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FEERHEEERERE, RERITEELYP. LPR BRI ER,

AR EFEAZE, BTHEEELAGPE, FREECHASEL, AFZEREFELRTFMH, UEEREHE.

Thank you for choosing Winston products. There are LYP and LP series of lithium ion rechargeable battery of Winston.
Before your first application, please read this manual carefully to ensure the proper operation of battery. Always keep this
manual properly for in case of any need under some circumstances.

L iR # Copyright

FRIERE, RAARHBEESHHEBRAS011REARERFT, FTEUEAEXNERIEALFTREMERNER,
BHEHRGIFIMEANA LS EERBEROEN,

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

permission of Winston Battery Limited.(Written License Version 2011).
Winston reserve the right to hold the accountability of any person or organization that uses this manual without permission.

L& #ETrademark

“Winston JB 88" BREFMER. ESMESEHERENRFBZCHEBAERFERE,

“Winston” is a registered trademark. Winston Group has the property rights and the use right to its trademark and the
service mark.

Winston Battery

ERNERAERMRAGBATFMONEMNE 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
RV RS IEMETEBNED
Make sure the goods are what you ordered
2 277
oa oo /i 87 hE

Please recognize the accurate trademark

&) winston Battery

# &= Notice
MEEREEHEPESEEE,

Check whether the product is damaged during shipment.

WMEMBE. HE. BEATS, AELHRER, FRIALIHR,

Please contact us if there is any defective or inconsistent items with what you ordered.
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ABENRAREXHER] EHE70FRABREBRERE, AMNRRRMIEERFEZA? RHREFEAGHE
I, EHHACB0OFRABEFRRERE, AABHETARAEMRE S, SHABTRBATEH R LA
W BERE S, APIREEARRSRMRMIERFEBRSLMIK, BZAFERRRERMLE,

BETRAEMLCZR, REBRWREMBLIELEDL, BREAFBREENEw. RIEMB LIELEHEMR
MEHEFNRNRENR. ZBMRRETR, TREXE, REFEH, THEUEER, BEHASTRATHENES
., ETREAEASTFEENEEBRRAR (ABEHRAERMFEM) AENFE, REHTKF. MA, REE
FREEENHLELELRE, THAERBER.

Bk, BEEELRBRARERE, EEXHLFIMAREH,

We enter the post-automobile era! The 1970s’ energy crisis leads to the question i.e. how long can fuel vehicles last? Fuel vehicles
rely on oil. In the 1980s, we people paid attention to environmental protection, and pointed out that the greenhouse effect
threatens life on Earth so the mandatory measurements must be adopted to reduce vehicle emissions. In the new century, we cry
for the energy revolution. We cannot tolerate pollution caused by 800 million fuel cars running around the earth and we should
adopt innovative clean energy to save the earth.

At the same time, Winston invents Winston brand rare-earth yttrium lithium batteries, and takes up the mission of clean energy
innovation. Winston brand rare-earth yttrium lithium batteries are the best solution to solve the power source issue for pure EV. The
battery is safe, reliable, fast charge, re-usable as well as excellent in charge and discharge. While on the leading level worldwide,
batteries combined make electric vehicles to far exceed technical requirements for pure electric passenger cars specified by the
country. Moreover, China has tich rare-earth yttrium lithium battery materials for a long-term use.

As such, EV will replace fuel vBhicles, and EV civilization will emerge.

/N 5) B 1 Company Profile

BEEEHMAEERAR, R REPEAREMBEIFERZE ERIFEZMALHNARIELAR, ZMEAR
1.8t AR, BAIBEI5008 N, RARARRABRMEFRIZERARLAA. AAETELELEGREZHLIEUEKGE LT
ERMMAEAIREEN; RELEHABNEMNAAEHEESHNRERERERENBHERERBLESTHRNELE
REZEMR BRLEEEEENBEITARE.

NRAEEZEEFAETNEBEEZHLIEEOZORNREETISEE /M. 2011 43FAMEEHHEERAALE
BRARINTARBAIMEINLSER “+ 8" HEZHERELEAER. BEEHADREMENETRLOE, AERMEE
BEEEGRAFAKENVETARBAE—ELKkSANKGLIEN. RIERSHELLWEN. EREHA=F, EEKE
BEEEEMIEISOETARYE.

Winston Battery Manufacturing Co., Ltd is a join-stock enterprise registered in Shenzhen with the approval General
Administration for Industry and Commerce in China. With registered capital of RMB 130 million Yuan, the company
currently employs more than 500 people with the largest shareholder being the Nationality New Energy Holdings Co., Ltd.
The company mainly produces two types of rechargeable batteries, that is, the life source rare earth lithium yttrium and
rare earth lithium sulfur batteries; and also provides energy-storage type rapid chargers for pure electric vehicles, mobile
power supply carts, and sets of production equipment for rare earth lithium batteries. The current total assets are RMB 33
billion Yuan.

The company has a number of rare-earth lithium core technologies and production processes with international
intellectual property rights. March 20] 1, with the approval from the State Council and Shenzhen Municipal People's
Government, Winston Battery Manuf iring Co. Ltd was listed as the national | 2th five-year plan’s key project in the new
energy industry. The heodqucn‘ers;;o of the project is located in the d wn‘rbwn area. The Nationality New Energy
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“A” FRoNBFEBRAER—FME
"A” means cathode and anode terminal of the
battery are in the same direction

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

“XXXAH” RZTBBEHEAE
"XXXAH"” means battery nominal capacity
“PY RIR T

“P” means quadrate

“LY” REMLEESIERR

“"LY” means yttrium Lithium positive electrode

“WB” ko “mifiE” BENES
“WB" is the abbreviation of brand name “Winston
Battery”

ol [ o o

“XXAH” RREMWHETCEBEE,
“"XXAH" indicate the battery's nominal capacity

“XXV” FRREMA TSR,

"XXV" indicate the battery's working voltage

“LP” RRESHE RN S ERSH,
“LP” means the high voltage battery with
Compound LiFeYPO4 Cathode

“WB” *~ “BHiE" KENES.
“WB" is the abbreviation of brand name
“Winston Battery”
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& jth 55 B FHBRHERNDEEETHRE

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

o BN T NGH BRI,
Do not make the battery short—circuit in any situation.

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

A EHEAELRSM! Y] 292 7 1 8 It 4 AE o B0 98 4%

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

AEAER T ARSI E R LM | -
Do not open the battery safety valve in any situation!

o RREFME, VRN MURIBBEEMBAT Eimiy R 40!
Do notinstall the terminal connector with violent force to prevent
the damage of terminal screw!
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. Copper terminal connectors
EhRGESHIE

Battery pack straps

HEFEARKREESH

Must use jigs and straps to fix

the battery 1@&3‘]7!?55&@&51@
The stainless steel bolt of the terminal post
EXBRBEFESE

Mat gloss washer and spring washer

it ARG HG KRR

Batter pack jigs

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 FEMFA, TEERIRGAES, NECARBEERETE, MUBIEHR!
10 Please use jigs and straps to fix the single cell or battery pack to avoid swelling for normal use!

tEREE—H
Assemble 7 cells in series as one battery pack

ERZEERTLRKES, VAXABRMIIFHDN
TRER. —REBBNRGHEE, BZMA SR, S
HMAZEEHUALELRKEDEERHK(BMS)EK
ZE,

If you want to assemble one battery pack you will have to put
cells in series or put them in parallel connection, however, the

optimum battery systems should be connected in series only
which is necessary for the installation of BMS.

BEE—tefiff, RAERHME

Collocate accessories including straps, bolts and etc.

WREHZEEShEHAGAEASHE, RERE — L4
%, REH, ERNESTHGIETH. TERK
HEMZAMENEME, NMEREFELTEHHG
Eor 1T,

You will need the accessories such as straps, bolts or screws
to fix the battery when you assemble several pieces of cells in

series. It is very important to make sure all accessaries are
fixed whatever battery power you are looking for.

1



O H it BB EL(BMS)

Battery Management System

@—
FEEEA
Charge input @7 ,_{ BMS —e—{ BMS |——

EHRE

Controlling system

® =
%oﬁoiﬁnﬂj © ba;tﬁi?blaj; FEE EE

Abnormal Normal
OE—HtEithh FRENEHLERE @ —iEFE—HRHBHERREE i

BHEEHZEIVL LBAREESE) EEHEZ0IVEBLEE
FEEE ’@JEL%H”‘Q#H“?EWEETTFH B EEFTSRFEUSEK, HEEERSHASSEN In the same batch, it is abnormal In the same batch, it is normal that
= o that battery' It i th It f th del i
HEBBESEROENERE, NEERAT LU RBRTLBNEN TR B KT ABEE . differing above 11, o0 differing 0.4V, o ot

Any storage ceII to be used by parallel or in series connection, there must be electronic circuit or monitor circuit
installed so as to monitor the charging and discharging voltage and prevent the cells from damage caused by
overchaged or over discharged.
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BTERTEIEHE —BARE, 8VX, REGNLEUBENTHHARFELRE, OB EREULRERE
EHAERTE, REEHREREN, REER, AR -EHRENTHTEBLETF,

Winston Rare Earth Lithium—ion Yttrium Battery is a storage device with large capacity, high power density, long life and safety
performance. During actual application, it is necessary to follow the instructions as below. Only in this way, it is the best
guidance for any model of our batteries.

% {E Operation
FEFRHNSE. BE. RIZEh, F1EESESHhEERERE, THENAEL, TEEEBBAKD, FEELFRE
i (WHITHEEMASTEN ) . FEEE (WLYPELP) . FTRABREMURFESHER

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

#Z L Storage
ENTEEMERRBENM S (RERER25+3°C) ,
;J?o HEMRSEVREEIEEFR,

REGEHNOE, THEABEMHRTE, BAKELRETENEN4I0-60%, UETEABRTEHHNAKIRE,
Eﬁiﬁﬁﬁiﬂ’alﬂ? EHHNEE—, IHEFK, UEHEERTIOVERRHAELE, MEFBATSHE
BEHMEERAEINESL, B¥FRHARTE XA,

BHHEFABRERFSEENEM, THHRE. &

The battery must store in the cool and ventilated place (optimum temperature at 25 + 3 °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 it

is used.
Never store the battery upside—down. Battery that needs to be stored in a long term should be charged to 40% -60%

at first. Later, the battery's open—circuit voltage needs to be inspected every month to make sure the voltage in the
same batch to be consistent, or in small difference. The regular self-discharge rate is about 3% every month. Please
charge once per half year.

FHEHE{E S Management Information
1. REHE

Temperature range

¥ 4& Continuous B Instant
%17 Storage +25°C +5°C -45/+85°C
& Discharge 30/80°C -45/+85°C
# % Charge 0/75°C -0/+75C

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

3. LEBKEINE . 600W-1200W/KG, BB R TARE,
Specific Pulse Power: 600w-1200w/kg Varies depending upon size

4. HEWEE 1. WIECIREMRBRE

Mechanical Resistance : As defined in relevant IEC standard

15
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EREitniais

Structure of single cell

H [ & T2 5 Bar-code

Terminal @*E

4R Safety valve

g’i’]‘—ﬁk%% 7% B& Plastic or metal case

g

i I
g

o LYPRENWZAESX BN ENFEEEERERNE’
LYP type of batteries is ideally used as a mobile power source and energy storage device.
O ZHRELRABENT LM, BENBRSH
This type of batteries has excellent safety performance and cycle life.
O FERBEMIINREEEMT7SE, ZEESHAFRAI CAUTERETREXE
When the battery chassis has a temperature below 75 degrees, then this type of batteries can accept
a fast charge under 3CA or less current.

Voltage(V)

Voltage(V)

LYPERE M EREE

R TLY PR it 69750 BB 1 o 4%

LYP battery’ s discharge curve under normal temperature

20% 40% 60% 80% 100%
Discharge Capacity(%)

NEIRFE E TLYPRE th AR B4 1 dh 48

LYP battery’ s discharge curve under different temperatures

120%

0.5CE T

55°C
25°C o
l25°C
-45°C
20% 40% 60% 80% 100%

Discharge Capacity(%)

120%

Voltage(V)

Discharge Capacity(%)

R LY PAA EE it B IR 70 1 B 4 1 il A

LYP battery's circulation charging and discharging curve under normal temperature
4.0

0.5CE it T

80001 10003%
2.2 ____3000;

20% 40% 60% 80% 100% 120%
Discharge Capacity(%)

FER R FLYPETE M M7 (45 1 i 48

LYP battery's storage characteristic curve in normal temperature

40K 80K 160K 240K 320K 360K
BERI(R) Time (day)
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BMTFLYPEEREHEMHNERARALSYMARLRESIRIIMAE, MEEEHMENRAMRKREERAE

A8, UEREXEREETD, HEERBREERS TEBTE, SBEE, MEE, SaRFRI

The LYP battery's cathode active material is maded by the mixture of fluorine compound and rare earth,
and the anode active material is made by nanometer carbon fiber and artificial graphite. Therefore in the
large current charge, it can maintain the characteristics of invariable inherent molecular structure, solid
crystal lattice, impact resistence, and long life.

BLYPEBL—REEHRRETREFAETER<4V; MEBEE=2.7V; ZBEEHHNBIRE 4 AT3I0002K Y
="

BZESIEAREEREICA, ZESHERERNE ELEMIESAE, BEFHEZR,

BZESENTIEERE2.7-4V, BENZEEEREO0.3- O5CA FEEE-45°CEISCIBEEE TFH,

BZESUHEERRE2.0-25V, A2EESH, BEENSHLEE=2.7V,

BThe LYP battery can be charged at voltage <4V under normal environmental conditions; discharged at voltage =
2.7V. The cycle can be more than 3000 times.

B The LYP battery can be charged at maximum current 3CA. In repeatedly charging and discharging over and over, the capacity
of the battery can be increased , that is normal.

B The LYP battery working voltage is 2.7 ~ 4V, normal charging current is around 0.3- 0.5CA, can be operated at the temperature

between —-45°C ~ 75°C.
B The LYP battery will not be damaged when discharging voltage is below to 2.0V ~ 2.5V, but suggest to stop discharge at
2.7V.

B ZEELER AMBERAIRES, %fﬁﬁﬁt%#ﬁ“‘l‘ﬂfﬁ%ﬁﬁﬁﬁ—"*ﬁﬂﬂo

B LYPEEBE THIEMAER, B, B8, BxTBBRNE, EE, #h, MASEBREERMEERE AR
BEMBRIEF B

W ZEERAERS AR, ﬁD%aﬁﬁﬁﬁﬁﬂE’]BMS BHEERSG ), FETRUPEMAE, EHNERERN
THEGHFEBXTEABREMNRR, ELBEATSHRERESERE, (B1 ﬁﬁkfﬁltblﬁ TI&‘&Q&%‘(O

B TEERBMS (BHEERS) E?"%‘/ %ﬁ%ﬂé\qﬂ?—ﬁﬁ@axﬂﬂ EREM AR BEMBRENEINE
BHAERFD.

B The battery has self-discharging rate at around 3%. Under normal condition, recharge the battery once every six
months.

W The battery has no fire or explosion by various destructive tests such as short circuit, bullet penetration, over charge, over
discharge, crash test and nail penetration etc.

W The battery can be used by packing in connection without adequate BMS ( Battery Management System) and put into long
term application , the single cell will result in over charging or over discharge. Even though the battery does not identify any
fire, it can still result in fade performance or loss of function.

B Matced BMS ( Battery Management System) is a best device that can protect the single cell from over charging and over
discharging in the battery pack and ensure a long life endurance of the battery.
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Chat of estCharge of LP Bater '

IF B 4T

Positive and negative terminal

0 o}

Capacity

11V

BRSNS B R
10V

Plastic or metal case

WB-LP12V90AH
30min 60min 90min 120min  150min  180min 210min  480min




LPREE L RAXEER
The maximum current of LP battery can be charged.
#HEE11V~16V,

LPEEBMAFRA<ICAUTERALE, THEREER

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

RIENTEERE2AEOSCAMUTEFTTE,
The best charging currentis below 0.5CA.

B ZEEMNTESERIIV-16V, JEEBRIBREDAERXEIENESTEL, RAFASHGRAT105%E,
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 REEHRRETREEEEE<16V, REEZTE=11VE;, ZEEHHNBEIRSZGE KX T30000R U L5105,
Generally, LP battery's cycle life should be longer than3000 times or 10 years when the charging
voltage <16V and discharge voltage =11V at normal environment.

B ZEEhEE-45CEIS CRERBETEA,

It can be used at temperature between — 45°C to 75°C.
B ZEShFeRBRBREMBLEEN, ENSENEDMEETEREIN. RIEFSHEFRREEHER, &
Bz B~ e B A EBEEimE KR E,
LP battery would not cause accident when it is over charged or over discharged, but the performance
would fall down or get invalid. It won't cause fire when short circuit unless the user destroys it on

purpose.

27



B R 3L E Chargel/discharge setup for the first use.

FHEBONEMETEaTERE, VMPEEFR BXFERABIESSEEREIRBEESHNIEMRERE
EE HEBASE, WEERELRNERASEETRES,

The new battery is in half electric charge condition, which can not be used directly! Before using the new battery for

the first time, each new battery must charge according to each kind of battery's charge standard that is set by their
characteristics. The battery must use the matched battery charger to charge.

iliilﬁ LV = ﬁﬁ’_ = 5 % Sl Wby
—— § W %= =55 S The highestch It 400V M REHSEE The highest ch ltage: 16V
S'u n d u rd c h u rg e u n d D i sc h u rg e B £ EH{ESE R The best charge current: 0.5CA B = E &S The best charge current: 0.5CA

B M EH&{KER The lowest discharge voltage: 2.70V B S &{XEE The lowest discharge voltage: 11.0V

B K EH{EEThe best discharge current:  0.5CA B 5 E5ESE 7 The best discharge current:  0.5CA

EEHEEBEXRERES. TRBEZHEITHEUREXTHEEE.

After initial charge and discharge, the user could set up the charge and discharge voltage according to each kind
of battery's characteristics.
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.'Mu%q/ fﬁiﬁl—l—

S MR GEENERE

T

BERER (%=

)

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

OERRETERBINANEERNERTE (FK—)
Single cell's charge and discharge current and voltage standard at normal temperature (Chart 1)
BE | S8 BEERnER |BAREER | REAEEE | BANEER | RENSEE
Temperature %{EJV standard charge/discharge current | The highest charge current | The highest charge voltage The highest discharge current The highest discharge voltage
Constant
(=D 3 CA
LYP 0.3CA~0.5CA <3CA 4V L SUeS 2.7V
- Bk& Pulse 20CA
22 fas Constant 3CA
LP 0.5CA <3CA 16V current 11V
Bk Pulse 10CA
OMERETEREMNHRANEETRER (RZ)
Single cell's special charge and discharge current and voltage at low temperature (Chart 2)
BE | S EERANER | SAREER | SEATEE | SANEER | SENEDE
Temperature %{EJV standard charge/discharge current | The highest charge current | The highest charge voltage The highest discharge current The highest discharge voltage
Constant
(=D 3 CA
LYP 0.3CA~0.5CA <1CA 4.25V e 2.0V
Bk@& Pulse 20CA
-25°C ey Constant A
LP 0.5CA <1CA 17V current 10V
Bk Pulse 10CA
BIEE: ERREENEWEEASE, MAKEEDES (X—) BEREFRE

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!

E’ = == == =R == == (=] == == (=] == = [E
BE |y BN EERNER |BRAREDTH | SEASER RAMEESR RIENEEZR
Temperature %teé!y standard charge/discharge current | The highest charge current | The highest charge voltage The highest discharge current The lowest discharge voltage
fa i Constant 3CA
LYP 0.3CA~0.5CA <3CA N x 3.8V g CUICI: Nx2.7V
s pk#& Pulse 20CA
25
LP
OMERETELWRKECNIFRANEEREE (RN )
Battery Pack's standard charge and discharge current and voltage at low temperature (Chart 4)
E’ = == == = == == (=] == == = == = [S.
BRE 327 BN EERNER |BRAREDR | SEASER RAMEBER RIEMEEZR
Temperature Etapy standard charge/discharge current | The highest charge current | The highest charge voltage The highest discharge current The lowest discharge voltage
fa i Constant 3CA
LYP 0.3CA~0.5CA <1CA Nx4.256V | 7 current Nx 2.0V
o fk& Pulse 20CA
-25
LP
BEE: ERREENEWEEASE, MAREEDRES (R=) BEERERE

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!
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Malfunction Solutions

&Fﬁ%—="&$ﬁ§*giﬁ S B 237

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

FAERRAEEES FRNLE, ERASESH

Cells with same capacity and same model Release the straps and replace the cell with same capacity

B4 AR BT R (S

WhylsthevoltageofsomebatteryOVorIowvoItage"

BhEFEAS, eEEAMREL, EENELAMEE KR, ZENWERGFHSPREMARNNEL—ESB
e FEER, eHEXZNBN, EEREFKSEHZENABLBELERIHER, FELEREZNMR
TEEER%HE,

The impedance of cells may rise during using. If you 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 OV.

HeEHRAESELPHNVNEBMELH?
What to do if the voltage of the cell is 0V among the battery pack?
BANFREASCSUNEERMRERZE, ARFHEK, EREZTEFTHET . (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.




WE¥1%:= lmHHEIU\A%?

Malfunction Solutions Il : What to do with swelling?

BT PPERIGIA, —REEFATSEERIR,
mexEE, ’iﬂﬁiﬁigﬁﬁi%*}mﬁﬂﬁo SIRNEMENME. RE. ERYEE, BINRERELRE,
WAREE, AERIGHAESHFIL,
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 use the renewer as the picture shows to make the case back to normal shape.lf not
,please replace the swelled one as soon as possible.

o jth VR 1B B 2R

Battery Renewer

WEHR=Z - FBURBHRURRE L MH?

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

EhRBRR. SEHAESZERRREAM?

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

B AR, SPIMESIRSEERBWR, SHATBEETER, LEF, TUXBRIMZEEBTHRT
RERFEMLED,

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.

BHRAIERREEEESIANEERNBKRN, SEEBEFAESIZRcHESHELER®ESH , WEHTRBRANH
mBERET,

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.

EHEREPEHE. REFRIEFEE?

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

BB —METERNEFEEH, REAANEELBEASEHFSIETB0C~100CIUE, WEHFEREKIEKRE
Eé:\/\}ﬁ/, L/(LEIJ r—FE¢)éf!IEr%o E%{Eﬁﬁﬂ%s %/‘mﬁl\;ﬁlﬂ% 'T%—‘I_J—:_F850C5 ﬁﬁ#%ﬁl /E/%\, EEEE,/J@ QI\DX?_
150°C~250C#E A, T E L,

The battery case may give out heat during normal discharging and especially the temperature will rise to 80°C~100°C
and 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.
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35['%#1%""/&@&5’]*%@ 'u\é\%"

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

BT 2ENEEBHR, EMNEANBEHERSERPINETRLY, s8R PEIBE4ET, ERHE
xmgmﬁﬁﬁIAEﬁﬁ%o

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

B o
d th special tool

2 jth 15 £ o [E] 48 4% R OF PR 28 P B 4

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

e ﬁ / /

&I‘quﬁﬁ: Iﬂ%)&%&EMlU\Am?

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

BHTELYP/LPER LE BN A HBRREREAN, BRERIBELESANESEATBEE MBI E HE AR
J@%, EEEBATEARGRHEREASHEHBERNBED, AT NBRITTERRFAKERSFE WK
BHNEMRABKP, BaUEADEB AR, CO2RBRELEDEETER,

BhERETSME, ZE. NR. BUERYVE, EREREPTRESLARLD (
B HLIPFeEKBELENLEREREERLEY R _F K,

) BESRLY, B

Winston LYP/LP rare earth lithium yttrium 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 in danger zone should
be evacuated first and smoke vent should be provided.The best solution to extuiguish the fire is to use a water spray or please
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.
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ERERE—: BEEH

First aid treatment | : Uncovered Cell

= Rk ia

Firstaid Treatment

RENE H% 2= B E B Ak th RENEMWEKELRE

Uncovered cell ut the uncovered cell into water Uncovered cell gets fully soaked by water

RETHEKEBTESRLEETABIE!

There is no danger when uncovered cell contacts with water!
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ERIERZ: REER

First aid treatment I : Skin Contact

ML IS

Carelessly Touch

AXEBKEEEBERETFTHRET!

Wash contacted skin with soap and plenty of water!

NHAXEBKRIERFRTFRET

Immediately clean with massive clean water and soap

SREE=: XERRIREES

First aid treatmentIll : Mistaken Ingestlon and Eyes Contact

#ﬁlb\ m?
What to do if swallow the battery material incautiously?
ZEREMEDYE, TSEMRERER, ERKRE
ﬁ% B EBELE, BEAMKXEHERBTRIER,
i”%ﬁm%%o

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.

EBIIREEAN?

What to do if battery material contact with eyes?
ANLHEREBEBNER BRI KB EREE,
;ﬂmﬁgﬁm&mﬁ E /D165 §E 5 3 B 5 B B
B

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.

41



42

EHEE—. ShREREHE
Crisis treament | :Battery emits smoke or fire
BWMEEERNBRLT, REMRICESIK, 7F ESHHRIFUEMIRENELT, sLBRIHERE

o gE B R S MR IE S = N ASFRFBREBED, 8 zR) B K B R
The internal material will leak or get fire only when BRERHEMRBAEKBP,
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.

m A5 PR oK IS K S 6 R 62 5 M Y ot iR B E K itk o

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

BMAI0CERTHEASIERASEHHR, ZE. 7B, BRIRERE., tRETTERSEARLD
(HR)EBHE LY, EMEPOLIPFEREKEENUERBRELERRUD R ik,

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.

E it #E150°C 15 AL T i A 30 A E BU TR IR REE A (HF) RSt

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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BHERE— BANEN
Crisis treament I :Extinguishing Media
WEMLERIRE, RFNBRTERZRAKEKRSGERRENSMRNEIKP,

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.

el i DA K28, CORRILEYE.

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

% 5 18 1% 52 B4 I ith iR A\ Ok o

Put the burning battery into water

B {8 FADRY i A 28 . CO-F 9% 1 58 0 B o o8 oK il A 28

Type D fire extinguisher ,Co; chemical desiccations
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EHEEZ . BHRMELIR

Crisis treament II:Special protection tools

B B B =€

Eyes Protecting

U I 55
Aerophore

PisE R FIH hiE B

Protection cloths and other protection devices

o {5 O U 5% 5 38 92 R N RUEL 14 RO B8
Please use aerophore to prevent breathing bad air.

o F LRI AHMEERER TREBIERER
Put on protection clothes or other devices to keep your body away
from electrolyte.
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Safety Instructions

RLES

Safety Advice

IUFE 52 2 A ] A 2 Y i 73

keep out of reach from children

b5 b 308 . RNEIR Nk B

keep away from moisture, keep the top free of grime

8 5 K7 1% g

Avoid contact with skin

A NREBRREE, ZEBABBEKBAF L E

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

HUFBHNTFE

Wear suitable gloves

e R

Nature of Special Risk

BKERE

React with Water

B REEE S

Sensitization in contact with skin

AREE

Harmful if swallowed

HRIBIE B E S S ER

Risk if eye contact with internal material

RN B MR IE 0L T o] B & iB &

May cause allergic reaction if contact with skin or inhalation

k32 58 i

Material Safety Data Sheet



48

E = 2838 R ( #R4% EEC Directive 93/112/EC #i5E )

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

14%% . $8BtFFEEth Name: Li-ion rechargeable battery

1.1 ES: S8 FE3AEN
Product: Li—-ion power
IEC & 7&:

I[EC Name:

BU%E Model: WB-LYP. WB-LP
battery BB RS BHE. Fikiz. B . BELUEVETR

Electrochemical system : mixed Lithium,Yttyia,Phosphide,

Fe,Fluoride compound.

EiR
Electrode

BB Negative electrode
B |/ 75 2Carbon/ Graphite
4l 2K 48 4 F=Nano cellulose

IE #Bpositive electrode
LiFeYP04

$k 45 %) Binder
KB Solvent

E#2%& Electrolyte

EREMBHRBRPER

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

%% EE Rated voltage

3.3 X (V)

** BT M (EC) + BRER—

% (DMC) + BRER —Z & (DEC) + BEERZ = (EA) .

** Ethylene Carbonate (EC) + DiEthyl Carbonate (DMC) + DiEthyl Carbonate (DEC) + Ethyl Acetate (EA).

1.2 £ EE & Supplier:

2 BErEEMHIEHRR/AS Winston Battery Limited

b P BURYIABERHEE =T %=

Address: NO.3 Industrial Zone,Lisonglang Village, Gongming Twon,Shenzhen City,China
E5h Tel: +86-755-8602 6789 f#H Fax:+86-755-8602 6678

£ 2 30%8: winston@winston—battery.com  #83t: www.winston—battery.com

2 B (EERSAES L)

Ingredient (Composition percentage of main material)

LYP/LP
{¢ & 5T 3% Chemical Element 1t 22 #5#&EChemical Index LB 3 38%%E Cas No.

=R TAY 10.5% 7440-65-5

WL $8Li,COs 16% 554-13-2
$EMn 4.4% 7439-96-5
#5Ca 0.3% 7440-70-2
A Z£Graphite 5% 7782-42-5
#MNa 1.5% 7440-23-5
WC 3.1% 7440-44-0
#iFe 3.4% 7439-89-6
BZIEPE 3.3% 9002-88-4
#HCu 10% 7440-50-8
A 6% 7429-90-5
§AK 1.7% 7440-09-7
& 3.3% 7782-41-4
$8Sr 1.5% 7440-24-6
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S YMEARHEY

Characteristics

3.1 Y4 Physical properties:
AUMBEZEHBRIMEANEHFASEOIIEZTNER, ERBEESEZTAFTHAER.

The Lithium—-lon 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.

HEBBERTEAEESHRBRERHREZE S, AEEEBRNRAEERRIASEEMBERE,
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.

MEBEBEM, SHHER, IFIIRICFESIBOBRATATBERABENER. -
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.

EERBHRE EHRIAEKNBEATERYETRELEREYSIZSHEM, RARBBELME,
Electrolyte leakage, electrode materials reaction with moisture/water or battery vent, depending upon the
circumstances.

HEAIMEBENBASREBX. BeFENBERT, BHEESLE —Ex2B R0 M EEMBRER,
In case of excessive internal pressure and/or temperature Winston batteries are fitted with a safety vent for
protection and/or rupture of the cell case.

3.2 t24H

Chemical Properties

mE w1t B % 2
Substance Melting point Boiling point Classification
¥ B = 13 KEA PR ekt = FEIR R BR(1) L E¥ER(Y)
CASNO ghf‘r%g Explosion Indication Special Safety
formula limit of Danger Risks advice (2)
R22 S2 822
12190-79-3 LiFeYPO4 > 1000 °C N/A RA3 S24 S26 S36
S37 S43 S45
EC: 96-49-1 BHBR EC:38°C EC:24°C VA X
DMC: 616-38-6 |Organic solution DMC: 4 °C DMC: 90 C iLkJr%o—\uan? Z R 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 nrlammabie R41R42/43 | S36S37545
_40- i N/A(% 8 F 160°C) REH Ry rEan | R14R21R22 [S258522524
21324-40-3 HlERS N/A(Decomposing in160°C) N/A UnfoundOSHA Stimu\atorCo?osion R41 R43 S26 S36 S37 S45

195 67/548/EEC IERMER DS BENRIRY HE

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

51



1B ) 8 [)

Transportafion & Recycling

HESPER
Hazards Identification
BEEM T RAEE L AEEST Y,

Winston Lithium Rechargeable Battery does not contain hazardous materials.

W REREIE
HEREAZESMESGRLER, TEKHEE, RNEEEFREELLA RERE TS Fo
Under normal conditions of use till the end of the battery life, it can recycle and won't bring any pollution
to the environment.

HEESEH
Solutions:
RBUBANFARE, REEEEMS.
Comply with the requirement of local laws and regulations in different countries.
ERTFELNERVNERFESGH ERTTEEENAB T BREEREE,
Keep the insulation of the cell electrode, packed with individual plastic bag before disposing of the
battery.

RiE: EREATREEN, MEHEBNEESERE
Burning: Do not dispose of the battery into fire except for authorized agency.
Bl . AR EERDR BEE,

Recycling: It is best to deliver the waste battery to the local authorized recycler.
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H EmER
TRANSPORT INFORMATION

1.UN-NO.3480

ARD /RID
R “Hex ARD/RID#Z %
Class 9 Packing Group Il  ADR/RID-Labels

BEEmSE EE8TFEMR, UN3480
Proper shipping name Lithium-ion batteries, Un3480

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

BEEmSE 28 FEMR, UN3480
Proper shipping name Lithium-ion batteries, Un3480

IATA-DGR
ER “HEx ICAO-1Z %
Class Packing Group Il ICAO-Labels

BEEmSE BT EML, UN3480
Proper shipping name Lithium—ion batteries, UN3480

© ©

2 RHTEEMFIEHRA S ZARMAERT S S BT M EZHRETHIEIS IMER,

Winston Battery Ltd. declares that UN Manual of Tests and Criteria, Part Ill, sub—section 38.3 is met

BEMTEH P, EMMIEBEMEIATAERUNI480&K TED 524 & M E R MICAOB K E K654 E R R EE
BERSTI0KGHERIE IRT NBER (BB <20WHHEFEBMA<100WH ) 2B FELRAERMERER,
HBANIATARET, FEEVTNREFTNEY —REH.

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 Il, specifying less than 10kg gross per package. Caption shipment can move
as normal cargo under current IATA

AFEHMBERLT (HHELBFEEE >20WHHEEHA >100WH) , $ERFEOWABESEAEER ( MN65ERI=
BEXR) 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).

5.4fEERH S, EEMHEMOBIMDGRMRERNRE (UN3480) BAT, BHMNERTESHHAEERNZREH
~$28 T Wit

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).

TR EERTFEMNERSEHENERMRE, B2%IATA, IMO, ADR/RID,

The transport of rechargeable lithium—ion batteries is regulated by various bodies, refer to: IATA, IMO,
ADR/RID.
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WB-LYP4AE ith A9 1 5% 21 B
Testing instructions for WB-LYP Cell

EREhKREEAR

Testing items for single cell

##IE H Conventional items
SN Y. EERRT. 20CHMERE. SRBFENERE. -26CHESE . 75 CHERE. TERER

L\U = V iV 4 WIE N . BESZ®,
l L \ I = B Appearance, terminals (anode and cathode), weight & size, discharge capacity at 20°C, high rate
BB”\ DI U discharge capacity,discharge capacity at —25°C,discharge capacity at 75°C, energy retain ability and

restorability, cycling life.
Performance Test Instructions

T2 1415 BSafety items
M. BB BREBHRE. KE. K&,
Short circuit, shooting test, overcharge/overdischarge, water immersion test, fire test

EE A ER Requirement of cell
ERESHNIABEREAIBRB I ZPRENRARECENNENABENERER,

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

C3FRIhEBETERE, CIBIhEBETAEE,
C3 is the rated capacity of 3 hours, and C1 is the rated capacity of 1 hours.
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B {58 {£ {4 Test conditions
IRE & HEnvironment condition
HERRIEZEBEEB15°C ~35°C. HEREH25% ~85%,
Laboratory room temperature 15°C ~35°C, humidity25% ~85%

WA S, #K Instrument
= &Measurement range of instrument
AERREREBHRIERENERENE, 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.

ﬂ%}EAccuracy
ANEERANEREENTNRTOLENERSK, ERKXANAEDLERZ1KQ/V,

Accuracy level of voltage meter = 0.5 class resistance of voltage meter at least 1kQ/v;
b)/ﬁ”i%/ﬁﬁﬁ El/]'f?k%F_IETTEE:FO 52))719/] EE/)IL

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

Thermometer has applicable measurement range; dividing value of thermometer <1°C
DRAEFEANERRERZE. 2. DOE, EPEEFT L1 %NEREE;

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

eIEEEMIERTHNER, HAEBEAERTFImm;
Scalle value should be <1mm for instruments of measuring external dimension.
BEEENEENEE, BEE+05%0NEE,

Accuracy deviation of weighing machine: + 0.5%

B 5M8 Appearance
BERBEEENRAOESTE. BB, FEIMEE,
visual examination:whether the cell ell surface is dry, flat, nondamaged;
BEREBEESHEEEESE L. BW.
Visual examination: whether the cell identifications are complete and clear;

B ¥t Terminal
AERRBAIESHNRE, 25 HEEFHBM—3,

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

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

Measure weight of the cell by weighing machine

B *&Charging
7E20°C +5CHEMHET, BE) 1*31//{1/3C3 ABRME, EESHERERIOVEZIENE,

R1£20°C + 5°CH& 1

TR/3C3AERTEE, EEFJ¥4VH#$§IEIT?E?€, ?EEEEEJE E B ABIBEMNO B ELERE,
At 20°C + 5°C, the cell is dlscharged at a current of 1/3C3(A) till voltage of the cell reaches 3.0V, and

99



then start to perform constant current charge at a current of 1/3C3(A) under 20°C + 5C till voltage of the
cell reaches 4V and simultaneously switch to constant voltage charge. When charging current value
decreases to 5% of initial value, charging completes.

{Ki& 7 E Low temperature charging

#-18C +bCHEMET, %EE/’@I/M/SCCHA ERAME, EESMEEZF25VEEEIEHNE, R%E-18C+5C
BHETLN/BCIANERTE, EBEMEREET4. OVﬁﬁ%IE'J_?E?E,, & B PR 7 B =2 5hiF iE B 18 B
A0VIERAE, REERF Ei%fﬁé’ﬁ%ﬁ#%t?ﬁﬁ

At —18°C + 5°C, the cell is discharged at a current of 1/3C3(A) till voltage of the cell reaches 2.5V, and
then start to perform constant current charge at a current of 1/3C3(A) under —18°C + 5°C till voltage of
the cell reaches 4.0V and simultaneously switches to constant voltage charge and duration is 2.5
hours. After that, Trickle charge will begin. Charging completes when charging current value decreases
to 5% of initial value.

B 20°CIHIER 2 (B = FE)Discharge capacity (energy density) at 20°C

EEMERER, T20C5CHEETHEHEIN, REER —RETUI/SCIAERMEEEMEREI.0V, W
EMEREEFINBRTAE, LEABRAFEEIR,

When the charging test is finished the cell will standby 1 hour at 20°C + 5°C temperature, and then
discharges at current of 1/3C3 (A) 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.

EIZEMEBE AR E High rate discharge capacity
EEMWAEE, HE20C+6CHEHTHEIh, RAEAER—REETMIICIAERNEEETHWERE 2.7VEFL L,
When the charging test item is finished, the cell WI|| standby 1 hour at 20°C +5°C temperature, and
then discharges at current of 1C1 (A) till voltage of the cell reaches 2.7V.

M -25°CiiE A =Discharge capacity at -25°C

EEBMAER, H-25C +2CHEHTEFIh, ABRAER—IEET, M1/3CIAERMEEKIEEE?2.0V),
STEBERE (MANBEH.

When the charging test is finished, the cell will standby 4hours at —25°C + 2°C temperature, and then
performs constant current discharge at current of 1/3C3 (A) till voltage of the cell reaches 2.0V.
Calculate discharge capacity(by Ah).

M 75°CiE A = Discharge capacity at 75°C

EEMWRER, E75C £2CHETERSh, REF—RET, MI/SCAERMEELIEEE(EB.0V), 5t&
BMEARZ (MAhEH,

When the charging test is finished, the cell will standby 5 hours at 75°C + 2°C temperature, and then
performs constant current discharge at current of 1/3C3 (A) till voltage of the cell reaches 3.0V.
Calculate discharge capacity(by Ah).

| ﬂLEH%ﬁEﬂQuick charge and discharge capacity

HERNRENEEBROTERRERRER, EBERETH

Fastens the plastic casing of the cell according to the graph below. (Except metal case)
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@HTI%E/] MG EEL, A2CAERBEEMN2EERNEEHNEERANE, ESHLEBTHER2. IVHELGEE
BE) F—BRESHBL=ToEN—/\EE, A2CAEBREN2EERNEENEERALTE, ZEEHLER
J:%E'J“-VH:—? Blrt=1THoE5—/\E%, A CAEBAENIFTERNHEHNEZTANE, ESMERETFI
27VESRILGTERE), F_RBRNEMBLI=T0EH— /58, A CAEBIENIFERNHEMEERR
B, EENER LA FIVE, BILE=To&E—/\E%E, ACAERBIENIBTERNEELEESANE, £
MERTREZ2.7VEZ EMEGERE),

After the cell is charged, discharge by 2CA (twice nominal capacity current) constant current until voltage
drops to 2.7 V (calculate the capacity). At first phase, keep the cell for 30 to 60 minutes, then charge by
2CA (twice nominal capacity current) constant current, until the voltage reach 4V, then after resting the
cell for 30 to 60 minutes, discharge it by 3CA(3 times of nominal capacity current) constant current, until
the voltage drops to 2.7 V (calculate the capacity). At second phase, after keeping the cell still for 30 to 60
minutes, charge by 3CA (3 times of nominal capacity current) constant current, until the voltage reach 4V,
then after resting the cell for 30 to 60 minutes, discharge by 3CA (3 times of nominal capacity current)
constant current, until the voltage drops to 2.7V (calculate the capacity).

WERIFFRIEEE S Retaining Ability and restorability

HERFESN: EBWREE, H20C5CHHET, UHBKKEEEFEI0OR, RELER—EE T U1/3C3(A)E
MM BELIEEBRE(GB.0V), stERERE (MAhEH.

Retaining Ability: after charge fully, the cell is stored under open circuit condition at 20°C + 5°C,for 30 days
and then discharge by 1/3C3 (A) constant current at the same temperature, until the voltage reaches final
voltage (3.0V). Calculate the capacity (by Ah)

BEWERN: EESLARELERE, BIL=ToEBE20C £5CHEHF T U1/3C3AERMEEI.OV, sTEK
EE*E(LXAhqu

Restorability: after charge according to the charging test method, keep it still for 30min at 20°C + 5°C, and
then discharge by 1/3C3 (A) constant current, until the voltage reaches 3.0V. Calculate the capacity (by
Ah).

B 5%t EE Short circuit test
EEMWRER, H20Ct5CHHETHEETh, HEBMKINEHEEI0min, HIBEEREEB/NTFHET
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 or equal to 1T0mQ.
AEmBREG, EEBLEEEIREA . AFEW,

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

B #£2 Shooting test
ZEBEXREE, H20C£5CHEHLETHEEIN, AAKATSFEREFETEEBBIR A@EER, TELETIE
B, ZEBREEER T RERENGG 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.
HAEp@ESP, EEMAFEIE. RFEW,

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

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

TRRE, 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: EEMERER, H20C+5CHEETHE L, EEME20C+5CT, UCAERME, BEFIE
MERTREEERERIEIE,

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 test, but smoke is acceptable.

B K E5 Waterimmersion test
EBMAERER, H20C5CHEHET, BME1h, ABFZBMMAEL MR B H K BK, JTKNDBFRRE
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, EEMHAEBE. TR AKRE,

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

B X }EEER Fire test
EBMAEE, 7E20C£5CHEHET, #ME h, REKZSHETIAIRE, EEZELEMGRKE 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 ERS M5 cycle life test (80DOD %)
EEMA20C£5CTF, MUI/BCIABERERRAE, EERTZEIOVHEBEREZE, EEAETEARELELL
EH5%Z EFEEBEh,
Place the cell under 20°C + 5°C condition and charge the cell with 1/3C3 (A) constant current, when the
cell voltage reaches 4.0V, turn to constant voltage charge until the charging current drops to the 5% of
initial value and place the cell for 1 hour.
EEME20C £5CHEBET, LN/BCIAERME, EENETEEFNHTETEN80%, AMEEHHEF, T
MEE=To@Ex—/NF, HFHETI00K, Ealmafif*%?_a-E;TB:FK/J\??ﬁz B,
Place the cell under 20°C + 5°C condition and discharge the cell with 1/3C3 (A) 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.

W B E## TR Simulated working condition
EBEMREER, H20C+5CHHETHEETh, REER—BET
1CTABKE B ImMInEFE —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
cell with 1/3C3 (A) current for 8 minutes and change to 1C1 (A) pulsed discharge for one minute;

BT E M E, L1/3C3 (A ESmMInE 1YL

IM1/3C3(A)BKE L ESMInTE 2CTHABKE M EIminE$E _FLEL,
In the second stage pulsed discharge the cell with 1/3C3 (A) current for 8 minutes and change to 2C1(A)
pulsed discharge current for 1 minute;

1/3C3(A) AL ESmMInILEICTABKE R EIMInEE =
In the third stage discharge the cell with 1/3C3 (A) current for 8 minutes and change to 3C1(A) pulsed
discharge for one minute;
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IMX1/3C3(A)ESMINE10C T (A) Bk E I E8F B 56 IUPEER . B ExZF‘ﬂ%ﬂ%O 5h, st ET4EMRERNKERE,
RE1/3C3(AIEE100D0D %, MEBBRPEHERESHER, EXEREFNERRERE SHER
RF2.7VAliZ L M E

In the fourth stage discharge the cell with 1/3C3 (A) current for 8 minutes and change to 10C1(A) pulsed
discharge current for 8 seconds; place the cell for 30 minutes between each stages and discharge the
cell with 1/3C3 (A) current until 100DOD %. Record the voltage of single cells during discharging. Stop
discharging if in some stage the voltage of single cells gets lower than 2.7V.

B MR EN 5 ER Vibration test

EBEMAER, REIKRIARBREL, BT RGHETHE.
Fasten the cell to vibration test machine after charging as the charging test method instructed, test as
follows:
aiREh 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;
AIREEE: 2h;
Vibration duration: 2h;
e)lE: M1/BCIAERMEEZEESMERER2.7VELEME,
Discharge: discharge the ceII with 1/3C3 (A) current until the voltage reaches 2.7V.
FAFLEARSERNE. ERRE. SOREE. EMREHERR,
There should not be S|gmf|cant discharge current transformation, abnormal voltage, case distortion and
electrolyte leakage.

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

B ##R1E H Conventional items

ShNER L AR EEELR—T 2o°cﬁ$<€’-§?§§, M:.%ia NERE, -25CHERE. 75 CHERTE. EERF
Rk, REXHERRES G, BENEEE

Exterior condition, termmals, weight and size, discharge capacity at 20°C, high-rate discharge
capacity, discharge capacity at —25°C, discharge capacity at 75°C, retention and restorability, cycle life
of impulsive charge and discharge, spark capacity.

B £ M%EH Items of safety

. BREBME. KE. BB, KR

Short circuit,overcharge/overdischarge,fire test, shooting test, waterimmersion test,

H SEitEKR Requirement of the cell

ER SN IFEBERERIRBRAZPRENRARNESTENRE N ABENEE R

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

CIB3hXRBERE, CI1BIhXEETRE,

C3is therated capacity of 3hrate; C1 is the rated capacity of 1h rate.
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M ;B8 &4 Test condition
EBEHHEnvironment condition
;it%ﬂi /mr_}éj15°C 350(: *Eﬂg %25%"*85%0
Laboratory room temperature 15°C ~35°C, humidity 25% ~ 85%

W BIE#ESZ. #XK Instrument range
=7#% Measuring equipment and instrument
FTEEFEEEEHRIESRESERENE, HedERBRNETERNE=2 2 —#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
ANEERANEREETRTOSANERR, SERAMBEDE 1KQ/NV

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;
AERERANERESIEAERENER, HMEEREXRTIC,;

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

DAEFEANERERE. 2. BoE, ELEZERT 1 %HERE,

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

+1%;
I EEEMIERIHNER, ESEETEXRFImm,;

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

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

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

M & Terminal
AERRBAIESHNRE, ESHEIEFOTM—3,

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

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

B % E Charge

Em%iUCﬁ#T,%%@UWKMN%MW",E%%ﬂﬁrL@HVﬁFﬁm%s%%m%rgnﬁ#
TRU/BC3AERREE, EENERZIVIHEERLZE BEE R ERBENSBEFEIERES,
At 20°C + 5°C the cell is discharged at a current of 1/363 (A) till voltage of the cell reach 11V, and then
start to perform constant current charge at a current of 1/3C3 (A) 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.

69



70

{KiR7EE Low temperature charging

E-18C +5CHHEET, EEMMNI/BCIAETRME, EEEMEREZT10VEZLENE, A%-18C +5CH
HTRU/BCIANERRE, EBMEREIN/IVHEERRTE, EEREREESHEFEINFERER17VIER
RE, REERKERBENS%EFEILRE,

At —18°C + 5°C the cell is discharged at a current of 1/3C3 (A) till voltage of the cell reaches 10V, and
then start to perform constant current charge at a current of 1/3C3 (A) under —18°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°CHHERE (BEEXE)20°C Discharge Capacity (Energy Density)

EBMAERER, H20C£5CHEH4THETh, REER—EE T MUI/BCAERKEEETREREIV, MR
HMEFEEFIEESE, LEABAFERIK,

After charging according to the charging test method, set aside the cell for 1h at 20°C +5°C, then
discharge by 1/3C3 (A) 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

EEHWERER, HE20C5CHEGETHE L, REER—BETLNCIHAERNEZEMWER1VEFZL,
After charging according to the charging test method, set aside the cell for 1h at 20°C +5°C, then
discharge by 1C1 (A) current at the same temperature, until voltage of the cell arrives at 11V, and stop.

W -25°Ci{E R & Discharge capacity at -25°C

EEMWAEREE, T-26C£2CHHETEHFETLIh, REAB—RET, MI/3CANERMEE L IEER
(10V)o sFEMERE (LAhFH,
After charging according to the charging test method, set aside the cell for 4h at —25°C + 2°C, then

discharge by 1/3C3 (A) current at the same temperature, until voltage of the cell drops to final voltage
(10V). Calculate the discharge capacity (by Ah)

H 85°Cii{Z & & Discharge capacity at 85°C

EEMAERER, 8T +2CHHTIAE3h, ARAER—EET, MI/BCAERMEELRILSENTV),
FFEMERE (BAhEH,

After charging according to the charging test method, set aside the cell for 3h at 85°C + 2°C, then
discharge by 1/3C3 (A) 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

157 & R ¥ BE EEMERER, H20C +5CHEHT, UHRBRABEFEIORAEER —RETIM
1/3C3A)BRMEELIEZE11V), stEHMERE (MUAhGH.

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).
BERERN: ESHERER, T20C £5CHEHFTR/ICIAERKMEEIN, sTERERE (MUAhSH,
Restorability: after charging according to the charging test method,then discharge by 1/3C3 (A)
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 E kB Short circuit test
EEMRER, E20C5CHEHTHEIh, HEESMEIHIHREI0min, IHERMEMEE/NTHET
10on
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 10m Q.
T:Et%?ﬂ]\_%Iqjs '?E/‘H_j,z_ k%kllf éi@o

The cell must not explode, smoke during the test.

M BB B8 Extrusion test
EEMEREE, H20Ct5CHEETHE N, ZTINGEHFETHR.
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)ifiBAm: EETE SRS @EE,
Extrusion direction: press perpendicularly upon the cell plates
bR EiE: EE THRE FaMNINRT,
Extrusion area: outside surface of pressing direction
CHERREE: EXETMRBHEAIABERR L,
Extrusion level: until the cell case is broken or internal short circuit occurs
AR, ESHIAERE. MW,

The cell must not explode,smoke during the test.

M £ kI 5LER Nail test
EEMERER, H20C 5CHEHTHEETh, AO3mm~08mm WSt EE TEEMWBRN A OILERE

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.

AmAED, ESHIAEREE. EMW,

The cell must not explode, smoke during the test.

iB 7¢ #0i8 i = F B Overcharge and overdischarge test

BFEE: EEMAERER, H20C£65CHEETHETh, EEMAE20C 5CT, M/BCAERRE, EZ
EMERIER20VE{Z 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 1/3C3 (A) current at the same temperature, until the voltage arrives at 20V.
BE: EEMELXEHE, E20C+5CHEHTHEE1h, EEME20C£5°CTF, MUI/3CABERME, HF
B ERTEESRERZLEE 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 1/3C3 (A) current at the same temperature, until the voltage drops to 0V.
BRE. BREABRERD, EEHETRRK. TEIE. TR,

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

KIZEER Fire test

EEMRER, H20C+6CHHET, MEIh, ABRFZEMETIKGIRE, EEZEMEMKRKF L,
After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, and then
burn itin the blaze, until the cell is laid into ashes.

EERiBRED, EEHAEEE,

The cell must not explode during the test.

B fFIRE MHER(80DOD%) Cycle life test (80DOD %)
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EEMAE20C+5CT, MI/BCIAERIERAE, ZERIEF16VIHBERRZE, EEAEERKEERLEE
Hb%EFZFIE T EMEIh, BEEMA20C 5CHHBET, MI/BCIAEBERNE, EENEREEZTNEEETEN
80%0 Eﬁﬁl $$ﬁﬂ# T]//{‘}%ﬂﬁ —l—ﬁj\%ﬁ_i_l \E#o ZAY u-i—L'f—J'ZOO//\, EE,/@,’%\“E—FB:Fi \:_F:F'],U\z:ﬁﬂéo
The cell charges by 1/3C3 (A) 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 1/3C3 (A) 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.
BE25XRB—ERH, F20XBRET—REHE, REBET T AHBEREAR., ZZEFAHNE25RE
ROHERENTHESTENE0%, E\'H?Jtﬂﬁi—u—v—u%%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 B E &% TR Simulated working condition

EBEMRER, AH20C +5CHAETHETh, REAR —RE TETEHEME, MU1/3C3(A)ME6MInE X
1CTHABKE R EIMInFE —EFER;

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 1/3C3 (A) current, turn to 1 min
2 C1 (A) current impulse discharge as the first phase;

PL1/3C3(A)Ek B E6mMInE 2C1 (A)BKE M EIminE s & E
After 6min discharge by 1/3C3 (A) current, turn to Tmin 2 C1 (A) current impulse discharge as the
second phase;

IM1/3C3(A) L E6mMInIAEICI3(A)BKE M EIMinE 58 = FEER
After 6min discharge by 1/3C3 (A) current, turn to Tmin 3C3(A) current impulse discharge as the third phase;

L1/3C3(A) L EGMINE10C T (A)BKE M EImIin/S % MU ER
After 6min discharge by 1/3C3 (A) current, turn to Tmin 10C1(A) current impulse discharge as the fourth
phase;

PEER =~ R E0.5h, BT ETAEMSRNKEME, KREMUI/3C3A)MEE100DOD%, MEBREFLEFER
2* MER, EREKENERENESHERRXTVAIEIENE,
0.5h between each two phases, carry out four phases impulse discharge in total, then discharge by
1/3C3 (A) 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 fiREELEREVibration proof tests

EENREER, RERGHABREL, RTRAGEETHE.
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)fREAm: ETERS,
Vibration direction: single up and down vibration
b)#RENSEZ: 10~55HZ;
Vibration frequency: 10~55Hz
c)EAKMNEE: 30m/S2;
Maximal acceleration: 30m/S2
dIRENEFRT : 2h;
Vibration duration: 2hours
e)llE: M1/3C3AERMEEZEEMEREZI0VIEIENE,
Discharge: discharge by 1/3C3 (A) current, until voltage reaches 10V
FAAZFHEREERFE. ERRE. BEOREF. EMRELERER,
Discharge current metamorphosis, voltage abnormality, case distortion, electrolyte spillover etc are
not allowed.
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Quality System Certification

{Hi8B “PONY” RIS
Authoritative PONY Certification
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