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FERBEEEETRDE, EBETRMLFP. LCP. LMP. LPRF$EEE T EI HE M,

EEAZR, RFHFEAGPE, #REECHEDL, FFEZXESRELTM, DUEEREE.

Thank you to trust Thunder—Sky and purchase LFP, LCP, LMP and LP series lithium ion power battery of Thunder—-Sky.
Before using the battery, please read this user manual carefully to ensure the correct operation of battery. Please keep this
manual properly for momentarily consults.

L h # Copyright

BEREEREE2009F IR

FRIEFA, REBREREEEARENT, FTENEARANERIERLFTREMENER,
BEREEEEHAGIFIMEANA LTS EERBERNERN,

All rights reserved, do not disseminate or use any content in this manual in any way without the written authorized
permission of Thunder—Sky Energy Group.

Thunder—Sky Energy Group retains the right to hold the accountability of any person or organization that use this manual
without permission.

L. # #ETrademark

“Thunder Sky BX” EEEMEER. SAREREHERENRBECHEEFBERFERE,

“Thunder-Sky” is a registered trademark. Thunder—Sky Energy Group has the property rights and the use right to its
trademark and the service mark.

@ Thunder SkY®

LithiumPower Battery

HANSREEFHEFEBRAFROABRMNEFHREE, BABTE.

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

» BREE |51

Thunder—Sky mark model

HEpELE

After opening the box
RV L IEMET BN ED
Make sure the goods are what you ordered

5r wo /E #8 b

Please recognize the accurate trademark

Thunder Sky

LithiumPowerBattery

# &= Notice

WEERTEERETEEHEE,
Check whether the product is damaged during shipment.

MERBR. HE. BEANTS, RELRE, FERATVHR,

Please contact us if there is any defective or inconsistent items with what you ordered.
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Thunder-Sky Meaning of Model

ol BARFRL AN ««

0O0Eme

“A” RABMIERBER—T7E
"A" means cathode and anode terminal of the
battery are in the same direction

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

“XXXAH” R RBHEBE=E
"XXXAH” means battery nominal capacity
“P" BRI

“P” means quadrate

“R” FREF

"R” means cylinder

“LF” FRoREU SR IE AR

“LF” means LiFeYPOu4 positive electrode

“LC” FoRE M s AT LR

“"LC" means LiFeCoO2 positive electrode

“LM” FRox S AL i H SR IE AR

“LM"” means LIFMnO2 positive electrode

“TS” R “BR” mMHNESR

“TS" is the abbreviation of brand name “Thunder-Sky”

> B KT A o

Thunder-Sky Meamng of Model

“XXAH” ZREMREEBEE,

“"XXAH" indicate the battery's nominal capacity

“XXV” RREMHTIEERE,

"XXV" indicate the battery's working volroge

“LP” RREEHEETIBNSERE

"LP” means the high voltage battery with
Compound LiFeYPO4 Cathode

“TS” ®x "BX" mMHNBER.

“TS" is the abbreviation of brand name
“Thunder-Sky”




ZEEL « » TeEE .
Safety Warning Safety Warning

EithiEEE HHBOE D PEZETRE A EHEAELRSM! PISENAEE B LRy IR
Battery short circuit Do not discharge the new battery directly Do not open the battery safety valve! Do not violently wrest the screw on the terminal!
oEMIER T A BB IEH, oEMER T AGRAB LM | -
Do not make the battery short-circuit in any situation. Do not open the battery safety valve in any situation!

BN TH, VIMETHNE HEERRE., e ZHEEFMRE, VIRENURBEE M L ika0 R4

Do not discharge the new battery! It must be fully charged at first. Rﬁ%r&%trrlmr;%tgl(l)y':grﬁirrrgln:érceownpecmr with violent force to prevent
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Cells and Battery Pack

HEB T 5

Copper terminal connectors

Eith R G HE G5

Battery pack straps

HEEARKREESH
Must use jigs and straps to fix
the batteries BHEHATHHEHIRE
The stainless steel bolt of the terminal post
EXBRBEFESE

Mat gloss washer and spring washer

Eith RS HG KRR

Batter packjigs

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

e FEMFR, TEERIRGAES, NECARBEERETE, UBIEHR!
Please use jigs and straps to fix the single cell or battery pack to avoid swelling for normal use

tEBBHE—4

Assemble 7 cells in series as one battery pack

BRZEERBHLRZAS, DAXBEMIGTH
TRER. —REANREZES, BZNAHE, H
HAGEHGHLIEXEBLEERKBMS)R AR
£

= O

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 better for the installation of BMS.

[SEIN AN
»> FIMHLAHEG
The combination of the single battery

BLE— L hiik, BAEE
Collocate accessories including straps, bolts and etc.

MBEHLEERRYRGES, BERE L
e, ZEY, BRNEIEHETEEH, TERR
MEMEZADRNELE, RERBEFELTEHN
1EE_HE'T—IO

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 accesoosies are
fixed whatever battery power you are looking for.



BMEERHK(IBMS) ««

Battery Management System (BMS)

o i ith = I R 45

Battery Management System

== :
ﬁargei;:‘ﬁlp& @7

————

—{ BMS |—¢

BEHRE

Controlling system

HiEE T
Data display

EUEELBEEMAABMANEER, HELK - LEFEEIB VLR, HEEEREL

WERE, DEERosERLBRBASIBHNENTRERMIA

(=R==IN
Eal==

EBTAERNE

Any storage cell to be used by parallel or in series connection, there must be electronic circuit or monitor circuit
installed so as to monitor and prevent the cells from damage caused by overchaged or over discharged.

> 1R 5t E R

Check the Voltage of Cells

FEE

Abnormal

OF—#EhP FEMNEHLER

HEEZ VU ELBFAERSE

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

EE
Normal

@ —FE—HtRH BB FRSRE
ERHEZ0.IVEBER

In the same batch, it is normal that
the voltage of the same model is
differing 0.1V.



fE HELBr 7 <«

Operation and Storage

BhE—EFEREE, OFEAKRMABEEERNEREL, RAECRERESE, MEERK, FAEM—ES
MARFOEF,

Battery is kind of energy storage device. It should be right used and well maintained.

Tﬁ’e {€ Operation
BiFE M. BE. %J"“Fﬁﬁﬂ BEELEERERE, FENASH, FEEELBAKS, FTEEFE
nuﬁﬁ WHIBMEEMASE )\ AEFEE ( WLCPELFP) . TEBZEMRFEEMREA,

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, Thunder Sky
battery and other company's battery), different type (for example, LCP and LFP), different capacity as well as the new
and old.

»> R

Operation and étorage

" ¥ Storage

BEHNEEEERRBENT S (REEEH20+5°C) , S EFRIEERISTBSHERE, IR, 2B,
HEMRFEVBREETEEFR, SRANGFENED, THAEAEZFE, BE BELAREETEMNI0-60%,
DEFSAMEEONHRER, RERFHNREMEONER 5, ‘SZ?FE%T?( wEIRERMFI.OVEFR
WARE, RUAFTEBELARNE—EMAERAESEHMAGTERE, REEFESLEAEBRNEEREIDA
t, B¥FWMARE R,

The battery must store in the cool and ventilated place (optimum temperature at 20 + 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 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 need to be inspected every month to make sure the
voltage in the same batch to be consistent, or in small difference; if the battery's voltage is lower than 3.0V, it should

be charged as soon as possible; if it is possible, the battery should be discharged then charged to the same charged
state for once or twice. The regular self-discharge rate is about 3% every month. Please charge once per half year.



LFP EEh M ««

Characteristics of LFP Battery

LFP FEHEE MY 4514

Characteristics of LFP Battery

TS-LFP800AHA

s AT EEIME2400A(3CA)

The maximum charging current is 2400A(3CA)

- B FEEERE400A(0.5CA)

The regular charging current is 400A(0.5CA)

»> LFP a3 th 945 4 .

Characteristics of LFP Battery

TS-LFP90AHA

s RAREEMB270A(3CA)
The maximum charging current is 270A(3CA)

- B A EEMAA5A(0.5CA)
The regular charge currentis 45A(0.5CA)




Characteristics of LFP Battery

16‘ LFP BE A ««

LFPEE WM m £ 3% E

Chart of Best Charge of LFP Battery

............... — 100%
1.0CA — 80%
/ — 60%

0.5CA 4 a09%
—+ 20%

0.015CA -
60min 120min 180min 240min

LF P45 =5 jth i & 1 13 75 =& LFP battery is suitable for fast-charge

ZEEMEAICDETRERE, ANEEREEFH2.5~4.25V;
LFP battery can be charged by fast—charge mode. The charging and d|scharging voltage range is 2.5~4.25V;

HENRTEEIMNE0.5CALSL,
The best charging current is about 0.5CA..

W o}

»> LFP &4 4

Characteristics of LFP Battery

B ZEEhNRSAEEREL25V, FHITHESEB2.8-3.3V, REMEEREE2.5V,
The highest charge voltage of LFP battery is 4.25V; the average working voltage is 2.8-3.3V. The lowest
discharge voltage is 2.5V.

B ZEEhMEERKE2.0-2.5V, FT2EEEN, EERBEEERST2.5V,
The discharge voltage can be low to 2.0-2.5V, which will not damage the battery. But it is
recommended that the cut—-off voltage is higher than 2.5V.

B REFHRBREPRBAEEE<4.25V; RESE =25V, ZESHHNERS G T RAFI000K MU L, HE
fE-25°CE75CHRIERE TFH,
Generally speaking, the cycle life is more than 3000 times if charge voltage <4.25V and discharge
voltage =2.5V is keptin the normal environment. The battery is suitable to be used at the temperature
between — 25°C to 75°C

HZEEDTERBRENENEMBELERIN, BHESENBMMHETHERRN, BRIFHEMIEWIRMEEER,
HRZETHhIERABEEmMEXRE,
LFP battery would not cause accident when itis over charged or orver discharged, but the performance
would fall down or get invalid. It won't cause fire when short circuit unless the user destroy it on
purpose.

17



LFPESHEERERTE «

LFP battery is suitable for fast-charge

| :u(?tﬁ /ﬂﬁEﬁHTF*ﬁ@]_t@jjj/}?E—fE*ﬁ E/] EE,/@,

LFP battery is an optimum mobile power source.

B ZRShFESERE, WARLEBMS, FESTRIAFER, EXNERSHNEETRBREEAMENRR,
RIS R bF BB ERZERIBVIHI0V, BMFFSEMEIBVIOV, EREFKTHASLERER. EXRESEE
5h, BEMMEEE TSR,

If the batter pack is used without BMS for a long time, some cell may be over charged or over
discharged. When over charged, the cell's voltage will reach 5V or 10V. When over discharged, it will
go down to 1.5V or OV. Though it would not emit smoke or cause fire, the performance of battery will
fall down or getinvalid.

B LERENBMSEESHAKMES T, RERECGEERSHHIBRENBRENERESE,
The matched BMS is the most effective device in the battery system to protect each single cell from
over charging or over discharging.

» LFPEEMBEERERS

LFP battery is suitable for fast-charge

EB?I_FP*E MEBEMEYERBENESDRBLREGES MR, MBBEHYE R RXBARREHEERAE
, TUEESKERTED, BARERBHEEE S FEBITE, B8 EEH, WEE, EH5RESH,
The LFP 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.

BLFPEEMRAZTEEZMNBICA, MEZ200EFETLHLEMFTIME0%,
LFP battery's maximum charging current is 3CA. It only takes 20 minutes to charge the battery to 80%
capacity.

BLFP EEhEERPAARERAAZNE P, RFFH20008 U L,
LFP battery can maintain a cycle life of above 2000 times when they are charged and discharged by
large current for a long time.

BLFPEENEREZNET, eTEHHESEE, BEFHRZR,
LFP battery may unceasingly enhance the capacity during repeated charging and discharging, which is
normal phenomenon.

MLFP *EEE/'@TEEEZFE Eq%ﬁ@]ﬁ@]ﬁ/ﬁo
LFP battery is the ideal mobile power source.



130 LCP &M MR E <« » LCPBE et |5y
Characteristics of LCP Battery

LCP 45 =5 ith BY 45 T

Characteristics of LCP Battery

TS-LCP1200AHA TS-LCP200AHA
- AT B EIM600A(0.5CA) - AT EEIRB100A(0.5CA)

The maximum charging current is 600A(0.5CA) The maximum charging current is T00A(0.5CA)
- BHAEEBERFBA00A(#0.3CA) - BHABEIRR 60A(0.3CA)

The regular charge currentis 400A(about 0.3CA) The regular charge current is 60A(0.3CA)

=
-~
o

.
il

./ Jf" {

LCPEEMAEERSNIEER, ReNEERE, ZHEENBEEHOCAULEEREE!
LCP battery has higher working voltage and higher energy density. It is strictly prohibited to

charge with current larger than 0.5CA!
ZREHWWERSSIEEME KRE!

LCP battery will emit smoke and cause fire when it is used in an improper way!

/
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Characteristics of LCP Battery

LCPEH Eith &= £ T =

Chart of Best Charge of LCP Battery

...................... [ 100%
0.5CA | 80%
60%

0.4CA -
40%

0.3CA 1
20%

0.2CA 1
10%

0.015CA —

60min 120min 180min 240min 300min

chﬁ /ﬂ*ﬁﬂﬁk&g; LE% LCP battery is not suitable to be charged by large current.
ZHEEBMATXRAEOLCAUTERAES, THEEERHEK3.0V~4.20V;

LCP battery only can be charged by a 0.5CA current. The charging and discharging voltage range is 3.0V~ 4.20V;

RENTEERE0.3CAUTETRESE,

The best charging current is below 0.3CA.

W o}

» LCPEEMHNEFE B3

Characteristics of LCP Battery

BZEESUMBEIOVUTERVEREES G
LCP battery will reduce its cycle life when it is stored at voltage below 3.0V

B REEET, RUERHIBESHB4.2V F3VE, ZEEMNBEBZEH AT3000%,
Generally, LCP battery's cycle life is longer than 3000 times if the charging and discharging limited
voltage is 4.2V and 3V respectively under the normal temperature.

BZESHE-0CCUTHREREERANE, HANBEEE X, EEEWIFEBEASHISEARAREEE,
When LCP battery charged and discharged in the ambient temperature below - 30°C, its internal
resistance will increase; but when the temperature of battery case goes up, it will become normal.

BZEEBAEISCUTREREAME, BheBERMEES RN KN/ \é-;{kﬁﬁ;ﬁétTlﬁH’]%}m, — % 2R A SN BT
/mrﬁ_m, MEMBEE RS, EHhNIFHREELHS, SYEETHNEH IR, BB75CRETZE
B EERIEEME,
The temperature of LCP battery will rise accordingly with the current when charged and discharged at
high temperature below 75°C. Regularly, the discharge current will rise while the ambient temperature
is high, and the internal temperature will rise accordingly, which will affect the output power of
battery. Please do not discharge the battery for long time at temperature higher than 75°C.



24| LCP ¥ E MR <«

Characteristics of LCP Battery

BiZRbtRFIRERIIORER:

The situations that the battery most likely causes of accidents are:

aBME (0V) XIBREE ( >4.5V) , EENEBRAMBEHEHRE, EELENEXES, BERSHAI
Gk, EEHMRE, BHEBSIR, BHER, EESRE,
When user over—discharge the battery to OV and then over charge it higher than 4.5V, it will result in
internal short circuit and increase the battery self—discharge rate. There will be heat that comes from
internal to melt the battery case, and then the battery will emit smoke, or even cause fire.

b EMEEEAE, RIZREEABMS (BHLEERSK ) , REER, @6+ E—ERTHLITRBREN
BHNE, RkaHRERES,
If there is no battery management systems (BMS) used with battery pack, the cells may be over
charged or over discharged during the long time use, which will result in the same accident as above.

»> LCP 3T 414

Characteristics of LCP Battery

CEMERPEFIRPINEE, AREWRIEBREIHARE, £EAFLEsIELEAREN,
If people put aside the battery for long time without checking the voltage and charging them, it will
resultin the same accident as above when use the battery again.

BASEANED, HWERFLEBMS (BHWEERS ), JERHEESHREAESNAEANEURTREEESN
BN, ARIERBMNERSZ G,
Please do use battery management systems (BMS) for the battery pack to effectively avoid the
overcharge and over—discharge and other possible accidents, in order to lengthen the cycle life of
battery.



Characteristics of LMP Battery

»> LMP EEthe0ss s -

TS-LMP800AHA TS-LMP90AHA
- AT EEIRBSO0A(1CA) - AT EEIRBIOA(1CA)
The maximum charging current is 800A(1CA) The maximum charging current is 90A(1CA)
- BHAEBEINF240A(0.3CA) - R R EERBI0AKF0.3CA)
The regular charge current is 240A(0.3CA) Theregular charge current is 30A(about 0.3CA)

o MPEEEMBERMEME, BERER,

The cycle performance of LMP battery is not so good, but it is cheap

ZHRBTHBAIBNEREFSELEEM, BREFTEIN,

LMP battery will emit smoke, and even cause fire when it is seriously overcharged or over discharged.
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Characteristics of LMP Battery

LMPE Eith &= £ 5T =

Chart of Best Charge of LMP Battery

— — 100%
L~

0.5CA / | 80%
60%

0.4CA —1
40%

0.3CA 1
20%

0.2CA —
10%

0.015CA 60min 120min 180min 240min 300min

LMPEEE M A BEEXERTE LvP battery is not suitable to be charged by large current.

ZHEEMMATRAOLCAUTER , AMEEREEF2.8~4.35V;
LMP battery only can be charged under a O.5CA current. The charging and discharging voltage range is
2.8V~ 4.35V;

RENTEEMEHE0ICALITENTRE,
The best charging current is below 0.3CA.

[

» LMPHEEMNEE B

Characteristics of LMP Battery

BEERRET, ZEEENEETEEM AT EL.30V~4.35Ve R, FT2EBEEL, AFERETIRELE
<4.35V, MEEE=2.8VE, ZREMBERSZGEANT1000K U £,
LMP battery's charging voltage only can be between 4.30V~4.35V at normal temperature. LMP
battery's cycle life should be longer than 1000 times if the charging voltage <4.35V and discharge
voltage =2.8V at normal temperature.

W ESHhEE-25CE7S CRIERE T FH,
LMP battery can be used at temperature at — 25°C to 75°C.

B ZEEHhERFTERNTI00ANF, GHILCPESH—HZEBRTEHBMEBEEMRNIBRIE. BM. REZEN,
LMP battery with capacity more than 100Ah may smoke or burn when internal circuit short caused by
over—charging and over—discharging like LCP battery.

B ZEEHhESERE, ARFIZRESHEERKBMS),
Assembled battery pack must be used with battery management system (BMS).
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Characteristics of LP Battery

LP % = mgggit-

Characteristics of

ery

LPREE i 1 I

Characteristics of LP Battery

LPEE b RER S

Chart of Best Charge of LP Battery

0.8CA
0.7CA —— 100%
0.6CA —+ 90%
0.5CA —+ 75% B
0.4CA 1 0% E
0.3CA \ —+ 459
0.2CA —+ 30%
0.1CA —+ 15%
L 0%

60min 120min 180min  240min  300min  360min 420min  480min

LP#E = ith 7 ifEi & K ZE i7% 3¢ & LP battery is not suitable to be charged by large current.
LPEEMMAZFRAOLCAUTERRE, ANERESEHER11V~16V,

LP battery only can be charged undera 0. BCA current. The best charging and discharging voltage range is 11V~ 16V,
RENRTEEREE0ICAUTEFTRESE,

The best charging currentis below 0.3CA.
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Characteristics of LP Battery

B ZESHhNITEERRBIOV-17V, JEESREREDAERBENRSE, RAGFTHASHRTI105E,
LP battery's working voltage is 10-17V. It can substitute the lead—acid battery directly in the fuel car
as start—up battery. The life is more than 10 years.

B REBHEBETIRFASER<17V, REEE=10VE, ZESHNERZGMEAT2000k L E5105E,
Generally, LP battery's cycle life should be longer than 2000 times or 10 years when the charging
voltage <17V and discharge voltage =10V at normal environment.

W ZEEhEE-_2CE/S CIERERENFM,
It can be used at temperature betvveen - 25°C to 75C.

B ZESHhrgRBRFBREMBLERN, BEHE
Rz Bt A & B A 35T B i e KR
LP battery would to cause accident when it is over charged or orver discharged, but the performance

would fall down or get invalid. It won't cause fire when short circuit unless the user destroy it on
purpose.

CEMMRETREIRM. RIEFTHERRERR, &

> HEREWERSHEEMN TN ERE

Initial Charge/Discharge and Charge/Discharge Setup of Each Kind of Battery

BRAEWME Chargeldischarge setup

?ﬁﬁﬁé’]%/ﬁfg?ﬁfﬁ% B, PEEFER BXAFHBVEANSEERESIRBEEESLNEHIERE
*—r—!—, E‘E-J /ﬁj, 3 M‘/E *%EHEEG%)EH?E E%L'TT?EEE,O

The new battery is in half electric charge condition, which can not to be used directly! Before use the new battery for
the first time, each new battery must charge according to each kind of battery's charge standard that set by their
characteristic. The battery must use the match battery charger to charge.

LCPEEEith LCP Battery LFPEEEith LFP Battery

B ==& =S/ The highest charge voltage:  4.20V || Eeé??—]i'-a}_ The highest charge voltage: 4.25V
B ZEHEEH The bestcharge current: 0.3CA B =& & EE7% The best charge current: 0.5CA
B M E RS The lowest discharge voltage: 3.00V I 71 E—TEE Z & The lowest discharge voltage: 2.50V
B I E & EE T The best discharge current:  0.3CA &1EE M The bestdischarge current:  0.5CA
LMP4EE ith LMP Battery LPEEEth LP Battery

B = E 55 S The highest charge voltage:  4.35V | Eeéf'—f—]%i}_ The highest charge voltage: 17V
B T E&%ESR The best charge current: 0.3CA B 7 E&ESE R The best charge current: 0.3CA
B AE E—1EE ZE J# The lowest discharge voltage: 2.20V B E ETEEEE}E_ The lowest discharge voltage: 10.0V

B M E & EE % The best discharge current:  0.3CA B I E & EE 7K The best discharge current:  0.3CA

EEHEEBEXRERES. TKRBEZHEINEHWEHREXTHEEERE.

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




Single cell's Standard Charge and Discharge

5| EEEBOEETNE «

O ERRIETEREMNT]

BEREEEE (K—)

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

Bk Pulse 10CA

s =% -
= sandvd| BARBEFR | BERBBE SANEER | RENSBE
Temperature fﬁtgu The highest charge current The highest charge voltage The highest discharge current | The highest discharge voltage
ategory
Biflcomnt 3 CA
LFP 3CA 4.25V - 2.5V
Bk7& Pulse 10CA
Bk conont 3 CA
LcP 0.5CA 4.20V - 3.0V
Bk & Pulse 10CA
25°C
= o Constant
B current 3 CA
LMP 1CA 4.35V - 2.2V
Bk Pulse 10CA
B carent 1 CA
LP 1CA 17V 10V

» BREMNEFRTNE

Single battery's special charge and discharge

35

OMERRETERSMNERAEMEBTRER (K= )

Single cell's special charge and discharge current and voltage at low temperature (Chart 2)

5 < Constant
B current | &

4.6V 1.5V
k& Pulse 9CA

LFP 0.1CA~1CA

i 2 Constant
B Gurrent. 1 CA

LCcP 0.1CA~0.3CA 4.3V - 2.0V

Bk Pulse 9CA
-35°C

B clrent

LMP | 0.1CA~0.3CA 4.6V - 2.0V
Bk Pulse 9CA
18 1CA

LP 0.1CA~1CA 18V 6.0V

Bk Pulse 5CA

BEE: EREREAENWEENSE, MEREEDED (X— ) BRABEE
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!
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Battery Pack's Standard Charge and Discharge

OEERETEMRFACHNEERANBEERERE (k=)

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

Bkf& Pulse  10CA

N 1% -
BE sandvs| JARBER | REABEE | BANEBR | KENEEE
Temperature %Etgu The highest charge current | The highest charge voltage | The highest discharge current | The lowest discharge voltage
ategory
Bk cinent 3 CA
LFP 3CA N x4.25V — Nx 2.5V
Fk#& Pulse  10CA
B gonent’ 3 CA
LCP 0.5CA Nx4.2V N x 3.0V
k& Pulse 10CA
25°C
Eificarent  3CA
LMP 1.5CA N x 4.3V - Nx2.8V
Bk Pulse 10CA
RS 1 ca
LP 1CA Nx 17V Nx 10V

» ZEEMEGESHIEFREZME

Battery Pack's Special Charge and Discharge

OMERETEMRZACHHARANEERERE (KT )

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

B comrent 1 CA
LFP 0.1CA~1CA N x 4.3V Nx 1.5V
Pk Pulse 5CA
B oment’ 1CA
LCP 0.1CA~0.3CA Nx4.3V c Nx2.0V
Ekf Pulse 9CA
-35C
1= Constant {CA
B Current
LMP 0.1CA~0.3CA Nx4.5V Nx2.0V
Bk f& Pulse 5CA
Ecarent 1CA
LP 0.1CA~1CA N x 18V — N x 6.0V
Bk Pulse 5CA
BIEE: EREREIEMWREASE, EEEEEET (XK= ) BRASEE
Special Notice: When the ambient temperature or battery's temperature increase, all the index should
go back to (Chart 3) the charge standard at normal temperature!
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3I Malfunction Solutions I : How to resolve if the cell voltage is OV or low voltage

TS-LFP100AHA TS-LFP100AHA

FAEEEEATES A% ERATESH

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

BHARENELWEELETERNMBE?

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

BAEERD, @ESREZML, EEMNELAELAR, ZEhERGESPRAMAE/NNEL—ES
B HEER, sHAXIRMNEY,, SEARKRERKEERZ @@,@Wnﬁﬂjfﬁﬁgﬂ%jﬁﬁﬁ%, FEEMEREFNM
FrEEER&HEE,

The impedance of cells may rise duiring using. If you put any cell of which impedance increased 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 reduce to OV.

HeEZEHRAESELPHVNEBLELH?
What to do if the voltage of the cell is 0V among the battery pack?
BANFRESBSUNEERMNERSZE, ARFHEKG, EREZEFHET . (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.

» B K TR E B

Malfunction Solutions Il : What to do with swelling?

REEE PPERIGIRK, —RESFEATEEEFIR,
WBRE, NBKE TAE—EKLEEH@*&HEO BIRNEMENE. ZE. EBRYEE, ATNZREREERE,
WAREE, AIERERESHFIL,
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 it happens, please replace the

swelled one as soon as possible. If you check the impedance, capacity and voltage are normal, please use the
renewer as the picture shows to make the case back to normal shape.

= ith 3 AR Eith kB 2R

Swelling Battery Battery Renewer
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Malfunction Solutionslll: What to do with battery case spllt or electrolyte leakage?

EhRBERR. SEHAESRERARBREAM?

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

EME AR, YN ESIRSEERBWR, SHASBEFOER, LEF, TUXRBRIBZEEBTRT
KEHFT N EMEDT,

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.

BENFIREAEBASIMNEETRAKR, SEBEAENXsMESELERREZY , KEITXARSBHEH
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.

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

TR BEEEREHSBHR, NEAXMBELREASHHEEH0C~100CLLE, HEEERENE
R, WEIEETHREBEE, FEFEAE, SMIREETSSTSSC, MEEIEE, BT IRE
160°C~260C#E R, TTse@ak,

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. Since 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.

» WEHELEHEL O ELBT R [

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

SBHEEEHACEHN, ETEANBREBERTEHRINETRE, S5IEBTPHBLET, EHE
XAEHRBATEERHT,
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

It 1B A o IR 44 R OF AEARBNTAEHRAT

Terminal screw thread damaged and become less crowded Please remake the screw thread with special tool
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First aid treatment I : Uncovered Cell

#BENEH 1HRENEhBA KD RENEhHEKkELRE
Uncovered cell Put the uncovered cell into water Uncovered cell get fully soaked by water

RESHEKEBTERLETTBE!

There is no danger when uncovered cell contact with water!

M ARIEE T KB I3

Firstaid treatmentIl: Skin Contact

IMDERS JAKXKEBKEREEEXEFSET

Carelessly Touch Immediately clean with massive clean water and soap

AXERKRERFERTRET!

Wash contacted skin with soap and plenty of water!
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First aid treatmentlll: Mistaken Ingestion and Eyes Contact

ZEREAM?
What to do if swallow the battery material incautiously?
RERBMIDVE, T2EMANERER, EREREK
& ﬁﬁﬁﬁf’éﬂiﬁﬁﬂ, ﬁET%%SAE‘“’ﬁBHB‘“?“& B,
BRI ERAME,

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

EEIIREEAM?

What to do if battery material contact with eyes?

RNNOCHIREB MO ER RSN K G EREBEE,
SR A REFKEREZE D150 &5 5 B 5 BB
FME,

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

» BHEE— EHhRERER

Cr|5|s treatment I Battery emits smoke or fire

EMMBEEERNBRATAETRER BEhWANEMIAREREOELT, BEBEHEREANSHREE
MRS E R EEE _kEI]L_ﬂD & BF 37 R) A 7K EH S R R B R 69 Bt = /B At b,

The internal material will leak or get fire If the battery break, smoke or burn, please firstly evacuate the people in
only when the battery is misused! dangerous area and provide smoke intake, and put out the fire by water

or put the smoking battery into water.

ik 5|k FR 7K U5 ok 2 % 494 45 B R Y I it iR 78 7E K it P

Burning cause by misuse Spray the battery with water or put the smoking or burning battery into water.
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CI’IS\S treatment 1 :Battery emits smoke or fire

EMEIGOCER TN EASERSEX MR, X8, 2%. BUIRSHDE, eERETITRSHARLD
) BB E LY, EMEPHLIPFORKEENIERENEEFZEMLMD R ZFETK,

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.

> fEREBRIE — KA

Crisis treatment I : Extinguishing Media

WEME MR R, REFHRRTIESRAKEKRS G ERARENEMENEK P,

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 ADER A RS, CO, BRI EYHE,

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

EhELSICHA T EASEASEITR EREPEUIRRERASCY (HF) RBS ity

The battery is used at temperature of 150°C or misused in other way Fluoride (HF) and phosphide may come into belng while battery burning

1% BB IER Eith iR A Bk 4 5T {5 FADEY A A 2% . CO.T U 1t B2 4 B o B A I N 28
Put the battery into water Type D fire extinguisher, CO2 chemical desiccations
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CI’\SIS treatment]l Special protection tools

B B B =

Eyes Protecting

IO &

Aerophore

PrsE R FI R e B

Protection cloths and other protection devices

o {55 F 0T UR 5% 5 8% S IR A\ R 1 R A8
Please use aerophore to prevent breathing bad air.

o F BRI BHMEERET FRERMIIERER
Put on protection cloths or other devices to keep your body away
from electrolyte.

» EHEIE SR GETR [49

CHSIS treatment Il :Special protection tools

IRIR{RE: EEBRATAEEH, EELHEENBELT, TAOETFRITAKKE,
Breathing protection: Not necessary at normal situation. If the battery is broken
please use aerophore.

FHPHE: LEBATAHER, uEBREEEHRENER, TUETBRBFEERE,
Hands protection: Not necessary at normal situation. If to hande the leaked battery
please put on rubber gloves.

IREERE: EEBATAFEA, wERANEEEHRENEL, THABEMENLTEEBERIRE,
Eyes protection: Not necessary at normal situation. If to handle the leaked battery please put on
protection glasses.

EERE: EEBELATASER, wEANERECHRNEDR, ITFRBEE UM E
Skin protection: Not necessary at normal situation. |f to handle the leaked battery
please put on rubber apron.
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Material Safety Data Sheet Material Safety Data Sheet
# % %2 2 B 48 & (47858 EEC Directive 93/112/EC $I%E ) 2 B4 (EEREHBNE SRS
MATERIAL SAFETY DATA SHEET(According to EEC Directive 93/112/EC)) Ingredient (Composition percentage of main material)
1 %% ﬂﬁﬁ??ﬁ%?&:ﬂ Name: Li-ion rechargeable battery LCP LFP/LP LMP

1.1 ES: SEgra s ®gE Model: TS-LCP. TS-LFP, TS-LMP, TS-LP B = B i B = B3 {5 1= B = B 5 15

ProI:;uct: Li—ion po:;erbattery T E RGBSR B, . HF. . 2EY CI!;EE?;IZE%M Jlﬁnmaﬁ?m%( cﬁism?;:ﬂﬁm CLEn?Ea;Iﬁ\E Cﬁ?m%ljeli-'e%nt C!]En?ga?ﬁ\d%
|EC £ 7&: Ellect_rochcemical sydstem : Lithium, Phosphor, lron, | 5 Co || 18% | | %Ly ” 40.5% | | SZMn ” 38.2% |

- uorine Compoun
(EC Name: [ &m || x| mmsELic || e || ®c || 0.3 |
E#B Negative electrode Ftﬁgogiztivelﬁilg:t;c;%el‘ 545 %) Binder | Mg H 0.7% | | idiMn ” 4.4% | | RZHPE ” 3.3% |
. B % | 7 ECarbon/ Graphite L L?Fm"c 0 Kz Solvent | gNa || 4% | | #ca || 0.3% || &N I 1.7% |
ectrode 4h K 45 4 FENano cellulose : i
B | mc || 8.8% || EEGraphite|| 5% [ #Na ][ 1.6% |
ER i Electrolyte Solution of Lithium hexaflu ojr:c;;bhf)lsphate(LlﬁPFG)llr?a mixture of organic solvents** | K H 1.7% | | #Na ” 1.5% | | BiC ” 5.1% |
T 56 6 (V) [ smcu || 12% | | g [ 3.1x || $K I 1.9% |
: [ smar [ 7.5%x || @mFe [ 3.4x |[ scu [ 10x |
** BRERC M (EC) + BRER—CZ & (DMC) + BRER=C & (DEC) + EEERZ = (EA). | R IHPE || 4.3% | | R CIHPE || 3.3% | | $BA1 || 6% |
** Ethylene Carbonate (EC) + DiEthyl Carbonate (DMC) + DiEthyl Carbonate (DEC) + Ethyl Acetate (EA). |E%Graph1‘te|| — | | = ” = | |E§Graph1te|| = |
1.2 {#£FER§Supplier: = ' : = oo 5 °°
2% FBREBREHMERAS Thunder-Sky Battery Limited | Lol | UalkS | SBAT | e | ife | 2l |
Wi BRI ARSRPE S TEE L osuix [ ex [ e [ 1.7x || wEedELix || 19x |
Address: NO.3 Industrial Zone, Lisonglang Village, Gongming Twon,Shenzhen City,China | &F || 3.3% | | SF || 3.3% | | F || 3.3% |
Tt Tel: +86-755-8602 6789 {HHE Fax:+86-755-8602 6678 | @sr I 1.5% | | ST I 1.5% | | @sr I 1.5% |
Z2HZE AN CHEMTREC %55 Tel:1-800-424-9300
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Material Safety Data Sheet

3 Y E M E Hazards Identification

3.1 YT Physical properties:

TR 2eBBERTPIRIANERFAEENERHNER, ERREESERERAFHAER,

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.

HAEBBERATEAEESNRBRERHREZE MY, AEREBRIREERAISBEELE RE,
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.

MEBRE, SHLLBBENISBOERNBERLT T BEKRENRERK,
There is Risk of fire only in cases of abuse (mechanical, thermal, electrical), which leads to the activation of the
safety valve and/or the rupture of the battery container.

3.2 {tE 14 E Chemical Properties

E %R 2 BUR K

Material Safety Data Sheet

i = R
(b= 1t Bl i 2
Substance Melting point Boiling point Classification
&= R M1 PR ebats R IR B BR(1) R 2IER(2)
CASNO ghe:fm%; Explosion Indication Special Safety
formula limit of Danger Risks advice (2)
LiFCoO2 R22 S2 S22
12190-79-3 | LiFeYPO4 > 1000 °C N/A R43 S24 S26 S36
LiFMn2C04 S37 S43 S45
EC: 96-49-1 HH#BE R EC:38°C EC:24°C S VR \
DMC: 616-38-6 |Organic solution DMC: 4 C DMC: 90 C ﬂji?o‘\lfn;] 28 R21 R22 S2S24 526
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 fiammanie R41R42/43 | S36 537545
: N/A (5> fF 1607C) RELH R S b R14 R21 R22 |S2S8S22S24
PR SIS FIFRS N/A(Decomposing in160°C) N/A UnfoundOSHA Stimu,\ator Corrosion| R41 R43 S26 S36 S37 S45

R¥% 67/548/EEC I8 mNEL TS ENERY 548

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

%2 £ B i35 Safety Suggestion

W SHERYEE: W =2 @ _
EERALRE DHRAEKONR T BEHETREL RER3 BTOTWEK, RABBRTE. ST el e R L
Electrolyte_ leakage, electrode materials reaction with moisture/water or battery vent/fire may follow, depending : é\eﬁcﬁtis)%vﬁt; S— Keep out of touch from éhildren.
upon the circumstances. CHpEEBEE. cBrIEER . TERANKE,
Harmful in contact with skin. Keep away from moisture. Do not breathe dust.
ERNBENBALETBR. BELENERLT, EXBHLE—ERL2BRDMUHILEEBR HE, -BREE, "R R B

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

Harmful if swallowed.
IR ENEERENER;
Risk of serious damage to the eye
CERAFEEEBNERL T IESBE
May cause sensitization by inhalation
and skin contact.

Avoid contact with skin.

c B RNEEMEIRE, SLRARKENKBEFF L EE,
In case of contact with eyes, rinse immediately with plenty
of water and seek medical attention.

CHEEENFE,

Wear suitable glove.

653
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Material Safety Data Sheet

[ Bobgiyi
First Aid Measures
AEMHHREMANEXRENE LT, BHEREASHREHER/ TRHBRO, FHB)BAKERIFE K.
EWH SR BE KD,
In case of battery rupture, fume or fire, evacuate personnel from contaminated area and provide maximum
ventilation to clean out fumes/gases. Meantime, spray the battery with water or put the smoking battery into basin
atonce

NE&EMFI@ Br LFP S, LCP . LMP EMERAECLANBEATIIRERE, 7‘1 50 CHIIE MR
SHREEINIBEREMZRERYE, EXETIESEARMALE(HF ) EERAY, EMRP Y LIPF

6 éﬁiﬂ@;ﬂéié’\ﬂk%}i}ﬁ%ﬂ%"rﬁiﬁfk%&_iwﬂé‘?o

Fire and fume hazard: Except LFP series batteries, LCP and LMP batteries can leak and/or spout vaporized or

decomposed and combustible electrolyte fumes in case of exposure above 150°C Resulting from inappropriate

use, abuse, or from the environment. Possible formation of hydrogen fluoride (HF) and phosphorous oxides during

fire. LiPF 6 salt contained in the electrolyte releases hydrogen fluoride (HF) in contact with water.

AR S KBRS RN R X RENEMR KD, oJEAD & @ A28, Co2, BRIUBYIIARX
KRS

Extinguishing media: spray the battery with water or put the smoking battery into basin at once. Can be used :
Type D extinguishers, Co2, Dry chemical extinguishers

B%HER:BTHABXEIAECASHMNE DB, ERBOLRE, NE LR ITESEBHIREMAITMA
EIGNR

Special hazards : Following cell overheating due to external source or due to improper use, electrolyte leakage or
battery container rupture may occur and release inner component/material in the environment.

MEl L 28IRER 55

Material Safety Data Sheet

ERRB:SOASNERRERBSEEARYN, NEEE, BREBKEXED 15 28&E (FTHIRE )

Eye contact: The eyes can be irritant by the electrolyte in the battery, if the eyes incautiously contact with the
electrolyte. Flush with plenty of water (eyelids held open) for at least 15 minutes. open the eye and clean it with
massive clear water for at least 15 minutes.

EREE:ELATNERRTESERNLBERL, NEES, BTITHSENRYIFAREBKRIE RS RZ
%Faﬁi) 15 NE, TEHREE,

Skin contact: Incautious skin contact of the electrolyte may cause the skin irritation. Remove all contaminated
clothing and flush affected areas with plenty of Water and soap for at least 15 minutes Do not apply greases or
ointments.

FR:TREBAITHRCERBRERTRERLE, TEFR, BARERAKHIZME, BRELEXEEH
fent A, BARMBZBHEBITRE A ELEZRNO AL MR,

Ingestion: Incautious ingestion of the electrolyte may cause the throat or respiratory infections. Dilute by giving
plenty of water and get immediate medical attention. Assure that the victim does not aspirate vomited material by
use of positional drainage. Assure that mucus does not obstruct the airway. Do not give anything by mouth to an
unconscious person.

RN :EMH RS e, AR A TRSEHTREEEN R, KESHEA, TEREA, BZREMHNH
FHESLEBR, WRKENE, BRERIETALITFR,

Inhaling: Contents of a leaking or ruptures battery can cause respiratory tract, mucus, membrane irritation and
edema. Remove to fresh air and ventilate the contaminated area. Give oxygen or artificial respiration if needed.

BHRREIR:CATRIBREZRARBUERE, FHERIBHAMEERERSRERIIER R,
Special protection: Use self-contained breathing apparatus to avoid breathing irritant fumes. Wear protective
clothing and equipment to prevent body contact with electrolyte.
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Material Safery Data Sheet

HENBERERS X

Accidental Release Measures

BN BAIMEBEEREANBRAT A BUREEM R, ENEMRR, BHEMRBEKIFIHRENKE R,
MEAESHENRSE PUOGHST, RFESRLAZE), REEMHTHEE,

The material contained within the batteries Would only be expelled under abusive conditions.
Soak under water or spray with copious amounts of water, place in approved container (after cooling if necessary)
and dispose in accordance with local regulations.

W R E BT

Handling and Storage

AT HITH , BENER, AREETREeRETSHBENILER D,

The batteries should not be opened, destroyed nor incinerate since they may leak or rupture and release in the
environment the ingredients they contain.

BEAERE, RIHERSED (+)(-) ERATESHMEERE (s )  TEEENASEE, 1E
MEXP FEBEEREEAREFNGSENED, TEXTEERNENRSHEA. NELRETTENS
B, | 1§J11Df£ﬂ

Handling: Do not crush, pierce, short (+) and (-) battery terminals with conductive (i.e. metal) goods. Do not
directly heat or solder. Do not throw into fire. Do not mix batteries of different types and brands. Do not mix new
and used batteries. Keep batteries in non—conductive (i.e. plastic) trays.

PEETrEERRBRN F(&EEFEETI0C), REEER, #VE, R, RUREKHE, EhEFRE
BREBEERMR, AEST 100C TRHESSEHEMRAHE, B TRNEITHESsIRABHEARE, HK
HIEE, MNEREMRFEVIEEENEERER,

Storage: Store in a cool (preferably below 30°C) and ventilated area away from moisture, sources of heat, open
flames, food and drink. Keep adequate clearance between walls and batteries. Temperature above 100°C may

MRl 2 8IRER 57

Material Safety Data Sheet

result in battery leakage and rupture. Since short circuit can cause burn, leakage and battery container rupture
hazard, keep batteries in original packaging until use and do not jumble them.

Hi:kRBEERATRASR, TEEESHENERER,
Other: Follow manufacturer recommendations regarding maximum recommended currents and operating
temperature range.

BREEY | A RE

Fire Controls / Personal Protection

RIRRE:TEEBFATAETEA, EEMHEENERT, THOETRIT EREKRE,

Breathe protection: Not necessary under normal use. In case of battery rupture, use self— contained full-face
respiratory equipment.

FHE:LTEEBFATAECLH, UEBEEHRNER, TUERBFEERRE,

Hand protection: Not necessary under normal use. Use Vison rubber gloves if handling a leaking battery.

REERE:TEERBATAEER, uEBBEECHRENER, THRATEHENRLEEZFNRE,
Eye Protection: Not necessary under normal use. Wear safety goggles or glasses with side shields if handling a
leaking or ruptured battery.

REREB:CEEBEATAEER, uEMEREEHRNEN, JTFBEBEEUKE,
Skin protection: Not necessary under normal use. Use rubber apron and protective working in case of handling of
aruptured battery.
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Wi EE L EIpE Physical and Chemical properties
HhE:ae, Ee, BERURIIR, BHHERXESBER /B, REHE:

Appearance : (Physical shape and color = . .
ey L ’ 4R Sustained (B 0ccasional

as supplied)White/Yellow/Orange Plastic
Bri% B Storage + 30 C max -30/+ 80 C

Prismatic cases with ribs, hermetically
W ERF Discharging 30/+ 80 C -30/+ 80 C

sealed and fitted with a metallic
3 ERF Charging 0/+75 C 0/+75 C

terminals/connections.

% hEE: (Note: Wh=ZEEEE xZEE Ahkg=FHEMLES ),

Specific energy: (Note: Wh = Rated voltage x rated Ah kg = Average battery weight);
4Bk & Th 2E: 600w —1200w/kg 1RIR B E 52 1 <&

Specific pulse power: 600w-1200w/kg ( Varies depending upon size ) ;

EME: AEBNIECEEFRRTE;

Resistance: As defined in relevant IEC standard

HEFHERfE Stability and Reactivity

ﬁﬁmﬁlﬂ, IMEW:_'ZSOOCTX% 1%3\:@%/; :%Q %, %Ea %Uﬁﬁa ﬁj\ﬁﬁa %ELE?:(H ?#?E%EHEE}\%}\EE/\]I%%EPO
Conditions to avoid: Heat above80°C or incinerate. Deform, mutilate, crush, pierce, disassemble. Short circuit.
Prolonged exposure to humid conditions.

3% B 89 #f £} Materials to avoid: N/A

BIES BB/ RAMNELRHF)EE LIPF6 KN REPEE, FURHFEBEMADHSEKE
hEL,

Hazardous decomposition products: Corrosive/lrritant Hydrogen fluoride (HF) is produced in case of reaction of

lithium hexafluorophosphate (LiPF 6 ) with water. Combustible vapors and formation of Hydrogen fluoride (HF) and
phosphorous oxides during fire.

MR R 2 BUR K

Material Safety Data Sheet

BESHER

Topological Information
FREMTFAEENLIEEED,

Thunder Sky Battery Ltd. Lithium—lon rechargeable batteries do not contain toxic materials.

B O ERAIE

Disposal Considerations

EIEEE1§)EH§ =% ——fDP I%EJJ:E% T@[‘I&ﬁl_a EE%%EHE%;E 5@22 'FE‘;K E/":T71<o
When properly used or disposed, Thunder Sky Battery Ltd Lithium—lon rechargeable batteries can be recycled and
do not present environmental hazard during their life time.

WEESEE

Processing Item

REIBETEANRAERE, REEEEmS

Dispose in accordance with applicable regulations, which vary from country to country.
ERTFEINERIEARFEGHEARFEFANAB L ENBEREGE,

Lithium-lon batteries should have their terminals insulated and be preferably wrapped in individual plastic bags

prior to disposal.

REEAELTRESH, MEHERNBIESIEEE,

Incineration : Incineration should never be performed by battery users but eventually be trained professionals in
authorized facilities with proper gas and fumes treatment.

[B] e 32 46 18 B B [0 U M A B 2

Recycling : Send to authorized recycling facilities.
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WEHES WEHHA

Transportation Information Regulation Information

B & E: UN° 3090 BNTRBELOEHAARBED B RSEH A 2003 5+ = KB A - Ref. STSC/AC.10/1
i) Weriens: LN - S0 Rev.13" 1% J7#IE(ATA, IMO, ADR, US-DOT), REZMTFTHMER, M4, Rif, BEMSH 'f

*AF 9. LA * &+
M3 ek OB Bk _ B 50 8 — B SRAZ . F -5 = RIE kR &-2002-Ref.Ref.STSG/AC.1 0/11R ev.3f&5ThR1 ($BE ) " %
Classification: Class 9 Packaging

738 ICAO 903 AHNEH, BHFE ,ﬁéﬁiﬁﬁ-@/@%ﬂfz BBUN No 309090 v ERHAEH T Ao EHi. B R E th e
perial transport: ICAO 903 AL DA EE DT 6 ESTE -HERORSWANESER S, WREEHRHEE =N, (1.0
#§1% IMDG 903 AhZHEAE =035 RS )

Sea transportation: IMDG 903
The transport of rechargeable lithium—ion batteries is regulated by various bodies (IATA, IMO, ADR, US- DOT) that

& PR AE 5 follow the United Nations “ Recommendations on the Transport of Dangerous Goods, Model Regulations, 13 th
1 PR 1 Revised edition 2003 Ref. STSG/AC.10/1 Rev. 13 "

International convention: SIS Gl PAUYE I AT - ev. 1 _ - .

. Depending on their lithium metal equivalent weight content, design, and ability to pass safety tests defined by the

=& |ATA ) « . S :

sl mansEert ATA UN in the “ Recommendations on the Transport of Dangerous Goods Manual of Tests and Criteria 3 rd Revised
IMDG edition 2002 Ref. Ref. STSG/AC.10/11 Rev. 3 Amendment 1 <Lithium Battery> " , the lithium—ion cells and the

: battery packs may or may not be assigned to the UN No 3090 Class-9, that is restricted for transport.

Sea transportation IMDG L e . : . ) L

b Ll s kA Individual lithium—ion cells and battery packs with respectively less than 1.5 and 8 grams of equivalent Lithium

BEitbiEd ADR

metal content that pass the UN-defined safety tests, are not restricted for transport (1.0 Ah of declared nominal

LAt WS Rorie e —— capacity = 0.3 gram of Li equivalent weight content).

#igEH RID

Railway transportation RID

W EHfh: Other
7 EBB R A A R AR (49CFRCh. 1 § 173-185)
Inthe USA : Code of Federal Regulations (49 CFR Ch. 1 &8 173-185)
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Performance Testing Methods and Instructions

BERTHHEE

Structure of single cell

BAE

B 1 T2 88

Bar-code

Safety valve

BRYTERE

Plastic or metal case

1IF & fRtE

] Positive and
' negative terminal

BRI TERE

Plastic or metal case

TSLFP300AHA

TSLP12V100AH

»> MR &
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TS-LFPAEE ith i) 1 B 4R BY
Testing instructions for TS - LFP Cell

ERREhiRsRIAE

Testing items for single cell

B ¥3#{1EH Conventional items
SNEL. B, BEERRT. 20CHERE. SRRENEFTE. -25CHEBRE . 75 CHEZTE. TERFTR
wE N, BEREF®,
Appearance, terminals (anode and cathode), weight & size, discharge capacity at 20°C ,discharge
capacity at—75°C, discharge capacity at —25°C, high rate discharge capacity, energy retain ability and
restorability, cycling life.

B T2 1A BSafety items

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

B EE M ER Requirement of cell
EREENNIEBERERIBRE A EZTRENE RN ERENNEM M ERENEER,
The terminals of single cell must use connector that could bear the maximum current in accordance
with Testing Methods.

CIB3NXBERE, C1BIhEREERE,
C3is therated capacity of 3 hours, and C1 is the rated capacity of 1 hours.
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Performance Testing Methods and Instructions

DREFEANERERIE. 2. ¥oE, EVEEB 1 %NEREE,;
. . Time measuring instrument can record dividing values of hour, minute and second; accuracy
"“‘ = -,
R TE deviation: £1%;
Conventional test methods BT EMNERTHNER, HABBEREATImm,
Dividing value < 1mm for instruments of measuring external dimension.
NEEEEHLEENER, BAB 05%NBE,

M ;A58 {£ {4 Test conditions
Accuracy deviation of weighing machine: + 0.5%

BRIE{&FEnvironment condition
HERIREREEE15°C ~35°C. HHEEEE25% ~85%.,

Laboratory room temperature 15°C ~35°C, humidity25% ~85% B 5MER Appearance
BRmEEEhREORSTE. . EEMS,

MRS, X Instrument Visual examination: whether the cell surface is dry, flat, no—damage;
E2Measurement range of instrument BERBEEENMEESTEL. B,
FFrEEREEEREIERENERENE, BHIERBIAETERNE=22—#HBE RN, Visual examination: whether the cell identifications are complete and clear;
Measurement range accordingly change with voltage and current fluctuation; instrument value should
fall in the last 1/3 range of measurement instrument. M & Terminal

BAEREXMUEELNIHE, ETHBFOBME—E,

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

FF;Accuracy
ANEEREANEREETMFOMNERR, SEXRNBEELELIKQ/V,
Accuracy level of voltage meter = 0.5 Class resistance of voltage meter: 1kQ/v; B SRR~ Weight & Dimension
by EERANEEREENET0HNER AEENSESThHIFER T,
Accuracy level of current meter = 0.5 class, Measure external dimension of the cell by measuring tools
OAEREANEESEABTEENER, EDEBETEKRTIC,; AERBETSHhHES,

Thermometer has applicable measurement range; dividing value of thermometer <1°C Measure weight of the cell by weighing machine
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B xECharging

7E20C £ 5CHEMHET, EEMUI/SCIAIERME, ZEEMERET|Z.OVEEIEME, KRE20°C £5CHHA
TRU/BC3AEBRRAE, EEWERFI2VHEERAZE, REBRMEBIBENSXIHFEILRE,

At 20°C +£5°C, the cell is discharged at a current of 1/3C3 till voltage of the cell reach 3.0V, and then start
to perform constant current charge at a current of 1/3C3 under 20°C + 5°C till voltage of the cell reach
4.2V and simultaneously switch to constant voltage charge. When charging current value decreases to
5% of initial value, charging completes.

{KiRFEE Low temperature charging

FE-18C +5CHEHT, EEMNI/BCIAERME, EEBMEREZ2.2VEELEME, RE-18C+5C
BT /3CIANERAE, EBMWEREFNIVHEERRTE, SERKRT EIFHIE2.5hEEFER
ABVERRE, REEMEERIBENS%FEILETE,

At —18°C + 5°C, the cell is discharged at a current of 1/3C3 till voltage of the cell reach 2.2V, and then
start to perform constant current charge at a current of 1/3C3 under —18°C +5°C till voltage of the cell
reach 4.3V and simultaneously switch to constant voltage charge and duration is 2 hours. After that,
Trickle charge will begin. Charging completes when charging current value decreases to 5% of initial
value.

B 20CHHER = (fEEF E)Discharge capacity (energy density) at 20°C

EEMERER, H20C6CHEGETHEh, AERERTBEETRI/BCIABTRMEETMEEI.0V, 1
EHEFTEEFINEESTE, KEABAFEEIKR,

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 reach 3.0V. If value of discharge capacity does
not reach the standard of rated capacity, this testis allowed to repeat 3 times.

»> BRI
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B S FEHERE High rate discharge capacity

EEMREE, H20C+5CHEHFTHEIN, REEBRETMICHAERMEEZSMER 2. 65VEFLIE,
When the charging testitem is finished, the cell will standby 1 hour at 20°C + 5°C temperature, and then
discharges at current of 1C1 (A) till voltage of the cell reach 2.5V.

W -25°CiEE F EDischarge capacity at -25°C

EEMRER, H-26C+2CHEHTEFI2h RAEER—RET, MIBCIAERHEELIEER
(2.6V), sSTEMERE (MAhRE,

When the charging test is finished, the cell will standby 12 hours at —25°C + 2°C temperature, and then
performs constant current discharge at current of 1/3C3 (A) till voltage of the cell reach 2.5V. Calculate
discharge capacity.

M 75°Ci§ &= A & Discharge capacity at 75°C

EEMARER, E75C £2CHEEFTERESh, RER—RET, MI/BCAERMEELKIEEREB.0V), 5t&
MEARE (MAhET),

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 reach 3V. Calculate
discharge capacity.

B % 7 M E 8k HQuick charge and discharge capacity

DR BRREBNEBLROTERZERIRER, EBREBIEER)

Fastens the plastic casing of the cell according to the graph below. (Except metal case)
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@ﬂ%%%ﬁ’] %)ﬁ}fﬁ}aﬁfé A2CAEBAEN2EERNHUEBEETRNE, EEMERETHER2, 5VBEH:.U:(;'|'%:
BE), F—REEEDBEI=ToE—/NFE, H2CAERBE=E 9’12113 Ea/)u, ff EMEBE RS, EEMER
L F=EI4. ZVH#, BIE=t/o#l—/\E%E, ACAERAENITENHELEERNE, Esa/’rtgﬁr? |

2. 5VE# Lt(:ﬁr%i*'g ERESELBIL=ToES—/\EE, ﬁﬁ3CA 7[‘“%’“59’]31325/?& BMIEERT
EE;L WEREAHZFE42VE, BIE=1THEl—/\FE, A CAERBEENIZERNHBEBEETRNE, &

ﬁJ‘TI&EIZ BVEHEIE MEGTERE).

After the cell is charged, discharge by 2CA (twice nominal capacity current) constant current until voltage
drops to 2.5 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 4.2V, 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 2.5 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
4.2V, 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 2.5V (calculate the capacity).

»> Mg R R &
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B HERHFMIKEEE N Retaining Ability and restorability
HERFRESN: EEMRTEHE, H20C 5CHHET, MU EKRE
1/3C3(AVERMBEELIEEEB.0V), stEHEEE (UANGH.
Retaining Ability: after charge according to the charging test method, the cell is stored under open
circuit condition at 20°C +5°C, and then discharge by 1/3C3 (A) constant current at the same
temperature, until the voltage reach final voltage (3.0V). Calculate the capacity (by Ah)

FTEWERSN: ESORELEFRE, BIE=THEETE20°C £5CHEH T U1/3CIAERBEZEI.OV, 5tH
MERE(LAhFH

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 reach 3.0V. Calculate the capacity
(by Ah).

FPHE30K, REAER—EE T

ZE&RBEAE
Safety testing methods

M 55558 Short circuit test
EEMRER, H20C t5CHHETHEETh, HFEEMKLIHEEHEI10min, HIMBEREEE/NTHET
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 orequalto T0mQ.
AERRRED, EEBLEBREEIEK . 2FEM,

The cell should not get fire or explode during the test, but smoke is acceptable.
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M 2% Shooting test
EEMAETREE, H20C +5CHELETHETh, BAKATS FHREETES BB FOHEE, FELEFTE
B, ZEaBREEER P 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.

AEBREG, EELIEEE. 2FEW,

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

MW iBxEfMiBKEEFE Overcharge /Forced discharge test
BRE: EEMERER, H20C £5CHEHHFTHEEh,

BEMEREFOVE= 1L,
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 1/3C3 (A) current under 20°C = 5°C condition until the cell
voltage reach 10V.

BHE: EEMAERER, H20C5CHAETHEIH, EEMAE20C£5CT, MU1/3C3(A
BEHRERTREEZRERE L,

Forced 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 1/3C3 (A) current under 20°C + 5°C condition
until the cell voltage reach 0V.

WRE. BHERBBRES, EESHEANRRE. NEE. FEK, AFEHR,

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

EEMA20C+5CT, MUI/BCIAERREE, EE

BEAME, BT

»> BRI

Performance Testing Methods and Instructions

71

M Ki§ EE Water immersion test
EEMERRER, H20C£5CHHET, HEIh, RENZEMMAELEMB RAKIBK. TKEBFRSR
B1h,
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.
BERBdiRd, EEMLAERE. TERARE,
The cell should not get fire or explode in the test.

B X BEEES Fire test
EEMHEEE, H20C+5CHEHAET, HB1h, REBGZSHETIAPRE, EEZSHERBRKS 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.

ERBRES, EEBAEEE,

The cell should not explode in the test.

B EIRS M5 cycle life test (80DOD %)
EFHME20C £5°CF, YU1/BCA)EBRIERTE, TERIZFL42VEEHERES

Er5%EZ L RERETh,
Place the cell under 20°C + 5°C condition and charge the cell with 1/3C3 (A) constant current, when the

cell voltage reach 4.2V, turn to constant voltage charge until the charging current drops to the 5% of
initial value and place the cell for 1 hour.

EEMA20C +5CHHT, MI/BCIAERNE, EENETEZINHETETEMN80%, R EEHHEF, o
I/M%iﬁ To@ES— /N, HEFETIOOR, EMEBBETERERNTT o —RE,
Place the cell under 20°C + 5°C condition and discharge the cell with 1/3C3 (A) current until the

, BERBERMEERL
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discharge capacity reach 80% of rated capacity. There can be a 30 minutes to 1h 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.

M EE#EE TR Simulated working condition
EEMRER, F20C+5CHEGFTHE N REEB —EETETHKERE, MU1/3C3(A)KE8MIintE UL
1CHABKE M EImMInEH —PEER
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;

L1/3C3 (AR E H ESmMInB IM2C 1 (A)BKE M B IminS s —FEER,
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;

I1/3C3(A) L ESMINIUEICT(A)BKE I EImIinE 5 =P R,
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;

IX1/3C3(A)LEBMInE10CT(A)BKE I BEOF) B £ UPKER; PRERE#EB0.5h, &5 #7418 ExE’]ENENi)‘(E@,,
RELT/3CI(A)MEE100DOD %, MEBEBBRPEBRERESHER, EEERETNERRERESHER
RF2.0VE{Z I B 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

»  MENEE [
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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 2.0V.

W i #RENGKER Vibration test
EEMLREER, REIEFHABEL, RTAREREFETHAR.
Fasten the cell to vibration test machine after charging as the charging test method instructed, test as
follows:
afrBI Am. FTNEIRE,
Vibrate direction: rack vibration;
b)RENSEE. 10~55HZ,
Vibrate frequency: 10 ~55HZ;
)l ANEE . 30m/S2;
Maximal acceleration: 30m/S2;
AIRENEFR . 2h;
Vibration duration: 2h;
e)iE: M1/3CAERMEEE B MERKET2.5VEILEHE,
Discharge: discharge the cell with 1/3C3 (A) current until the voltage reach 2.5V.
AAFHEREERHGE. ERFE. ShRER. ERRAHEES,
There should not be significant discharge current transformation, abnormal voltage, case distortion and
electrolyte leakage.
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TS-LPEE ith Y 4 55 3R 8l

Testing instructions for TS-LP cell

ElREittiemma

Testlng items of single cell

B % #7118 B Conventional items

HNE. B, EERRST, 20CHEZTE, aRBXHNERTE, -25CHEFTE. 86 CHEFTE. EERFKR
WEESN, WERXNERERES G, BEMEED,

Exterior condition, terminals, weight and size, discharge capacity at 20°C, high-rate discharge
capacity, discharge capacity at —20°C, discharge capacity at 80°C, retention and restorability, cycle life
of impulsive charge and discharge, spark capacity.

B &£ 215 B Items of safety
B, BREBKRE. kE. BB, KE

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

[ | §Eé‘I!’.E‘J§3§ Requirement of the cell
ER SN TEBERAZBEBALZTHRENRANERFENMEM ABENEEH,
Positive/negative terminal of singe cell must apply connector that could bear the maximum rate of
currentin accordance with Testing Method.
CIBINXBERE, CIBIhEEERE,
C3is therated capacity of 3hrate; C1is the rated capacity of 1h rate.

»> Mg R R &
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BRABRAEE

Conventional test methods

B8 (%14 Test condition

BEIE##Environment condition

HEESREH15°C ~35°C. HHEREH25% ~85%,

Laboratory room temperature 15°C ~ °C, humidity 25% ~85%

BIEMEBZ. BR Instrument range
=#& Measuring equipment and instrument
FFEEREEEBREIERENERENRY, EedEGRENEEEENE =2 —HER,

Measurement range accordingly change with voltage and current fluctuation; instrument value should
fall in last 1/3 range of measurement instrument.

BE Accuracy

AN EEERANERESTRTOEMNERR, ERKRAMBEDE 1KQ/V;

Accuracy level of voltage meter = 0. 5 class, resistance of voltage meter: 1kQ/v;
bAIEERAMNERENTRTOSENER

Accuracy level of current meter = 0.5 class;

OHERERNEESTTEAEEENER, HEEEREKRTIC;

Thermometer has applicable measurement range; dividing value of thermometer <1°C
DAERFEBNERERZRE. 2. WoE, EPEZEF 1 %NERE,

Time measuring instrument can record dividing values of hour, minute and second; accuracy

75
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deviation: £1%;
IEEEMHMERTHNER, EPEEFERFImm;

Dividing value <1mm for instruments of measuring external dimension.
BEESHLEENERE, BEF +0.5%NEE,

Accuracy deviation of weighing machine: + 0.5%

M M Appearance
BEXmREEEhRAOSESTE. HE. FEMESE,
Visual examination: whether the cell surface is dry, flat, no—damage;
BRBEEELEERSEE. B
Visual examination: whether the cell identifications are complete and clear;

M &M Terminal
RERZWAESLNIRE, & HmTFHOTME—.
To detect if I/O voltage of the cell is consistent with terminals by voltage meter

B EE X R~} Weight & Dimension
RERNEESE MR T,
Measure external dimension of the cell by measuring tools
AHERBEEENNEE,

Measure weight of the cell by weighing machine

B % E Charge

FE20°C +6°CHEHT, ETHMMI/BCIAIERNE, TESHERETIVEEIENE, AR%E20°C £5CHH

»> BRI
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TRI/BCAERRAE, EEMEREICVHEERRZE, REEBRKEECHENS BIFFEILETE,

At 20°C + 5°C the cell is discharged at a current of 1/3C3 (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
reach 16V and simultaneously switch to constant voltage charge. When charging current value
decreases to 5% of initial value, charging completes.

{KiB 7 E Low temperature charging

FE-18C +5CHEMHT, EBMUI/BCIAERNE, EETMEBFFTOVEFZILNE, A%E-18C +5CH
HTRUI/BCAERREE, EBWEREZ/VHEERRE, EEEMRAESHBEINTERERI7VA
MAE, REERMRERIBENS%HFEFILERE,

At -18°C £ 5°C the cell is discharged at a current of 1/3C3 (A) till voltage of the cell reach 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
cellreach 17V and simultaneously switch 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.

H20CHERE (fEEHE)20°C discharge capacity (energy density)

EBEMAERER, H20C+5CHEMATHE L, REER—BEETI/BCAERMEESTBEREI1V, WR
HMEREETIHESE, LEHABATESIX,

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.
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B SEXEHESE High-rate discharge capacity
EEMERERE, A20Ct5CHEATHE L, RAEER—RETMICIHABRMEEZEMERINVEFZ L,
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 arrive at 11V, and stop.

M -25°Ci & & & Discharge capacity at -25°C
EBEMAERER, E-25C+2CHEH TREFET10h, REER—EET, U1/ICIAERMEEL LER
(10V), sTEMESE (KA,
After charging according to the charging test method, set aside the cell for 10h at —25°C + 2°C, then
discharge by 1/3C3 (A) current at the same temperature, until voltage of the cell drop final voltage
(10V). Calculate the discharge capacity (by Ah)

W 85°C/{E A & Discharge capacity at 85°C
EEMAERERE, H85C£2CHEMHTITE3h, REER—IBET, MUI/3CAERMEZELIEERE(11V),
STERERE (MAhEH,
After charging according to the charging test method, set aside the cell for 3h at 85°C + °C, then
discharge by 1/3C3 (A) current at the same temperature, until voltage of the cell drop to final voltage
(11V). Calculate the discharge capacity (by Ah)

W A ERFMIKERE D Retaining Ability and restorability
TERFEN: EELEXTER, H20C+5CHEHT, UHBREEFIORAEER—RE T !
1/3C3( A)IE/;[LJE)‘(EEE?%JLEEJ_H V) sTEMERE (MAhFH,
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
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voltage of the cell drop to final voltage (11V). Calculate the discharge capacity (by Ah).

BEWERN: EEWEREE, H20C£5CTHEMHTU/ICIAVERMEEITV, stEBERE (MANGTH,
Restorability: after charging according to the charging test method, set aside the cell by open circuit for
30days at 20°C + 5°C condition, then discharge by 1/3C3 (A) constant current at the same temperature,
until voltage of the cell arrive at final voltage (11V). Calculate the discharge capacity (by Ah).

2B A&
Safety test method

W S B Short circuit test
EBMAER, F20C6CHEHATHMEIh, HEEMLIELIEEEI0min, SPBEEFAERE/NTFTI0MQ,
After charging according to the charging test method, set aside the cell for 1Th at 20°C + 5°C, and short—
circuit the cell by external for T0min, external circuit and resistance should be less than 1T0mQ.
AEART, EEWLEBEE. LHFBMARELEM,

The cell must not explode, low fire burning during the testis allowed.

B B ES Extrusion test
EEMAEREE, HH20C 5CHEETHE N, FZTIEEFETHR.
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)ifBAmE: EETESMTIR A @GR,
Extrusion direction: press perpendicularly upon the cell plates

bEREE: EETHEF NIRRT,
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Extrusion area: outside surface of pressing direction
CHERIEE: EEEEWRBBRAAIEHEE L,

Extrusion level: until the cell case is broken or internal short circuit occurs

AigiEd, FEMTTEE. RAFRARESEE,

The cell must not explode, low fire burning during the test is allowed.

B £ #IFXER Nail test

EXD ’fﬂ?’_?ﬁ fé #20°C +5CHEAETHETh, BO3mm~O8mm MBI EE T & T thigik 0 77 B iR
F(HE ARG TETMhD), ZEBREEER I BRRERENGG TET,

After chargmg according to the charging test method, set aside the cell for 1Th at 20C + 5C. Using ®
3mm~®8mm steel nail run 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.

HEp@RED, EEMRFEE. AFBARESE M,

The cell must not explode, low fire burning during the test is allowed.

W iB 7% fiB i EEFE Overcharge and overdischarge test

BRE: EEMERTEER, H20C5CHEHFTHEIh, EEMA20C+5CT, MI/3CAERTE, EZ
B EREF20VEFEIE,

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 arrive at 20V.
BME: ESMEXEE, H20C+5CHEMLHTHEIh, EFTHA20C+5CT, MI/3CIA)ERMNE, HT
B ERTEEZREFRZIEER,

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 OV.
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Bx. BYMEARBRES, ESMERRRK. TEE. T,

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

KIEEE Fire test
EEMAREE, H20C+5CHEHET, HEIh, RESZENETIAPIRE, EEZESHEMSBRKE L,
After charging according to the charging test method, set aside the cell for 1h at 20°C + 5°C, and then
burnsitin the blaze, until the cell is laid into ashes.

ERiBRED, EELLEEE,

The cell must not explode during the test.

B BIRS M tER(80DOD%) Cycle life test (80DOD %)

EEME20C+5CT, MU/BCIAERERTE, EERTZEIVIHEBERAE, EEREERKELGE
5% FEIEFEEEIh, EEMAE20C £5CHEHLET, M/BCAERNE, EENBIEEZNEEREN
80%, M EBEHE, TTNBEE=TDEH— /N, H5TET200K, EMBFETERNT T 9z 2L,
The cell charges by 1/3C3 (A) constant current at 20°C £ 5°C. Once the voltage reach 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 reach 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.

EIR25RB—ERE, F25RBRET—RENE, REBET T BAHBRAR, ZEEEABPNE25XE
BYMERENTHEHEREMNB0%, E'H%JJ:?EEE:;ﬁEﬁ%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.
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W E## TR Simulated working condition

EBMAEE, H20C +5CHHGTHETh, REAR—RE TETKEMRE, MU1/3C3(A)ME6MInE XL
1C1(A VK E B IMIinESE —FEER,

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 T min
2 C1 (A) current impulse discharge as the first phase;

PL1/3C3(A)BK B EEmMInE 2CT(A)BKE MBI minSE R,
After 6min discharge by 1/3C3 (A) current, turn to Tmin 2 C1 (A) current impulse discharge as the
second phase;

IMX1/3C3(A) B EMINILEICIA)PKE M EIMInEE =P EL,
After 6min discharge by 1/3C3 (A) current, turn to Tmin 2 C1(A) current impulse discharge as the third
phase;

IX1/3C3(A)ALE6MINE10C T (A)BKE AUE 1 min % MU PEER ;
After 6min discharge by 1/3C3 (A) current, turn to Tmin 2 C1 (A) current impulse discharge as the fourth
phase;

EszﬂPéﬂﬁo Sh 485t TAEMERAMAKERE, KREI/3CIA)RNEE100D0D%, MEBRET LR EE
BENER, TEEKEHNERBEAERBRESHERRFEVAIFELENE,
O.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 the single the cell during the discharging. When
the voltage of the single cell is less than 8V in any phase, stop discharging.
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H i #RENEGEEVibration proof tests

ESHhREE, REIRIABR=L, B TITRAGHETHR.
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)iREhAE: £ TFERS,
Vibration direction: single up and down vibration
b)#RENSEZE : 10~55HZ;
Vibration frequency: 10~55Hz
C)mAKMEE: 30m/S2;
Maximal acceleration: 30m/S2
d)RENEFRE : 2h;
Vibration duration: 2hours
e)ME: MI/3C3AIBERMEEEELERZEFOVIELNE,
Discharge: discharge by 1/3 C3 (A) current, until voltage reach 10V
FAFEANEERGNE. ERRE. SLREE. EMRHERER,
Discharge current metamorphosis, voltage abnormality, case distortion, electrolyte spillover etc are not
allowed.
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Quality Certificate

E CTS

CENTRE OF TESTING SERVICY
OPERATE ACCORBING TO ISOMEC 17018
EC DECLARATION OF CONFORMITY
T dctres s heflomin desigrac proin
LITHIUM [ON BATTERY
Model No.s TSLFP-LCP-LMP __Brand Name : THUNDER SKY
[ mp—

g which oem part of s dechmion

Ol he EDSC
T e—

EN 61960 -2/ 2001 , EN 61000-4-2
Rl of s

e narthcare
THUNDER SKY BATTERY LIMITED
LISHONGLANG NO. 3 INDUSTRY ZONE, GONGMING TOWN,

MANUPACTURER / IpoTER. TesT Lanonarosy

ALINYO4NOD 40 NOILYdVY1D3a

f—

AT

CERTIFICATE OF QUALITY MANAGEM]
SYSTEM CERTIFICATION
Centificate No_ 016050 11659R0S.
“This i to Cerify that he Quality Management Sysizm af

THUNDER SKY BATTERY LIMITED
THUNDER SKY GREEN POWER SOURCE ( SHENZHEN ) €O, LTD,
BUILIING 15 & 17, N0K3 INDUSTRIAL ZONE, LISONGLANG VILLAGE, GONGMING
TOWN, BAUAN DISTRICT, SHENZHEN, GUANGDONG PROVINCE, . R. CHINA
Pos Codke 518106
s in conformiy with
GETIO01 2000 150501 2000 Standand

“This cerificate is valid o the folkawing products)service(s)

DESIGN, MANUFACTURING AND SERVICE OF LITHIUM-ION POWER BATTERIES

liue Dute: BG6-2008 Heiing New Century Cerifieation Co., L.
Reissme Dute: 662008 Genenl Mansger:
Vil Unil;  §-5:2011

MARAGENENT STETEM
AR CON.O

¥ FE FCERREE
CE Certificate

/@.%

REEERRINEIES
P 0IGORQI 1659R0S
®iEmW
I R R ARAT R 2R
RS (R FTRAR

F ARl i

AT BT S TS, 17
AR, 518106
MR
YT 190012000 1509001 200087
LRI A T

LE R b L T

FIAHIT HB: 2008568 HEH AL IR MALATE AR 22 5
AJMAEFI W, 2006508 A6H] SR —
ExanE, Anwansn vt e

IS0 BERARHF(HD
ISO Certificate(English)

IS0 BERRAREMF
ISO Certificate(Chinese)
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