRAKEMK
ﬁﬂ%%‘iﬂﬁiﬁﬂ’]%ﬂﬂiij\@ Kep, thal UfEADREA K 2S, CO2RIR LB Y EET %/}%‘co
BERETSME, ZE. OB BUERYE, SRAEREPTRESEARLY (HF) BBRALY, TR
BhHLIPFeEKBELENLEREREERLEY 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.

Flrst wid Vree ey

S2RERE—: REEH

First aid treatment I : Uncovered Cell

RENE % 4% 58 B9 & it 8 A Kk

Uncovered cell Put the uncovered cell into water

RETHEKEBTERETTBIR!

There is no danger when uncovered cell contacts with water!

RENEhHKELRE

Uncovered cell gets fully soaked by water
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SREE=: REEB

First aid treatment Il : Skin Contact

AIMD RS

Carelessly Touch

AXERKRERFERTRET!

Wash contacted skin with soap and plenty of water!

Immediately clean with massive clean water and soap

TEEAEEKRIESERTSET

SRERES: RERRIRFES

First aid treatmentIll: Mistaken Ingestion and Eyes Contact

REREAH?

What to do if swallow the battery material incautiously?
RAERBMIIYE, T2EMFRER, E#EERK
RERGEBELRE, BREKEEMHERITHRER,
BRI ERmE,

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.

ERIIRBEAM?

What to do if battery material contact with eyes?
RNOCHERESHNER RSN REESREBE,
SLZ B RKEBKGIREEE D155 8 o~ B 7 B P
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.
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EHEE—. ShREREHE
Crisis treament | :Battery emits smoke or fire
BUMBEEERNBRLT, REMRICESIR, 7F ESHHIEBIRENELT, aLEBRBERE

g TR BREEE N f\é\#ﬁ'f#@@?ﬁ?{]ﬁﬁ\ﬂ, ] BF 32 B A 7K OB S 1R
The internal material will leak or get fire only when BREMNEMRBAEKDE,
the battery is misused ,and ignites. If the battery break,smoke or burn,please firstly

evacuate the people in dangerous area and
provide smoke intake,and put out the fire by water
or put the amoking battery into water.

Ry

m A5 PR oK I K S 6 R 62 5 M Y B ot iR B ZE 0K itk o

Burning caused by misuse Spray the battery with or put the smoking or burning battery into water

BMAI0CERTFEASBERAEERHRE, ZE. 7B, BRIRERE, tRETTRSEARLD
(HREBELY, EMEPHLIPFORKELANERESEEFTRLY R Lk,

If the battery used at temperature of 150°C or misused in other ways,the internal composition may
leak,vaporize or decompose and the flammable electrolytic material will release.\While battery
burning,there may be fluoride (HF) and phosphide coming into being,and if the LiPF6 in the electrolyte
contact with water, it will produce fluorin—oxide and carbon dioxide.

Eth7E1 50°C 18 R T 1 A i AR 18 Bt ERERE REE R ALY (HF)SES ()

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
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EHMEEZ: MAENT BHEERE=: %*MEIAR
Crisis treament Il :Extinguishing Media Crisis treament Il :Special protection tools
WEMEMSRE, REFNMRTTEERAKERSH EEREANTHRNE 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.

e DER K&, CORIRILENE.

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

R B P €

Eyes Protecting

PRI R e E

Protection cloths and other protection devices

o {55 F O U 55 5 8% 5 UR N IR SR a8
Please use aerophore to prevent breathingirritant gas.
o F LIRS BHMEBRBER SREBIERER

Put on protection clothes or other devices to keep your body away
from electrolyte.

A% B 1H R 05 B0 I ith iR A\ K o
Put the burning battery into water

] {58 FADEY i A28, CO,F 4 1 28 490 B4 0 5 okl oA 28

Type D fire extinguisher,Co; chemical desiccations
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Safety Instructions g

ReES SRS ¥ =L 8ig % ( R85 EEC Directive 93/112/EC #ITE )

L = MATERIAL SAFETY DATA SHEET(According to EEC Directive 93/112/EC))

Safety Advice Nature of Special Risk

W B E AT B AT BEREEER 1475 K128 H AL EEt Name: Water-based lithium power rechargeable battery
keep out of reach from children Electric shock or short—circuithazard

O N 1.1 E& KMESHH Bt H&x Model: LYRLP _
BIEER. FREMARKE B EEBEE _ " BB RS BHE. FUL. 8. W, ALEDETE
keep away from moisture, keep the top free of grime Sensitization in contact with skin Product:water—based lithiumpower battery Electrochemical system : mixed Lithium, Yttyia,Phosphide,

Sodium, Fluoride compound.
8 5 2 B AERE
Avoid contact with skin Harmful if swallowed
E 1B Negative electrode iE fBpositive electrode ¥h 45 % Binder

s 7 400 75 = > = pnSE e SE S W S S b B | W = A 2o s e LA EE % / &5 2ECarbon/ Graphite . K5 Solvent
ENEEZEBRIIRE, YBAAENBEKEAFIZRE | HRBEEMNBRESGENEK Electrode & K 4 4 FNano cellulose L1FeYP04

In case of contact with eyes, clean immediately with plenty of water and seek medical attention. |  Risk if eye contact with internal material

— HAREHARBRPER
E /% Electrolyte . s = h . . e

i‘iﬁ?l@ﬁﬁ’]%ﬁ E%ﬁ)\%ﬂ&%?&ﬁ%ﬂ’ﬂ'fﬁﬁ?ﬂ%‘é%‘l@ Solution of Lithium hexaflu orophosphate (LiPF 6 ) In a mixture of organic solvents

Wear suitable gloves May cause allergic reaction if contact with skin or inhalation T EE Rated voltage 3.3 & (V)

** RERZ M (EC) + BRER_Z % (DMC) + SkER—Z & (DEC) + BEERZ % (EA).
** Ethylene Carbonate (EC) + DiEthyl Carbonate (DMC) + DiEthyl Carbonate (DEC) + Ethyl Acetate (EA).
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1.2 EBR$HEE International sales
TR REATIEE M APR/A 5 Thunder sky Winston Battery ,Ltd.

1.3 FE&% = #IE&ER Chinese Manufacturers
BB RABEMFE N EMERLA
Description: Oriental Smart Lion New Power Battery Ltd.
it FEREEEEMNTREQERZEREZTXEREE

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

1.4 BX&2 A R Contact Details
BEETEL: 86-0596-8186789
fBEFAL: 86-0596-8186678
43 Http: www.thundersky—-winston.com
BFEEmail: winston@thundersky—winston.com
Z AEFEEmergency Email Address: zhong@thundersky—winston.com

2 HBLRHEE

Characteristics

2.1 ¥EE Physical properties:

HEHME L BIRR PR KEESNTREEMIRBEHNER, ERREEZEZZFEABIH IR,
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.

AEEBATEAEZEESWBRAZHRETEN, EBREBNREESHRA IS EELERE,
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.

MAEEAEMh, WA, RBIRICESIRNBERL T BRKXBRENER. -

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

battery container.

SERBERR AHERINAKNBEATEBME TR EERENSIESHEW, RARBRIME,

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

circumstances.

ERBBHOBARICRERR. BSFENERLT, EXRFESESLE BB RO MU LESE)

+
ﬁQE&%O

In case of excessive internal pressure and/or low temperature, Winston batteries are fitted with a safety
vent for protection of rupture of the cell case.

2.2 tBHE
Chemical Properties
b= il 1t Bh i
Substance Melting point Boiling point Classification
B 15 VEAR PR EkRts = TR R BR(1) 22 R(Y)
CASNO gjﬁeﬁi;; Explosion Indication Special Safety
formula limit of Danger Risks advice (2)
R22 S2 S22
7440-65-5 LiFeYPO4 > 1000 °C N/A RA3 S24 S26 S36
S37 S43 S45
EC: 96-49-1 BHRAER EC:38°C EC:24°°C & 7 B \
DMC: 616-38-6 | Organic solution DMC: 4 °C DMC: 90 °C ﬁl'ir%otanE(;] 2188 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: -84 °C EA: 77 °C OSHA nriammabie R41R42/43 | S36S37345
_40- : N/A(S8TF 160°C) RETH) K4 BEan | R14R21R22 [S2S8S22 524
21324-40-3 IR N/A(Decomposing in160°C) N/A UnfoundOSHA Stimullator Colﬁ"osion R41 R43 S26 S36 S37 S45

R4% 67/648/EEC e mNER T S HNERY

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

Hazards Identification

ERRFEKMERN TR BB LT SHEY,

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

Al R IR B i

EEREAZELSGRIER, JEKBE, ERXEHBEBAKUESHTRES OIS ERERTE,
Under normal conditions of use till the end of the battery life, it can recycle and won't bring any pollution
to the environment.

RERER

Solutions:

RIBFTBEANRAEE, REEEAEmR.

Comply with the requirement of local laws and regulations in different countries.
KUSEEBNE MM EB A ARFEGH ERTERENABIIZREEREE,

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

i ERERTRESH, MEhERNBIESERE

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

Bl . ZLAEERNEBE REE,

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

B EnHfER

TRANSPORT INFORMATION

1.UN-NO.3480

ARD /RID
hEE —HEa% ARD/RID#Z % 9
Class 9 Packing Group Il ADR/RID-Labels 9

BEEEMmE  KMEFHHTRESEM, UN3480
Proper shipping name Water-based lithium power rechargeable battery, Un3480

IMO
e “Ha% IMO-1£ % 9
Class Packing Group Il IMO-Labels 9

BEEHRSEE KHESHHITREEM, UN3480
Proper shipping name Water-based lithium power rechargeable battery, Un3480

IATA-DGR
E4R e ICAO-12% 9
Class Packing Group Il  ICAO-Labels 9

1B E R B KMEEEN /T REEM, UN3480
Proper shipping name Water-based lithium power rechargeable battery, UN3480
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CEREBHEESHERAIBPERMVERFTEH S EFM AR HIZE TEIE38.3ME XK,
Thunder Sky Winston Battery Ltd. declares that UN Manual of Tests and Criteria, Part Ill, sub-section 38.3 is met

BEMBEH F, EMMIRERHEIATARRKUNI480MER TE. 528 EHEKFICAOHE 3 E K654 I E K X & 1E
BERAETIOKGHEXRERT, NAEM ( EE<20WH 5 EH Tt <100WH ) 2B FELWAEEMERER,
HEBAMNIATARET, BEEYTNEREENEY —KEH,

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. 52o0f IATA regulations (UN3480) and ICAO Packing
Instruction 965 section Il, specifying less than 10kg gross per package. Caption shipment can move as normal
cargo under current IATA

AZEHMBERLT (HHBHIEEE >20WH HEBMA >100WH ) , 2B TELEREE2NEESR ( WI65EKIZ=
EEXK) o

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.EMBERT, EEMREMORIMDGREREMRMNKRE (UN3480) AT, BHMERTEORBBEELZRY
_§E%¥§Ei o

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).

6T REBERFELNER R ERBNERBRE, FBFIATA, IMO, ADR/RID,
The transport of rechargeable lithium—ion batteries is regulated by various bodies, refer to: IATA, IMO, ADR/RID.

Folrtorwewes Vost lwsurweriows
BXBHTIEE it i) 1058 37 81

Inspection Rules for Batteries of Thunder-Sky Winston

ERREit®riaRE

Testing items for single cell

B #3#R1E H Conventional items

SN, B, EERRT. 20CHERE. BB ENERE. -25CHERE . SSCHERE. TERFR
WIE N, RS,

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 #2£1%ABSafety items

mig. BB BRBHE. K2, K&,

Short circuit, shooting test, overcharge/overdischarge, water immersion test, fire test

B EEtAEKR Requirement of cell

EREENNEEBEREAZBBAEZTRENRANERENNEM A BENEER,

The terminals of single cell must use connector that could bear the maximum current in accordance
with Testing Methods.

0.3CARShKRBAERE, ICRIhXEESE,

0.3CAis the rated capacity of 3 hours, and 1C is the rated capacity of 1 hours.
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BB AE

Conventional Test Methods

B {58 {4 Test conditions
RE & HEnvironment condition
AERIEBEEB15°C ~35°C. HEREH25% ~85%,
Laboratory room temperature 15°C ~35°C, humidity25% ~85%

WA S, #X Instrument
= &Measurement range of instrument
AERREREBHRAIERENERENE, BHIBERENEEERNE=2—€ER,
Measurement range accordingly change with voltage and current fluctuation; instrument value should
fall in the last 1/3 range of measurement instrument.

& EAccuracy
ANEERANERREENTNRTOLENERK, ERXANAEDLER1KQ/V,

Accuracy level of voltage meter = 0.5 C|aSS' resistance of voltage meter at least 1kQ/v;
b)/ﬁ”i Ea/)[l,);ﬁ El/]'fﬁ:i'%rIETTEE:FO 52))7( E[/] EE/)IL

Accuracy level of current meter = 0.5 Class,
OHEREANBESEEARENER, ENEETEARTIC;

Thermometer has applicable measurement range; dividing value of thermometer <1°C
DREFEANERERIE. 2. WOE, ELPEEFT 1 %NERETE,;

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

IEEEMHMERTHER, EOEBEFRERATFImm;
Scalle value should be <1mm for instruments of measuring external dimension.
BEEEHNEENER, BAEE+05%0NEE,

Accuracy deviation of weighing machine: + 0.5%

B 5M8 Appearance
BEEBEEENRAOESTE. BB, FEIMESE,
Visual examination:whether the cell ell surface is dry, flat, nondamaged;
BEREBEEEHEEEESEL. BW.
Visual examination: whether the cell identifications are complete and clear;

B #E 1t Terminal
AERRBAIESHhNRE, EEHEEFHBM—3,

To detect if I/O voltage of the cell is consistent with terminals by voltage meter

B EE R R~ Weight & Dimension
AERASEEEMMNIIMER S,
Measure external dimension of the cell by measuring tools
AERBWEETEHNHNEE,

Measure weight of the cell by weighing machine

B % ECharging
7E20°C +5CHHT, EEM 0O.5CABRME, ZETMEREFI.OVEEZIENE,

SR1#%20°C + 5°CH& 4

T 0.5CAEBRRAE, LYP 3R EEMJEEFLMH#E@IET?EEE BEMREEBRENS%FEILETE.
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 + 5C till voltage of the M -45°CiiEF EDischarge capacity at -45°C

cell reaches 4V and simultaneously switch to constant voltage charge. When charging current value EEMRE®R, HE-45C £ 2CHHETErE8h, REAER—RET, L 0.3CA BERMEERIEER(2.0V),
decreases to 5% of initial value, charging completes. STEMERE (MANEEH.

When the charging test is finished, the cell will standby 8hours at —45°C + 2°C temperature, and then
{KiR 7= Low temperature charging performs constant current discharge at current of 0.3CA till voltage of the cell reaches 2.0V.

Calculate discharge capacity(by Ah).
FE-45C £ 5CHMHT, ERRE, LYPEEBNEREZ42VEEEREE, REEMREZEELEBENS%RE
M 85°C/iEZR = Discharge capacity at 85°C

==

s EBMAER, 7E85C£2CHMATEEHFLh, REF—EET, M 0.3CA ERMEELXILBEB.0V), 5t&
It can be in constant current charge at temperature — 45°C + 5°C. The LYP battery should be in constant MERSE (MUAMSH,

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 £ (fe = F F)Discharge capacity (energy density) at 20°C W thi#E FE M E &k HQuick charge and discharge capacity
ETBERBH, 20T +5CHETMBEIh, REEFA—RETM 0.3CA BAMEETHBES.OV, &0 D EHAROEBHROTERRERREE, EBRARAPEEL D)

BHERSEENIBE TR S, HLEHABAFEFEEIR, 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 e :

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{&EE TSR E High rate discharge capacity
EBMRER, H20Ct5CHE M THEIL, AEAERB—RETIU 1CA ERMEEZEMER 2. 7VEL I,
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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@HfI%E’] SR FEER, M2CA (EEAEM2EER) ﬂfﬁiﬂlﬂi’-&/m &, LYPEREMLE BTB%E'JZ 8VH%1ﬁ

PEERAS BERIE =@ —/\EFE, F2CA ( ’fﬁﬁﬁiﬂ’lﬂn Ea,/nL ) HEWEBERZE, LYPEELE
J:?'-F@MVE%F, Bk =+ —/\EFE, ASCA (EBAEMNIEER) HEWEERME, EBLEETEE J
25VEFARIE (FIERE) . F_MREBEMFIE=T 085 —/\K&, FA3CA (EBAREMNSEER) HEBE
BARAAE, LYPEEDLERE EFRAVE, SE=+28#R—/\EE, F3CA (EBAEMNIMEER) HEMEER
wNE, isa,’@ BETER2OVEELENE (FHHEFE) .

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).

WERIFFRIEEE B Retaining Ability and restorability

TERFEES: EEMWREE, H20C+5CHHET, UMHBKEIEEFEIOR, REER—EEZ T 0.3CA {8
MM EZE & IEERE(3.0V), sTEMERE (MAhGH,
Retaining Ability: after fullycharge , the cell is 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)
BERERN: EELRELERE, BIL=T0EBA20C 5CHHE T 0.3CA ERMEEI.OV, sTEMK
BEREZ(LIAhET),
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).

Rl A&
Safety testing methods

W 5%t EE Short circuit test
EEMREE, H20C t5CHHFETHEIh, HEBSMLIIEEI0MIn, P BEESHEHENTHET
10MmQ,
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 orequal to 1T0mQ.
HEARED, EESMAESEMESRA . 2AFEIR,

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

B &2 Shooting test
EEMAERTEE, H20C 5CHEAETHETh, FAKATH FRREE TES HBR T WK, FELEFSE
B, ZABREEAR I REREOGG 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.
HEp@ESP, EEMAFEIE. RFEW,

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

MW ;8 7 #0i8 i EHER Overcharge /Overdischarge
H?EEE EEMERER, H20C 5CHEAHTHEIh, EEME20C £5CT, MUIC(A)
M EERZEE]10VEMZ LE,

THRRE, HHE
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Overcharge test: Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging
test method instructed, charge the cell with 1C (A) current under 20°C + 5°C condition until the cell
voltage reaches 10V.

BHE: ESHETXTEER, H20C+5CHEETHEEIN, EEMAE20C£5CT, MICABRHE, BEZE
MERTREERERIEE,

Over discharge test: Place the cell under 20°C + 5°C condition for 1h after charging the cell as the
charging test method instructed, discharge the cell with 1C (A) current under 20°C + 5°C condition until
the cell voltage reaches 0V.

B, BYERRBES, EESHERNRK. TERIE. TEX, 2FEMW,

The cell should not leak, explode or get fire in the charge and discharge test, but smoke is acceptable.

B K E5 Waterimmersion test
EBEMAERER, H20C5CHEHET, BE1h, ABFZBMMAL M B H K BK, JTKNBFRRE
The
Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method
instructed, put the cell in pool full of tap water, seawater or river water for 1h.
EhhiafEd, EEMNAEBIE. TR AKRE,

The cell should not get fire or explode in the test.

B X }EEER Fire test
EBEMAEE, HE20C£5CHEHET, #ME1h, REKZESHETIAIRE, EEZELEMGKE L,
Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method
instructed, put the cell in a fire until the cell turn to ash.
ERBRET, EEMAEEREE,

The cell should not explode in the test.

W BB S M8 cycle life test (80DOD %)

EEMAE20C+5CTF, M 0.5CA BRERKAES LYPEER =4 0VEEHIEREE, LTHPIEE T =4 5VEF
E@lEE’_E}Eﬁ EE%%%%B&EE&SE9’15%5%1?1%Eﬁi‘%§1h
Place the cell under 20°C + 5°C condition and charge the cell with 0.5CA constant current, when the
voltage ofLYPbatteryreaches 4.0V, and LTHP batteryreachesto4.5v turn to constant voltage charge until the
chargingcurrent drops to the 5% of initial value and place the cell for 1 hour.
EEMA20C £65CHHT, MU 0.5CA ERME, EENETEEINHEETEN80%, R BHMEF, T
MEEB=To@Ex—/NF, EFHETI00K, %/ﬁ$ﬁ$f‘§§—l:|g¢zlj\:]::':ﬁz 2,
Place the cell under 20°C + 5°C condition and discharge the cell with 0.5CA current until the
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
should be less than 1%. AH.

B E## TR Simulated working condition
EBEMREER, H20C+5CHHETHETh, AERER—BE FTETHKERE, MU 0.3CA ME8mIint& X
1CTABKEMEIMInEFE —FEE,
Place the cell under 20°C + 5°C condition for 1h after charging the cell as the charging test method
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;

M 0.3CA BXEMESmMInE MN2C A BkE M EImIinE s — R,
In the second stage pulsed discharge the cell with 0.3CA current for 8 minutes anddischarge to 2C A
pulsed discharge current for 1 minute;

I 0.3CA MESMInPIEIC A BKEHEIMInZE=
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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X 0.3CA HESMINE10CT(A)BKE M ESF B UPEER, B ExZFﬂ%ﬂ%O 5h 45T T4EM RN KEME,
R#EM 0.3CA MEE100D0D%, MBBRPEHERESHER, EXEREFNERRERESHER
RF2.7VAl{Z L M E

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 100DOD%. Record the voltage of single cells during
discharging. Stopdischarging if in some stage the volt age of single cells gets lower than 2.7V.

W i #R ENskEE Vibration test
EBEMAER, REIKRARBREL, BT RGHETHER.
Fasten the cell to vibration test machine after charging as the charging test method instructed, test as
follows:
aifREh Am. ETERS,
Vibrate direction: rack vibration up and down;
b)JRENSEE . 10 ~55HZ;
Vibrate frequency: 10 ~55HZ;
C)%kﬁnﬁg 30m/S2;
Maximal acceleration: 30m/S2;
AIRENEE: 2h;
Vibration duration: 2h;
e)ilE: L 0.3CA ERMEEZEETHERFKZETI.OVEILEHE,
Discharge: discharge the ceII with 0.3CA currentuntil the voltage reaches 3.0V.
FTAFLARSERNE. ERRE. SOREE. EMEHERR,
There should not be S|gmf|cant discharge current transformation, abnormal voltage, case distortion and
electrolyte leakage.

WB-LPEE ith i 4% 55 4R B
Testing Instructions for WB-LP cell

EleEitwsRE

Testmg items of single cell

B E#11E H Conventional items
SNER L AR EEELR—T 20°Cﬁ$<€’-§?§§, SEENEFTE, -25CHERE. 86CHEFTE. EERF
&‘VI(TE@E y Hik'fi]'?ﬁﬁj /'ﬁ_fﬂlji Hﬁ‘FFﬁﬁiEﬁE o
Exterior condition, termmals, 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 £ 1%EH Items of safety
R, BRBHRE. KE. BE. KE
Short circuit,overcharge/overdischarge,fire test, shooting test, waterimmersion test,

H SEitEKR Requirement of the cell

ER SN IFEBEERIRBRAZPRENRARNESTENRE N ABENERE R

Positive/negative terminal of singe cell must apply connector that could bear the maximum rate of
current in accordance with Testing Method.

0.3CE3hXFETERE,0ICBIhXBEERE,

0.3Cis the rated capacity of 3h rate; 0.1C is the rated capacity of 1h rate.
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BB A X

Conventional Test Methods

M B8 (&4 Test condition
EBEFHEnvironment condition
;it%ﬂi /mr_%15°C 350(: *Eﬂg %25%"*85%0
Laboratory room temperature 15°C ~35°C, humidity 25% ~85%

WAE#8. HRK Measuring equipment and instrument
E7# Instrumentrange
FTEEFEEEEHRIESRESERENE, HedBERBRNECERNE=2x—#HE A,
Measurement range accordingly changes with voltage and current fluctuation; instrument value should
fallin last 1/3 range of measurement instrument.

#5 B Accuracy
AMNEERANEREETIATOLENERRK, EEFXAREDE 1KQ/V,;
Accuracy level of voltage meter = 0.5 class; resistance of voltage meter: 1kQ/v;
bYAIEERANEKREN M TOLANER
Accuracy level of current meter = 0.5 class;
AERERANERESTEAERENER, HMEEREXRTIC;
Thermometer has applicable measurement range; scale value of thermometer <1°C

dREFHANERERE. 2. DOE, ELEZRE 1N ERE,

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

+1%;
e EEEMHIERITHNER, ESEETEXRFImm,;

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

BEEEhEENHRE, BRE £0.5%MKBE,
Accuracy deviation of weighing machine: = 0.5%

M 5MER Appearance
ERREEENRASTIE. BE. FEIMEE,
Visual examination: whether the cell surface is dry, flat, no—damage;
BERBREEESHELERESE LS. B,
Visual examination: whether the cell identifications are complete and clear;

M & Terminal
AERRBAIZESBNRE, ETEE O —,

To detect if I/O voltage of the cell is consistent with terminals by voltage meter

B E=E X R Weight & Dimension
BERNEEEMMNIMNER T,
Measure external dimension of the cell by measuring tools
FAERBEESHINES,

Measure weight of the cell by weighing machine

B % E Charge
E20°C +5CHHT, %%}J@u 0.3CA ERME, ZESHEBEFNVIHEILNE, A%E20°C +5CHH
T 0.3CA BRRE, EEHERZIVHEERLZE BEE R ERIBENSBEFEIERES,
At 20°C + 5°C the cell is discharged at a current of O.SCA 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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{Ki& 7t & Low temperature charging

TE-45C +5°CHHT, EE MM 0.3CA ERAME, EEEMEREER VI ZIENE, A%-45C £5CH
HTI 0.3CA ERAE, EBMEREIN/IVHEERRLE, EERERAEESHEFEINGFERER17VIER
RE, REERKERBENS%EFEILRE,

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.

HM20°CHERE (BEEXE)20°C Discharge Capacity (Energy Density)

EEMERE®E, H20C+5CHEEHTHEEIh, RAEER—BEE TR 0.3CAEBRAMEESHERINV, R
MEFEETIHESE, LEABRATESIK,

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 FEHERE High-rate discharge capacity

EEWERER, HE20Ct5CHEGTHEIL, REER—BETMICA B RANEEZEWERIVEZL,
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.

M -45°CI{E R & Discharge capacity at -45°C

EEMWAEREE, T-46C£2CHEBETEHEHFETLIh, REAB—RET, M 03CAERMEEZRLRILEER
(8V)o stEMEBERE (WAL,
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)

B 55°C/{{'E & & Discharge capacity at 55°C

EEMERER, ESEC+2CHEHTEHE3h, REER—RET, M 0.3CA ERMEELIETEM1V),
FFEMERE (MAhEH,

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)

FERIE MK EEE S Retaining Ability and restorability

1or & R ¥ BE EEMERER, H20C +5CHEHT, UHRBRABEFEIORAEER —ERE TIM
1/3C3A)VERMBERIEBEN1V), sTEMERE (MANEH,

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).
BEWRERN: ESHERER, H20C£5CHEHFTIL 0.3CA ERMEEIN, sTERERE (MUAhSH,
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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W 5%l EShort circuit test
ESHAEETHE, H20C5CHEMETHEIh, HESHEINIHEEIOMin, IFEEMNSHEE/NTHET

1OmQ0

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 10min, external circuit and resistance should be less than 10mQ.
Et%?ﬂl..*qus %/‘H_j,z_ k%kllf éi@o

The cell must not explode, smoke during the test.

M BB B8 Extrusion test
EEMEREE, H20Ct5CHEETHE N, FZTINGFEHFETHR.
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)ifBAm: EETE SRS @EE,
Extrusion direction: press perpendicularly upon the cell plates
byEEBEE: EETHE A mMIRE;
Extrusion area: outside surface of pressing direction
CHERREE: EXETMRBHEAIABERR L,
Extrusion level: until the cell caseis broken or internal short circuit occurs
AR, EESHIAERE. MW,

The cell must not explode,smoke during the test.

M £k ELER Nail test
EEMERER, H20C5CHEHTHETh, A O3mm~08mm STt EE T & E R 5 @R

-EE—

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.

ABBAEP, ESHIAEREE. EMW,

The cell must not explode, smoke during the test.

iB 72 #0118 7 = FEE Overcharge and overdischargetest

BFEE: EEMAERER, H20C£65CHEAETHETh, EEMAE20C £5CT, U 0.3CA ERRAE, EZ
EMERET20VEZ 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.
BRE: EEMWEEXREE, H20C+6CHEAETHEHEIN, EEMAE20C+5°CF, W 0.3CA ERHE, EF
EMERTEESRERZLEE R,

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 currentatthe same temperature, until the voltage drops to OV.
BRE. BREABERD, EEHETRRKR. TEIE. TR,

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

KIZEER Fire test

EEMRER, H20C+6CHHET, MBEIh, ABRFZEMNBETUKIRE, EEZEMEMKRKF 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.

EERiBRED, EELAEEE,

The cell must not explode during the test.

B FIESEARER(80DOD%) Cycle life test (80DOD %)
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EEMA20C+5CT, X 0.3CA ERERAE, EERT L16VH#$$|EJ_?EEE BEERESERAKREEKBE
H5%bFEIE R EHEIh, EEME20C £6CHHET, L 0.3CA BERANE, EENETEZINEEREN
80%0 Eﬁﬁl $$ﬁﬂ# T]//{‘}%ﬂﬁ —f—ﬁj\ii_k_lj\ﬂ#o P D-i—L'TTZOO//\, %/ﬁlﬁ E—FB%K \:.F:F'],U\Z_ﬁﬂ#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 1Th. 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.
BER25XRB—ERH, F25XBRET—REHE, REBET T AHBEEAR, ZZEFHNE25RE
ROHERENTHESTENS0%, E'JT?thJEE—u—v—ﬁ%ﬁ%ﬁo

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.

M S E &% TR Simulated working condition

EBEMRER, AH20C +5CHAHTHEIh, REAR—RE TETHREME, M 0.3CA BE6mIintE X
1CTA)RE R EIMIinS$ —FFER,

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 M E6SMInE2CA BEMEImIinEE ZEE
After 6min discharge by (0.3CA current, turn to Tmin 2 CA current impulse discharge as the
second phase;

M 0.3CA MEOGMInAEICA BKEMEIMInE S =FLEL,
After 6min discharge by (0.3CA current, turnto Tmin 3CA current impulse discharge as the third phase;

L 0.3CA K E6mMIinE10CA BXEMEImin/S % MNPLER .,
After 6min discharge by 0.3CA current, turnto Tmin 1T0C A current impulse discharge as the fourth
phase;

PRER > I EO.5h B ETABEREMNIKEME, K& 0.3CA MEZE100DOD%, MEBFEPILIFERE
2* MERE, EREKENERENEESBERRXTVAIFEIENE,
0.5h between each two phases, carry out four phases impulse discharge in total, then discharge by
0.3CA current to 100D0D%. Record the voltage of single the cell during the discharging. When the
voltage of the single cell is less than 8V in any phase, stop discharging.

B fiREsLEREVibration proof tests

EENREER, BERRGHABREL, R TIRAGEETHE.
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)fiRBhAm: L TERS,
Vibration direction: single up and down vibration
b)#RENSEZ: 10~55HZ;
Vibration frequency: 10~55Hz
c)ERAMEE: 30m/S2;
Maximal acceleration: 30m/S2
dIRBNEFRT : 2h;
Vibration duration: 2hours
e)ifE: M 0.3CA BRMEEZTTMERERT0VIZIEME,
Discharge: discharge by O 3CA current, until voltage reaches 10V
AAZFHEREERFE. ERRE. BEOREF. EMRELERER,
Discharge current metamorph05|s, voltage abnormality, case distortion, electrolyte spillover etc are
not allowed.
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Authoritative PONY Certification
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Thunder Sky Winston
Water—based Lithium Power Battery

is the only globally insured
product by international

AXA insurance
companies
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Winterthur Insurance (Asia) Ltd
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