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. Copyright

This instruction manual is the version of 2007 and its copyright is exclusively owned by
Thunder Sky company. Any person or entity shall not copy, diffuse or reprint without consent
of Thunder SKky. It is not allowed to store the information in any electric, mechanical, chemical

or magnetic medium nor translate the manual to any other languages.

tTrademark
"Thunder SKy'' is a registered trademark owned by Thunder Sky company.

Thunder Sky'

Lithium Power Battery

® Thanks very much for using Thunder Sky LFP/LCP/LMP lithium power battery.
® Please read the manual before you start to use the battery and kindly keep the
manual well for the time you need in the future.
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| Matters Needing Attention
A-1 Safety Warnings Before Using the Battery

Short Circuit Discharge the new battery

® Do not make the battery short circuitin any condition

® Do not discharge the new battery, and for first use please charge the
battery to full capacity before discharge.




| Matters Needing Attention
A-1Satety Warnings Before Using the Battery

Do not wrest the safety valve Do not vigorously wrest the screw on Fix the battery with jig
of battery in any condition. the terminal

® Do not wrest the safety valve of battery in any condition
® Do not install the terminal connector with hard power to

prevent the damage of terminal screw.
® Fix the cell or battery pack with jig to avoid swelling.




Matters Needing Attention | A5
A— 2 Please Understand The Meaning Of Thunder Sky Product Serial Number Before USiﬂg the Batterv

® After you open the package make sure the goods

meet your order requirement.

® Check the trademark of Thunder Sky

Thunder Sky

Lithium Power Battery

® Check if the battery damaged during the shipment
® Please contact usif thereis any defective or inconsistent items with what you
ordered.




Vlatters Needing Attention
A—Z Please Understand The Meaning Of Thunder Sky Product Serial Number Before Usmg the Battery

D-O0EsD

“"A" means the battery cathode and anode
terminal are at same direction.
"B'"" means the battery cathode and anode terminal

are at opposite direction.

—8 "XXXAH" means the nominal capacity of battery.
"P" means quadrate torm whereas R means
cylindrical form.
"LC" means the positive pole of LIFCoOz.
"LF*" means the positive pole of LiIFFePOa.
“"LM" means the positive pole of LIFNIMnO2

"TS" is the abbreviation of brand name
"Thunder Sky''.




\Matters Needing Attention
A —7? Please Understand The Meaning Of Thunder Sky Product Serial Number Before Using the Battery

2 'XXAH" means the capacity of the battery pack.

"XXV" means the operating voltage of battery pack.

"IC" means the assembled battery of LIFCoQ3:

"IF" means the assembled battery pack of LiFFePO4

"IM" means the assembled battery pack of LIFNIMnO2

"TS'" s the abbreviation of brand name '"'"Thunder

Sky"




Matters Needing Attention
A—-3 Check The Accessory Of Battery Before Using the Battery

stainless bolt, washer and spring
ring for the connection of terminal.

Knitted Terminal connector

Battery pack jig

copper terminal
connector

Battery pack Straps

@®Please check the accessories before use the battery. (The pictures are for reference only,the accessories are
subject to its actual features)



* Matters Needing Attention
A—4 Check The Voltage of single cells Before Using the Battery

@® It is abnormal if any cell voltage is 1V ® Regularly there is 0.1V difference in voltage
lower than others. among all the cells of one pack.



Matters Needing Attention Before Using the Battery

Characteristics of LFP battery
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o Matters Needing Attention
Characteristics Of LFP Battery Before Using the Battery

TS-LFPS800AHA TS—-_LFPQHAHA |
Maximum charging current is 2400A ( 3CA) Mammum charging current
Regular charging currentis 400A( 0.5CA) s 270A(3CA)

Regular charging current is
40A (approx 0.5CA)




o | Matters Needing Attention
A -5 Characteristics Of LFP Battery Before Using the Battery_

LFP battery can be charged by fast-charging mode

4.5V
1.0CA 4.0V
0.75A 3.5V
0.5CA 3.0V
0.25CA 2.5V
2.0V

Omin 60min 120min 180min 240min 320min

Diagram of optimum charging current for LFP battery

LFP battery can be charged by fast—charging mode and its maximum charging voltage is 4.30V,
The minimum discharging voltage is 2.5V and the optimum charging current is approximately 0.5CA.

100%

80%

60%

40%

20%

10%
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o Matters Needing Attention
A—b Characteristics Of LFP Battery Before Using the Battery

B he discharge voltage of LFP battery can be 2.0V~2.5V,which is not harmful to LFP battery.

B If keep the charging voltage not higher than 4.3V and discharging voltage not lower than 2.5V at normal
temperature , the cycle lite of LFP battery should be more than 2000 times.

B LFP battery will not cause accident when it i1s overcharged or over—discharged, 1t wont get fire when circuit

short unless the user destroy it on purpose.

B LFP battery is an optimum mobile power source.

®|f assembled LFP battery pack are not used with BMS 1t will not get fire or burn, however, iIf this kind of
battery has been charged and discharged for long time without BMS, the single cell may be overcharged or
over—discharged and even the cell voltage will rise to 5V or 10V, and meanwhile discharge voltage of some cell
come down to 1.5V or OV. At this condition the LFP battery pack will not smoke or burn as LCP battery, however

those cells that are damaged by overcharging or over—discharging cannot be used any more. So it is necessary to

use BMS with any kind of battery.

®B NS is the best device for battery pack that to balance and protect the cells from overcharging or over

—discharging.



Matters Needing Attention Before Using the Battery

Characteristics of LCP battery
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- Matters Needing Attention
A—06 Characteristics Of LCP Battery Before Using the Battery

TS-LCP1200AHA TS-LCP200AHA
Maximum charging current i1s 600A (0.5CA) Maximum charging current
Regular Charging current 400A( Approx 0.3CA) is T0O0A (0.5CA)

Regular Charging current
s 66 A( Approx 0.3CA)

Characteristics of LCP battery: DO NOT CHARGE LCP BATTERY AT CURRENT OVER
THAN 0.5CA, OTHERWISE IT WILL RESULT IN SMOKING AND BURNING.




Matters Needing Attention

19 A—0 Characteristics Of LCP Battery Before Using the Battery
LCP BATTERY CANNOT BE CHARGED BY BIG CURRENT
/_—_— 100%
0.5CA 80%
0.4CA 60%
0.3CA 40%
0.2CA 20%
0.1CA 10%

60min 120min 180min 240min 300min 360min

Diagram of Optimum Charging current for LCP battery

Itis only allowed to charge LCP battery by current lower than 0.5CA, and the optimum current is lower than 0.3CA;the maximum

charging voltage Is 4.20V, the minimum discharging voltage 1s 3.0V.When charge the LCP battery In speclal temperature please
refer to page 30( Diagram 4)

ALIDVdYD



L Matters Needing Attention | 54
A—6 Characteristics Of LCP Battery Before Using the Battery &=

B | discharge the LCP battery at voltage lower than 3.0V will decrease its cycle life.

B If keep the charging voltage not higher than 4.2V and discharging voltage not lower than 3.0V at normal
temperature , the cycle life of LCP battery should be more than 1500 times.

B If charge and discharge LCP battery at temperature higher than —=30°C its impedance will increase but
will get back to normal when the battery case temperature rise.

B The temperature will rise accordingly with the current when charge and discharge LCP battery at high

temperature lower than 75°C. Regularly, the discharge current will rise while the ambient temperature is
high and 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.

B The accident happens in following situation:

a. When people over—discharge the battery to 0V and over—charge the battery higher than 4.5V , it will result
in internal short and increase the battery self-discharge rate. There will be heat come from internal poles
to melt the case and there will be smoke comes out , even burning.

b. If there IS no battery management systems used with battery, the cells may be overcharged or over-
discharged during the long time use ,which will result in the same accident as above .

C.|f people put aside the battery for long time without checking the voltage and charging them, but only
discharge the battery once in a while, and then charge them after unmeant over—discharging, which will cause
accident as well.

B Please do use BMS (Battery Management System) to balance and protect the assembled battery packs.



Matters Needing Attention Before Using the Battery

Characteristics of LNIP bhattery




- Matters Needing Attention
A—/ Characteristics Of LMP Battery Before Using the Battery

& o

TS-LMP800AHA TS-LMP90AHA
Maximum charging current is S00A(1CA) Maximum charging current
Regular charging current is 240A( 0.3CA) 1s 90A(1CA)

Regular charging current
Is 30A( Approx 0.3CA)

®LMP battery may smoke or burn when they are overcharged or over-discharged.
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Matters Needing Attention

A—/ Characteristics Of LMP Battery Before Using the Battery
— B\ 100%
0.4CA 4.0V 80%
0.3A | 3.5V 60%
0.2CA 3.0V 40%
0.1CA 2.5V 20%
2.0V 10%

60min 120min 180min 240min 300min

LMP battery only can be charged by current lower than 0.5CA and the optimum charging current is lower than

0.3CA; its maximum charging voltage is 4.35V and the minimum discharging voltage is 2.2V.

ALIDVdVYO



o Matters Needing Attention
A—/ Characteristics Of LMP Battery Before Using the Battery

B The charging voltage of LMP battery can be 4.3V-4.35V at normal temperature, if keep the charging

voltage not higher than 4.35V and discharging voltage not lower than 2.5V, the cycle life of LMP battery
should be more than 500 times.

B LMP battery can be charged and discharged at temperature —30°C~75°C

B LMP cell with capacity over than 100AH may smoke or burn when internal circuit short caused by
overcharging or over—discharging.

B Assembled LMP battery pack must be used with BMS.



B _—1 Assembling battery pack Preparation And Usage

Assemble 7 cells in series as one battery pack Collocate accessories including straps,
bolts and etc.

If you want to assemble one battery pack you will have You will need the accessories such as straps ,bolts or

to put cells in series or put them in parallel connection, screws to fix the battery when you assemble 14 pieces

however the optimum battery systems should be connected of cells in series. It Is very important to make sure all

in series only which is better for the installation of BMS. accessories are fixed whatever battery power you are

looking for.



B—1 Assembling Battery pack Preparation And Usage .

1 Discharge the battery pack 2) Release the straps and take out
the cell you need to replace

® |f you need to replace the single cell of battery pack, please discharge the cells

to Its standard minimum voltage and replace the cell as above picture , the capacity
of new cell should be the same as old one that it replace for.



B -2 Standard Charge And Discharge Of single Cell Preparation And Usage

®Standard Charge and discharge voltage and current of single cells at normal
temperature ( Diagram 1)

Tempe- REARUAL Maximum Maximum

rature Charging current charging voltage

Maximum Minimum

discharging current discharging voltage

Constant
{:urrtent 3 CA
LCP 0.5CA 4.20V — 3.0V
current 10CA
S, st
25°C LFP 3CA 4.25V —— 2.5V
current 10CA
Constant
current 3 CA
LMP 1CA 4.35V | 2.2V
curtent IOCA



B—3 Special charge and discharge of single cell Preparation And Usage [128]

@®Special charge and discharge voltage and current of single cell at low temperature
( Diagram 2)

Constant
. current 1 CA
LCP 0.1CA~0.3CA 4.3V e 2.0V
current 2
cucrane 1CA
-35°C LFP 0.1CA~1.0CA 4.3V Fbulte ECA 1.5V
current
Constant
current A
LMP 0.1CA~0.3CA 4.5V | 1 2.0V
Impulsi RCA

TIP: When the ambient temperature or cell temperature rise all the specification of cell
should revert to as diagram 1




29 B —4 Standard charge and discharge of battery pack Preparation And Usage

=
o

® Standard charge and discharge voltage and current of battery pack at normal
temperature ( Diagram 3)

Standard
Tempe- Maximum Maximum Maximum Minimum

rature Charging current charging voltage discharging current discharging voltage

et aCh
LCP 0 5CA N x 4.2V —— N x 3.0V
current

Constant 3 A

current

25C LFP 3CA Nx4.25V | Nx2.5V

Impulse

current 1UCA

Constant

current 3CA

LMP 1.6CA N x 4.3V e Nx2.2V
Impulse 1DCA

current




B-—5 Special charge and discharge of battery pack Preparation And Usage

® Special charge and discharge voltage and current of battery pack at low temperature.
(Diagram 4)

Constant 1 CA

current

LCP 0. 1CA~0.3CA Nx4.3V | Nx2.0V
mpulse 5CA
current
Constant
current
-35C 0.1CA~1CA Nx1.5V

Impulse
current

Constant
current 1 C’&‘

LMP 0.1CA~0.3CA Nx4.5V Nx 2.0V
Impulse 5CA

current

TIP: When the ambient temperature or cell temperature rise all the specification of battery
pack should revert to as diagram 3




C— 1 Charge and discharge setup

First charge and discharge

Charge And Discharge Setup.

First Charge and discharge Please donot use the new cells directly because they load half power
when they are produced. You need to charge each cell following its charging standard with suited

charger.

First Charge and discharge of kinds
of battery at normal temperature:

-

N
Charge and discharge

setup for LFP battery

B Maximum charging voltage:

4.25V
0.3CA

B Optimum charging current:
B Minimum discharging voltage: 2.8V

B Optimum discharging current: 0.3CA

o

After first charge and discharge please setup the charging and discharging
voltage of different types of battery according its standard

\

Charge and discharge
setup for LCP battery

B Maximum charging voltage:

4.20V
0.3CA

B Optimum charging current:

B Minimum discharging voltage: 3 . 0 V

B Optimum discharging current: 0.3CA

N
Charge and discharge
setup for LMP battery

B Maximum charging voltage: 1 35V

B Optimum charging current: 0.3CA

B Minimum discharging voltage: 2 . 2 V

B Optimum discharging current: 0.3 C A

",




D—-1 Protection Function Important Info

Battery management system ( Reference 1)

_ 5 15 9 i
| ® | |
Charging Input

Controlling
system

Loading Output

O®

Battery Condition
displayer

( Diagram 1 )
®Regular battery management system

Any storage cell to be used by parallel or in series connection, there must be electronic circuit or

monitor circult installed so as to monitor and prevent the cells from damage caused by overcharging
or over—discharging.



D—-2 Simple balancing charger Important linfo

Simple balancing charging system for single cells ( reference 2 )

Under Voltage
Protection
¢ ——A

Loading
output

bm AC Input

(Diagram 2 )

® Simple balancing charger

Setup the single charging circuit for single cell as reference 2 which shows the single charging
circult for 4 single cells. 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 overcharging or over—discharging. he above diagram Is for reference.



F—1 LFP battery can be charged by fast mode Fast charge e

The reason that LFP battery can be charged by fast mode is that LFP cathode activity Is
sintered by mixture of fluorid and thulium and its anode activity 1Is made by nano carbolic
fibre and man—made graphite , which can maintain its original molecule structure and endure
impact when charged by big current.

B The maximum charging current for LFP battery is 3CA and LFP battery can be charged

to full in 20 minutes by this current.
B LFP battery can keep its cycle life of 2000 times when they are charged and discharged
by big current for long time.

B It is normal that the capacity of LFP battery may increase after charging and discharging
cycles.

B LFP battery is an ideal mobile power source.

@®LFP battery can be charged by fast mode



F-1 Repairand Maintenance Repair and Maintenance

m Repair and Maintenance
Battery is a kind of power storage device , It should be right used and well maintained.

m Operation and Storage
Do not open, destroy or burn the battery as there will be chemical composition released to the air.

Operation

No extrusion or puncture to battery.

Do not connect the cathode ( +) and anode (-) by any conductive material( Such as metal)
Do not heat up or joint the battery.

Do not put the battery in the fire.

Do not connect batteries of different types or brands.

Do not connect the old battery with new ones nor connect the battery with different capacity in series or parallel.
The battery can be put in nonconducting container (such as plastic container)

Storage

Please store the battery in cool and breezy place.( The ideal temperature i1s approx 30C).If the temperature Is
higher than 100°C will cause battery break and leakage.

Keep the battery away from moisture , heat, fire, food or drink.

Please keep the battery some distance away from wall.

Please store the battery at its original package as it will cause case break, burning or leakage if battery get short.
Please charge the battery before putting it for long time storage. Check the battery condition once per month
by checking the terminal voltage of each cell to make sure there i1s no big difference in the voltage of same batch.
Please charge if you find the voltage of any cell is lower than 3.0V.

The regular self-discharging rate is about 3% . Please recharge the battery once per half year.



G-1 Common Malfunction Malfunction solution

Cells with same capacity Release the strap and replace the cell with same capacity.

Why the voltage of some cells is 0V?

The impedance of cell may rise during using. If you put any cell of which impedance increased

with other cells in series or parallel connection will cause unsaturated charging and over-discharging,
which will make the capacity decrease and voltage reduce to 0V.

What to do if the voltage of the cell is 0V among the battery pack?

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.



. G-—2 What to do with swelling 7 Malfunction solution

What to do with swelling?

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

=
‘,_.i""__,
e
#’- —
-_' '-Iln:-_ "

N

Swelling Battery Battery Renewer



(3—3 What to do with battery case split or electrolyte leakage ? Malfunction solution

What to do with battery case break or terminal and safety valve electrolyte leakage?

There i1s no danger if the battery case split caused by strong impact or shock during using time, since It
happens please completely discharge the battery and replace It.

If the ambient temperature i1s too high or discharging current is too big, the internal colloid electrolyte will
be melt and leak from safety valve, please wipe up by dry duster cloth or absorptive sponge.

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

The battery case may give out heat during normal discharging and especially the temperature will rise to
80°C-100°C if battery is charged 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 110°C during normal use. Please pay special attention that
the case may be melt at temperature of 150°C--250C.



What to do if the terminal screw thread damaged ; ;
(3—4 and become less crowded 7 Malfunction solution

What to do if the terminal screw thread damaged and become less crowded ?
The battery terminal is usually made of Alum. or copper material. [f you use too hard power to

fix the bolt of terminal connector will cause the thread of screw in the terminal damaged and
become |less crowded.

Terminal screw thread damaged Please remake the screw thread
and become less crowded with special tools



H—-1 uncovered cell Special Risks .

uncovered cell Put the uncovered cell into water uncovered cell get wringing by water

Note: Thereis nodanger when uncovered cell contact with water.



. H—-2 Whatto do if battery contact with skin? Special Risks

What to do if contact with skin? Wash contacted skin with soap and plenty of water.

What to do if contact with skin? \Wash contacted skin with soap and plenty of water.



H—-3 What to do if swallow the battery material incautiously ? Special Risks .

if"

What to do if swallow the battery material incautiously? What to do if battery material contact with eyes?

It will not cause immediate danger if swallow some  |f the uncovered battery material such as electrolyte
battery material incautiously, since this situation or powder hurt your eyes please open your eyes and
happens please make sure the infected person not wash them by plenty of water for at least 15 minutes

use emetic and seek medical attention soon. and seek medical attention socon.



H—-4 Safety Advices Special Risks




|—1 Accident Handle How to handle the unexpected situation ?

Accident Handle Preferred Help Seeking Means
The internal material will leak or get fire only when the 'f the battery break ,smoke or burn please firstly
battery i1s misused. evacuate the people in dangerous area and provide

smoke intake ,and put out the fire by water or put
the smoking battery into water.

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



| -3 Battery Smoking and Burning How to handle the unexpected situation 7

Burning and Smoking
If the battery used at temperature of 150°C or misused by other ways, the internal composition may leak,
vaporize or decompose and the flammable electrolytic material will release. While battery burning, there

will be fluoride and phosphide coming into being, and iIf the LIPF6 In the electrolytic material contact with
water will produce fluoride and carbon dioxide.

The battery is used at temperature of 150°C Fluoride and phosphide come into being while
or misused by other ways. battery burning



| -3 Extinguishing media How to handle the unexpected situation ?

Extinguishing media

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.

The alternative solutions are Type D fire extinguisher, CO2 chemical desiccations or foam fire extinguisher.

Put the battery into water Type D fire extinguisher, CO2 chemical desiccations
or foam fire extinguisher.



|—4 Special Protection Tools How to handle the unexpected situation ?

Aernphnre/\&
|

Protection cloths and

other protection device
-\

®Please use aerophore to prevent breathing bad air.
@®Put on protection cloths or other devices to keep your body away

from electrolyte.




| -5 Personal Protection How to handle the unexpected situation ? | ﬂﬁ

Breathing Protection: Not necessary at normal situation . [f the battery Is
broken please use aerophore.

Hands Protection: Not necessary at normal situation. If to handle the
leaked battery please put on rubber gloves.

Eyes Protection : Not necessary at normal situation. |f to handle the
leaked battery please put on protection glass.

Skin Protection: Not necessary at normal situation. If to handle the
leaked battery please put on rubber apron.



J—1 Quality certificate
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J—2 LFP battery Specification = MODEL TS-LFP40AHA Appendix

Charge: 4.25V
Discharge: 2.5V

Max Discharge Constant:Cunrent. = 3CA
Max Charge Current =<=3CA Current Impulse Current 10CA

Standard Charge/ (80DOD%) =2000Times

Nominal capacity 40AH Operation Voltage

m |I

Discharge Current Cycle Life (70DO0D%) =3000Times
Temperature Durability Operating Charge: -25'C~75°C
Of Case Temperature
Weight 1.6kg=100g
25 = 4.5 45
= (0.3CA 12A)
. 20 = | =8 4.0
S 15 = 3.6 o ® (1CA 40A)
z 0 — 3.0
. :l 25 +9
0(A) 2.0(V) 250
l 0(min) G0 120 180 240
46mm ‘
TS-LFP40AHA CHARGE AT TS-LFP40AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—2 LFP battery Specification

MODEL TS-LFPGOAHA

AppendiX

WwZLe

WG Z

Charge: 4.25V

Nominal capacit Operation Voltage
pacity oA || o0 :
Max Discharge | Constant Current < 3CA
i s e <3CA || current
Stﬂndﬂfd EhﬂrgE'j" cvnle LifE {EﬂDﬂD%J = 2000Times
Discharge Current (70DOD%) =3000Times
Temperature Durability Operating Charge: -25'C~75°C

Of Case

Self-discharge Rate =3%

7o 4.5

B0 4.0
a5 - 3.6
30 _ 3.0
16 [ \ 25
0(A) 2.0(V)
O(min) &0 120 180 240

TS-LFP60AHA CHARGE AT
TEMPERATURE OF 25C

Temperature Discharge: _25°C~75°C

Weight 2.5kg=100g

4.5
® (0.3CA 18A)
4.0 _

15 m (1CA B0A)

3.0—

2 5(V)

TS-LFP60OAHA DISCHARGE AT
TEMPERATURE OF 25C




J—2 LFP battery Specification = MODEL TS-LFP90AHA Appendix

MODEL: TS-LFP90AHA

Charge: 4.25V
Discharge: 2.5V

| Max Discharge | Constant Curent  —3CA
Max Charge Current =3CA Current Impulse Current <10CA

Standard Charge/ (80DOD%) =2000Times

Nominal capacity 90AH Operation Voltage

Discharge Current | Cycle Lite (70DOD%) =3000Times
Temperature Durability Operating Charge: -25C~75°C
Of Case Temperature Discharge: _25°C~75C
Weight 3kg=100g
s 4.5
5 o 0 i " (0.3CA 30A)
3 g 45 3.5 = (1CA 90A)
= 30 3.0
15 2.5
0(A) 2.0(V)
=y O(min) 60 120 180 240
B&mm ‘
TS-LFP90AHA CHARGE AT TS-LFP90AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—7 LFP battery Specification

WZed

L
< G8<

MODEL TS-LFP160AHA Agpendix
N tial n 0 tion Vol Charge: 4.25V
e ol o
Max Discharge | Constant Current< 3CA
Max Charge Current =<3CA Impulse Current= 10CA
Standard Charge/ _ (80DOD%) =2000Times
Discharge Current 0.3CA Lyels Lite - (70DOD%) =3000Times
Temperature Durability kot Operating Charge: -25C~75C
Of Case =450 Temperature
200 4.5 45
" (0.3CA 50A)
160 4.0 4.0
120 3.5 S ® (1CA 160A)
80 3.0
i \ 25 o
0(A) 2901 2.5(V)
O{min) 60 120 180 240 O(Ah) 35 70 105 140 A 210

TS-LFP160AHA CHARGE AT
TEMPERATURE OF 25C

TS-LFP160AHA DISCHARGE AT
TEMPERATURE OF 25°C




J—92 LFP battery Specificaton = MODEL TS—LFP200AHA Appendix

Charge: 4.25V
Discharge: 2.5V

Max Discharge CONStARE CiNent =< 2 C:A

Standard Charge/ (80DOD%) =2000Times

Nominal capacity 200AH Operation Voltage

- _ Cycle Life
Discharge Current IS y (70DOD%) =3000Times
Temperature Durability Operating Charge: -25C~75C
<250C Temperature : :
Of Case P Discharge: _25°C~75°C

250 4.5 4.5
— = (0.3CA BOA)
200 4.0 4.0
150 3.5 - _ s (1CA 200A)
100 4 3.0
En \ 55 3.0
0{A) 2.0(V) 2.50V)
O(min) 60 120 180 240
100mm 182mm
§ TS-LFP200AHA CHARGE AT TS=-LFP200AHA DISCHARGE AT
A4 TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—2 LFP battery Specification

MODEL TS-LFP400AHA

Appendix

MODEL: TS-LFP400/

Nominal capacity 400AH

Charge: 4.25V

tion Vol
il

Max Discharge Constant Curent < 2CA
K 100 SO i

Standard Charge/
Discharge Current

(80DOD%) =2000Times
(70DOD%) =3000Times

Cycle Life

Temperature Durability
Of Case

Operating Charge: -25C~75°C

Temperature Discharge: _25°C~75°C

Self-discharge Rate <3% Weight 13kg = 150g

Wil gge

«

71mm

452 mm

500 4.5 4.5
= (0.3CA 120A)
400 4.0 4.0
300 3.6 e _ = (1CA 400A)
200 — ' 3.0
b :l \ o 3.0
O(A) 200V 2.5(V)
O(min)

TS-LFP400AHA CHARGE AT
TEMPERATURE OF 25C

TS-LFP400AHA DISCHARGE AT
TEMPERATURE OF 25°C




J—2 LFP battery Specification = MODEL TS-LFP800AHA Appendix

Charge: 4.25V

Nominal capacity 800AH Operation Voltage :

Max Discharge
Mectharge et SR
I

Standard Charge/

Discharge Current (70DOD%) =3000Times

Cycle Life

Temperature Durability Operating Charge: -25°C~75C

Of Case Temperature

Self-discharge Rate <3% Weight 25kg+300g

1000 45 [~ 100 4.5
. [ ®(0.3CA 240A)
. 800 ' 4.0 By 4.0 ' m (LECA 400A)
600 3.5 ™ G0 3 E s (1CA B800A)
400 30 = 40 - :
u 200 \ 256 = 20 30

O(A) 200y =109

WIgsZ
Wwgle

2.5(V)
O(min) 60 120 180 240 OD(Ah) 1680 3220 480 640 800 8A0
£
_" 850 mm > TS-LFPS800AHA CHARGE AT TS-LFP800AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




82 |_2 LFPbattery Specification ~MODEL TS-LFP9000AHB Appendix

Slngle cell spEﬂlflcatlnns

I Nmrnma[ Capaclw SDGDAH l Dperatmg Voltage: 2.5V-—=4.25V BThe impedance of
single cell with full capacity at temperature lower than 30°C:<2.5mQ M Short current of
single cell with full capacity at temperature lower than 30°C: approx SOKA M Dimension of
single cell: Height : 1700mm ( Net height notinclude terminal : 1680mm) Length: 360mm

Width: 360mm Weight: =350KG +6KGMSelf-Discharging rate: =3% (monthly)

9000A 8500Ah
A A 2h 4500A 9000Ah 3.3V 2 5V
3h 3000A 9000Ah 3.3V 2.5V
. X 4h 2250A 9000Ah 3.4V 2 5V
: g 10h 900A 9000Ah 3.4V 2 5V
:; e 20h 450A 9000Ah 3.5V 2.5V
Y 4 4 v 50h 180A 9000Ah 3.7V 2.5V
100h 90A 9000Ah 3.8V 2 5V




Appendix .

MODEL TS-LCP50ARHA

J—3 LCP battery Specification

AT : . ~ A IR
EI: rl'l F.I-}. ey -|r| :-"r|_'| |1|+ e | |_ | i E

.~

Nominal ca it Operation Volta
I oA L
Max Discharge Curent < 3CA
viexChargeGurrent  =0.5¢A
Standard Charge/ 0.3CA Cycle Life (80DOD%) =1000Times
Discharge Current : (70D0D%) =2000Times
Temperature Durability <2507 Operating
Of Case - Temperature Discharge: -25C~75C

Self-discharge Rate

25 - 45 [ 100 4.5
o 5 L ® (0.3CA 15A)
o o o [ i - 4.0 s (DECA 26A)
= E & | S I — = s (1CA 50A)

10 1.0 | 40 \\

5 2] 2.6 =g || &0

,,f’f

O{A 2.00V) = 10%%

N Y i 2.5(V)
\ O(min) 60 120 180 240 O(AM) 40 20 30 40 50 B0
46mm 116mm

B0mm

TS-LCP50AHA CHARGE AT
TEMPERATURE OF 25°C

TS-LCP50AHA DISCHARGE AT
TEMPERATURE OF 25°C




. J—3 LCP battery Specification MODEL TS-LCP90AHA Appendix

Nominal it . EO
ominal capac eration Volta
paey ' i
Max Discharge
Max Charge Current =0.5CA lmpm“ cu"_am = T0CA
Standard Charge/ Cvele Lif lEﬂDﬂD%} =1000Times
Discharge Current O 3A [?{IDBD%I =2000Times
Temperature Durability < 250°C Operating
Of Case - Temperature Dtschﬂrga ~25°C~75°C

=
[
— = v o
) x - Lo ® (0.3CA 27A)
r - ta“ 0 - 4.0 = (0.5CA 456A)
= — 3 * = SE S e _ = (ICA S0A)
= 30 | 30 [ 40 | ﬂ
— | e 3.0
- 16 k 2.5 ol
N 0(A = ot
!I[ - ]! - (A) 200V 0% 2.50%)
| ‘ G(min) 60 120 180 240 O(Ah) 18 386 5H4 72 90 108
B1mm

TS-LCP90AHA CHARGE AT
TEMPERATURE OF 25°C

TS-LCP90AHA DISCHARGE AT
TEMPERATURE OF 25°C




J—3 LCP battery Specification @ MODEL TS-LCP92AHA Appendix .

Nominal it 92 AH Overation Volt _Charge: 42V
ominal capaci eration Voltage
P y P Discharge: 3.0V
Max Discharge | Constant Current <  3CA
Max Charge Current =0.5CA Current ,mpm“ ,:umm -~ 10CA
Standard Charge/ e IEDDDD%I =1000Times
P cle Life
Discharge Current 2368 _(70D0D%) >2000Times _

Temperature Durability <2E0°C Operating Cha rga -25°C~75°C
Of Case = Temperature D,E,;h arge: _25°C~75°C

75 - 45 [ 100 4.5
= " (0.3CA 30A)

E E R :: L jz 4.0 = (0.5CA 46A)
X & 45 : : A& " (1CA 924
3 3 30 - 3.0 = 40

15 26 |= 20 3.0

0(A) 2.00V) = 10%% 2:5(0V)

O(min O(Ah) 18 38 54 72 ©0 108
! ) 60 120 180 240
43mm
S-LCP92AHA CHARGE AT TS-LCP92AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




. J -3 LCP battery Specification @ MODEL TS-LCP100AHA Appendix

Nominal it 100AH Operation Volt _m“'““ o
ominal capac eration Voltag
il i )
Max Discharge
Max Charge Current =0.5CA Impu,“ cu"_em — 10CA
Standard Charge/ Cvele Lif iﬂﬂﬂﬂﬂ%l =1000Times
Discharge Current 0-SCA _(70DOD%) >2000Times _
Temperature Durability C Operating
Of Case <250 Temperature D:scharga —25°C~75C

75 =~ ‘38 100 45
80 4.0 [~ 80 4.0

® (0.3CA 33A)
m (0.6CA B50A)

45 - At el = (1CA 100A)
30 ' 30 |- 40 ﬂ
16 / ' 20 L

0(A) 20 -10% oo
0(min) 60 120 180 240 O(Ah) 20 40 60 80 100 120
TS-LCP100AHA CHARGE AT TS-LCP100AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—3 LCP battery Specification MODEL TS-LCP200AHA Appendix .

R varan Nocsatann
ominal capaci eration Voltage
e P
Max Discharge | Constant Current < 3CA
Max Charge Current =0.5CA R impulse Current= 10CA
Standard Charge/ {BUDQD%]‘ =1000Times
Discharge Current 0.3CA Cycle Life {]'nnﬂn%} ~ 2000Times

Temperature Durability Operating

Of Case =250 Temperature Dlschurga -25°C~75°C

150 : 45 [ 100 4.5

ST B ® (0.3CA BOA)
120 : " 4.0 = (0L5CA 1004}
90 | 3.6 = €0 i = (1CA 200A)
60 30 |- 40 W
10 268 =20 R
D{A' 2.0000) = 1 0% I,EM

v O(min) 60 120 180 240 O(Ah) 40 80 120 160 200 240

TS-LCP200AHA CHARGE AT TS-LCP200AHA DISCHARGE AT
TEMPERATURE OF 25°C TEMPERATURE OF 25°C

WWsgZ

Wwggd




. J -3 LCP battery Specification @ MODEL TS-LCP600AHA Appendix

j‘ll!,.l'}'l}i ;;:; ”ﬁ'-"[ || L"‘!II]..,_ [IIJ:I "r; 1111.;

_"|.|__r |

Nominal it AH Operation Volt =nALge: i
ominal capac 600 eration Voltage

EEE P Y P Discharge: 3.0V

Max Discharge | Censtant Current < 2CA

Max Charge Current <0.5CA Comard  oulse Cirteit = T0CA

lHﬂDOD%} — 1000Times
g?:ﬂf:r':ﬂ%‘u“,ﬂﬁﬂ 0.3CA Cycle Life

l?ﬂﬂﬂn%l =2000Times
Temperature Durability Operating

Of Case Ealh Temperature | pischarge: _257C.75°C

| - i e Y

500 45 [~100 45
S " (0.3CA 180A)
® 08 ' £ o 4.0 a (0.5CA 300A)
§ 300 36 I~ &0 p = (1CA BGODA)
200 - 30 | 40
100 26 |- 20
O(A) 2.0(V) =1 0% 2 5(V)
0(min) 80 120 180 240 O(Ah) 120 240 360 480 800 720
@ @
TS-LCP600AHA CHARGE AT TS-LCP600AHA DISCHARGE AT
’.-| TEMPERATURE OF 25°C TEMPERATURE OF 25°C

452 mm




J—3 LCP battery Specification = MODEL TS-LCP600AHB Appendix .

Nominal capacit 600AH Operation Voltage

ety d i

. Max Discharge | Constant Curent < 2CA

viexChargeGurrent  =05¢A
Discharge Current Oimta (70D0D%) =2000Times

Temperature Durability 250°C Operating
Of Case = Temperature Discharge: _25C~75C

Self-discharge Rate <2% Weight

TS-LCP600AHB CHARGE AT TS-LCP600AHB DISCHARGE AT
TEMPERATURE OF 25°C TEMPERATURE OF 25°C

Wwzpz



. J—3 LCP battery Specification MODEL TS-LCP1200AHA Appendix

Nominal capacity 1200AH Operation Voltage

Max Discharge
viexChargeCurrent =05
(80DOD%) =1000Times
g'fanllld:rd %‘uﬂge{t 0.3CA Cycle Life .
ISCharge Lurren (70DOD%) =2000Times
Temperature Durability = Operating
Of Case i Temperature Discharge: _25C-~75°C

Bo0 2w TS-LCP1200AHA CHARGE AT TS-LCP1200AHA DISCHARGE AT
TEMPERATURE OF 25C TEMPERATURE OF 25°C



J—3 LCP battery Specification MODEL TS-LCP10000AHB Appendix .

B Nominal Capacity: 10000AH Dperatmg Voltage: 3.0V——-4.2V BThe impedance of
single cell with full capacity at temperature lower than 30°C:<2.5mQ M Short current of

single cell with full capacity at temperature lower than 30°C: approx 100KA Il Dimension
of single cell: Height : 1460mm ( Net height not include terminal : 1400mm) Length:
A450mm Width: 290mm Weight: =280KG £6KG M Self-Discharging Rate: =3% (monthly)

10000A 9000Ah

7y A 2h 5000A 10000Ah 4.0V 3.0V
3h 3300A 10000Ah 4.1V 3.0V

) : 4h 2500A 10000Ah 4.1V 3.0V
; 5 10h 1000A 10000Ah 4.1V 3.0V
20h 500A 10000Ah 4.15V 3.0V

v 50h 200A 10000Ah 4.16V 3.0V

100h 100A 10000Ah 4.16V 3.0V




. J—4 LMP battery Specification MODEL TS-LMP40AHA Appendix

N _ " OAT 0 on ' \rals _Eharga 4.35V
ominal ca eration Voltag
e e )
Max Discharge _':‘““““‘ Cuent < 3CA
Max Charge Current <1CA Impulﬂ cumnt = 10CA
Discharge Current 0.3CA Cycle Life {;.-unnn%] ~ 500Times
Temperature Durability <2E0°C Operating
Of Case h Temperature Dlsu:harga =25C~75C
Self-discharge Rate =3% 1.6kg = 100g

25 45 [T 100 4.5 | -
po £ 20 = 40 |~ 80 4.0 .{HM1H
0o w0 . e m (0.5CA 20A)
""Hu 5 15 3.5 60 38 = (1CA 40A)
3 3 10 30 40|

. 26 lL20 30 W
0(A) = 20v) 0%, 50 M
O(min) 60 120 180 240 B O(Ah) 7 14 21 28 35 42
p =g >
TS-LMP40AHA CHARGE AT TS-LMP40AHA DISCHARGE AT

TEMPERATURE OF 25°C TEMPERATURE OF 25°C




MODEL TS-LMPG0OAHA

J—4 LMP battery Specification

Appendix

s _LMPGOAHA

B 3 EWE ||
ominal capaci eration Voltage
RaLLEY P _Dlsl:harga 2.2V
Max Discharge ent < 3CA

—— 9k el
Standard Charge/ IBHDDD%] = 300Times
Discharge Current A, Lyole Lita  (70D0D%) = 500Times
Temperature Durability <2507 Operating
Of Case Temperature Dlschﬂrga —25°C~75C
Self-discharge Rate =3% 2.5kg+100g

50 45 [C100 45 T———
e E . = Eﬂ 4.0 ‘m (0.5CA 30A)
=1 3 30= 35 80 - w(1CA. 80A)
- 3 2 30 o i

10— 28] Lo | [ w

D= - 200) =10% 5 gnn _ L
v ., & O(min) 60 120 180 240  O(AW) 10 20 30 40 50 60

61mm I 115mm

TS-LMP60AHA CHARGE AT
TEMPERATURE OF 25C

TS-LMP60AHA DISCHARGE AT
TEMPERATURE OF 25C




J—4 LMP battery Specification MODEL TS-LMP90AHA Appendix

" MODEL: TS-LMF

.
Nominal capacity 90AH Operation Voltage
Max Discharge — Constant Cumrent < 3CA
Max Charge Current =1CA Current
Standard Charge/ {Bﬂ DOD%)= 300Times
Discharge Current 0.3CA Cycle Life {Tﬂl]ﬂﬂ%}:- 500Times
Temperature Durability <2500 Operating
Of Case - Temperature Dlsr.:hﬂrge —25C~75C
Self-discharge Rate =3% Weight

45 100
4.0 £0
as B0
3.0 40
& 25 20
0(A) 20V) “—10%

0(min) &0 20 180 240

® (0.3CA 30A)
» (0.5CA 45A)
= (1CA 80A)

B
-]
=
=

45 60 75 80

<>

BA&mm

TS-LMP90AHA CHARGE AT TS-LMP90AHA DISCHARGE AT
TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—4 LMP battery Specification = MODEL TS-LMP160AHA Appendix .

MODEL: TS-

100 ._'
Nominal ) o
m apa ation age
e b
Max Discharge | Constant E“"'-‘-"t < 2CA
Max Charge Current =1CA Current
Standard Charge/ HUDIJD%I = 300Times
Discharge Current 0.3CA Cycle Life TﬂDﬂD%] ~ 500Times
Temperature Durability <250°C Operating
Of Case - Temperature Dlsrsharge -25°C~75C

- NN B a| ‘u(0.3CA 50A)

S s =L «(0.5CA 0K
) o 20 i) £0 ®(1CA 160A)
3 3 =1 | |
3 3 | y : ' 3.0 A0

_ [/ & 26 |- 2

— 200 iew

o(min) 60 120 180 240 O(Ah) 30 80 B0 120 150 180
Y | |

5
TS-LMP160AHA CHARGE AT TS-LMP160AHA DISCHARGE AT

TEMPERATURE OF 25C TEMPERATURE OF 25C




. J—4 LMP battery Specification MODEL TS-LMP400AHA Appendix

MODEL: TS-LMP4(

400AHA
Nominal it 400AH || Operation Volt _Eh"““ e
minal ca eration Voltag
Linar iR Pt :
Max Discharge
Max Charge Current =<1CA Corears
Standard Charge/ IEUDDD%I 300Times
Discharge Current 0.3CA Cycle Life [?anD%J =~ 500Times
Temperature Durability <2509 Operating
Of Case - Temperature Dlsr.:hﬂrgﬂ ~25°C~75C
Self-discharge Rate =3% 13kg = 150g

500 4.5 100 45
o | | #10.3CA 1204)

. 400 40 80 4.0 k n (0.5CA 2004)

| 35 60 5 ———— . '
HH? 300 5!5 _"--—_.___________ ®(1CA 400A)
> 200 : 3.0 40 - ——

100 Lfffﬁf \\\H%H__ 25 20 | % -:j\

O(A) - - L 20V) =109 2.5(V) L

O(min) 60 120 180 240 O(Ah) 80 160 240 320 400 480

7imm
|

P‘ TS-LMP400AHA CHARGE AT TS-LMP400AHA DISCHARGE AT
452 mm TEMPERATURE OF 25°C TEMPERATURE OF 25°C




J—4 LMP battery Specification =~ MODEL TS-LMP800AHA Appendix

- " Charge: 4.35V
Nominal capacity 800AH Operation Voltage

Discharge; 2.2V

Max Discharge | Constant Curent < 1CA

Max Charge Current =0.5CA Current impiilas CUMEHt =1o0A

Standard Charge/ C ﬂﬂﬂﬂﬂ%l = 300Times

. cle Life
shicidnic i »aeA (70DOD%) > 500Times _

Temperature Durability

Of Case <250°C TE“"PE"““"E Dlschﬂrgﬂ -25°C~75°C
Self-discharge Rate =3% 25kg =300g

1000 45 100 4.5 (0.30A 2408)

800 4.0 60 4.0 = (0/5CA 400A)

800 2 ®(1CA 800A)

400 30 40

200 k 26 b2 90 j

0(A) L2000 0% | oo | |
0(min) &0 120 180 240 ~ O(Ah) 150 300 450 BOD 750 900

£
<« »
EoviE TS-LMP800AHA CHARGE AT TS-LMP800AHA DISCHARGE AT

TEMPERATURE OF 25C TEMPERATURE OF 25C




. J—4 LMP battery Specification MODEL TS-LMP9000AHA

W 9E

WwooLe

Appendix

I Nominal Capacity: 9000AH M Operating Voltage: 2.2V---4 .35V lThe impedance of

single cell with full capacity at temperature lower than 30°C;<2.5mQ M Short current of
single cell with full capacity at temperature lower than 30°C: approx 80KA M Dimension of
single cell: Height: 1700mm ( Net height not include terminal: 1680mm) Length: 360mm

Width: 360mm Weight: =350KG t6KGMSelf-Discharging Rate: =3% (monthly)

9000A 8500Ah
2h 4500A 9000Ah 4.0V 2.2V
3h 3000A 9000Ah 4.1V 2.2V
4h 2250A 9000Ah 4.1V 2.2V
10h 900A 9000Ah 4.1V 2.2V
20h 450A 9000Ah 4.1V 2.2V
50h 180A 9000Ah 4.1V 2.2V
100h 90A 9000Ah 4.1V 2.2V




|F battery Specitication

J_4

I I 2&1.5mm! I

MODEL TS-IF24V4A0AH

Operating
Voltage

Operating
Temperature

17V~25V

Nominal
Capacity

Self-discharge
Rate

Appendix .

Impulse

70DOD% >3000Times

Shelf Life: Over 10 years

Current < 1DBA Current =< 150A
Standard Max Output
Output Power | power < 300W Power }J'HSE-.;UEIEE <3000W
(3CA)90A
10A(cost 3.5h to
Standard EhEI{;B ?u!l} Max Charge (cost 20 min to
Charge Mode| ... EHargeT Current charge full)
With Charger
80DOD% >2000Times
i - =
Cycle life Weight 13kg




. J—4 |F battery Specification MODEL TS-IF24V60AH Appendix

r ==
mm_ 45mm

Operating

Voltage 17V~25V Nominal

Capacity

60AH

< 3%
Temperature Rate

Impulse

Current < 30A Crifrant < 180A

General
Output Power

= H

)

20A(cost 3.5h to

(S:;anddllg d charge full}) Max Charge
§ bl e libisisl, With Charger Current
3
. 80DOD% > 2000Times
Cycle life
70D0OD% > 3000Times

Max Output

Powers 600W Power impulse

Power =3800W

(3CA}180A

(cost 20 min 1o
charge full)
With Charger

wwogd

< 19.5kg

Shelf Life: Over 10 years
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Nominal Operation

i Constant Constant
o4 Max Charge Current 150A Max Discharge | Current 8
= Current Cobrant (nsnt) 500A [| Current idriees 900A/6S

Charge -35C~75C

Operating _

Temperature

Temperature Durability

of Case <250°C

;31-1'1"
TrYYEERT T w
'TEERETITN T

Rate Weight 12kg+300g Durability 3-10vyears

TS-LP12V90AH CHARGE AND DISCHARGE TS-LP12V90AH IMPULSE DISCHARGE AT
BY 100A AT TEMPERATURE OF 25°C DIFFERENT TEMPERATURE
Remark:
This 12V Li-lon battery is specially designed for fuel car as starting—up power battery.
by s Pf Please connect the battery to the cathode and anode terminal of the 12V lead-acid
' battery that itreplace for.
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MATERIAL SAFETY DATA SHEET( form according to EEC Directive 93/112/EC)
NAME: LITHIUM-ION RECHARGABLE BATTERIES

1.IDENTIFICATION (of the product and the supplier)

1.1 Product: None-explosive Rechargeable battery
Trade name and model: LITHIUM—-ION POWER BATTERY
Models: TS=LCP, TS-LFP, TS-LMP

Electrochemical system : Lithium , Phosphor, Iron, Fluorine Compound

. Positive electrode ;
Negative electrode Binder
Electrodes CE?bum"GraphitE LiFCoO 2

Nano Cellulose LiIFFePO4 SoLvent
LiIFNIMnCoO2

Solution of Lithium hexafluorophosphate (LiPF6 )
In a mixture of organic solvents**

Electrolyte

fitsicplits

* Equivalent name: lithiated cobalt oxide.

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

1.2 Supplier:
Name : Thunder Sky Battery Ltd.

Address : Thunder Sky Industrial Base,No.3 Industrial Zone,Lisonglang,Village,
Gongming Town, Bao’ an Dist, Shenzhen, P.R.C
Phone: + 86 765 86026789 Fax: +86 755 86026678

1.3 Emergency contact:CHEMTREC Phone: 1-800-424-9300
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2 — Battery Material Elements and Index

LCP LFP LMP
| [ g we | gm e
| || 0.005% | | || 42% | | || 0.1% I
|' Mn “ 11% | [ p || 16% | | Ca || 0.3% |
| Mg [ 0.7% | | Mn | o0.5% | | PE | 3.3% |
| Co | 1% | Ca | 0.3% | Ni || 1.7% |
| C [ 5.1% | l Graphite || 5% | | Mn | 186% |
| Li ” 28% | [ Na ” 0.01% | | C || 5.1% |
| Cu ” 109 | [ C || 3.19 | | Li || 259 |

| Graphite ” 7.1% | | ” I | Graphite ” |
[ ni [ 1% | I—I\—I ;II;*’I
L ew J ¢ s [ [ sw |
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3 HAZARDS IDENTIFICATION

3.1 Physical:

The Lithium-lon rechargeable batteries described in this Material Satety Data Sheet are sealed units which are not hazardous when
used according to the recommendations of the manufacturer.

Under normal conditions of use, the solid electrode materials and liquid electrolyte they contain are non- reactive provided the battery
integrity 1Is maintained and seals remain intact. There i1s Risk of fire only Iin cases of abuse (mechanical, thermal, electrical), which leads
to the activation of the satety valve and/or the rupture of the battery container. Electrolyte leakage, electrode materials reaction with
moisture/water or battery vent/fire may follow, depending upon the circumstances.

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.

3.2 Chemical
Lheniica Ex Indication Special
posure ; |
R22 62 522
> 1000 °C N/A e eo EoREnE
S37 S43 S45

EC: 38 C EC:24 °C

. A D . a None
DMC: 4 °C DMC: 90 C |
DEC:—43 °C DEC: 127 C E%‘ﬁﬂ'ﬂhﬁd Flammable

EA: -84 T EALTT E

Safety
advices (2)

12190-79-3

EC: 96-49-1

DMC: B16-38-6 | Organic solvents

DEC: 105-58-8 | (DC-DMC DEC- R21 R22 S2 S24 8§26

R41 R42/43 S36 S37 5456

EA: 141-78-6 EA)

N/A( decomposes N/A None Irritant R14 R21 R22 §2 S8 522 S24

21324-40-3
R41 R43 526 S36 S37 S456

established

TRl OSHA Corrosive

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

B Nature of Special risks:

Reacts with water.

Harmful in contact with skin.

Harmful if swallowed.

Risk of serious damage to the eye.

May cause sensitization by inhalation and skin contact.

May cause sensitization by skin contact.

B Safety advices:
Keep out of reach from children.

Keep away from moisture.

Do not breathe dust.

Avoid contact with skin.

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

Wear suitable gloves.
In case of incident, seek medical attention



81  J_7 Material Safety Data Sheet Appendix

FIRST AID MEASURES

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 at once.

In all cases. seek medical attention.

Eve contact: Flush with plenty of water (eyelids held open) for at least 15 minutes.

Skin contact: 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.

Ingestion: Dilute by giving plenty of water and get immediate medical attention. Assure that the victimdoes not
aspirate vomited material by use of positional drainage.Assure that mucus does not obstruct the airway. Do not give

anything by mouth toan unconscious person.
Inhalation: Remove to fresh air and ventilate he contaminated area. Give oxygen or artificial respiration if needed.

FIRE-FIGHTING MEASURES

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° Cresulting 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.

Extinguishing media: spray the battery with water or put the smoking battery into basin at once.
Canbeused: - Type D extinguishers, CoZ, Dry chemical or Foam extinguishers
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.
Eve contact: [ he electrolyte solution contained in the battery s irritant to ocular tissues.

Skin contact: The electrolyte solution contained in the battery causes skin irritation.

Ingestion: The ingestion of electrolyte solution causes tissue damage to throat and gastro/respiratory tract.
Inhalation : Contents of a leaking or ruptures battery can cause respiratory tract, mucus, membrane irritation and
edema.

Special protection: Use self-contained breathing apparatus to avoid breathing irritant fumes.
Wear protective clothing and equipment to prevent body contact with electrolyte solution.
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R

ACCIDENTAL RELEASE MEASURES

T'he 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.

HANDLING AND STORAGE

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

Handling: Do not crush, pierce, short (+) and (-=) battery terminals with conductive (i.e. metal) goods.
Do notdirectly 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 (1.e. plastic) trays.

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
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 jJumble them.

Other: Follow manutacturer recommendations regarding maximum recommended currents and operating temperature
range.

Applying pressure or deforming the battery may lead to the rupture of battery container and disassembly followed
by eye, skin and throat irritation.

FIRECONTROLS/PERSONAL PROTECTION

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

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

Eye protection: Not necessary under normal use. Wear safety goggles or glasses with side shields if handling a
leaking or ruptured battery.

Skin protection: Not necessary under normal use. Use rubber apron and protective working in case of handling of
aruptured battery.
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PHYSICAL AND CHEMICAL PROPERTIES
Appearance : (Physical shape and color as supplied)White Plastic Prismatic cases with ribs, hermetically
sealed and fitted with a metallic terminals/connections.

Temperaturerange:

Occasional

In storage during + 30 C max -30/+ 80 T

discharge during 30/+ 80 C -30/+ 80 C

during charge 0/+75 C 0/+ 7185 €

Specific energy: (Note: Wh = Normal voltage x Rated Ah) kg = Average battery weight)
Specific pulse power: 600w-1200w/kg Varies depending upon size

Mechanical resistance : As defined in relevant |[EC standard

STABILITY AND REACTIVITY
Conditions to avoid : Heat above80 ° C orincinerate. Deform, mutilate, crush, pierce, disassemble. Short
circuit. Prolonged exposure to humid conditions.

Materials to avoid : N/A

Hazardous decomposition products: Corrosive/lrritant Hydrogen fluoride (HF) i1s 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.
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[

TOXOLOGICAL INFORMATION
Thunder Sky Battery Ltd. Lithium—=Ilon rechargeable batteries do not contain toxic materials.

ECOLOGICALINFORMATION

When properly used or disposed, Thunder Sky Battery Ltd Lithium-=Ilon rechargeable batteries can be recycled
and do not present environmental hazard during their life time.

DISPOSAL CONSIDERATIONS
Dispose in accordance with applicable regulations, which vary from country to country.

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

Incineration :

Incineration should never be performed by battery users but eventually be trained professionals in

authorized facilities with proper gas and fumes treatment.

Recycling: Sendtoauthorized recycling facilities.

TRANSPORT INFORMATION

United Nations : UN °© 3090 Classification 9 Packaging ICAO 903 for Air Transport IMDG 903 for Sea Transport

Internations conventions:

Alr IATA Yes
Sea IMD G Yes
Land ADR (road) Yes

RID (rail) Yes

Other:Inthe USA: Code of Federal Regulations (49 CFRCh. 1 §8 173-185)
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REGULATION INFORMATION

The transport of rechargeable lithium—ion batteries is regulated by various bodies (IATA, IMO, ADR, US- DOT) that
follow the United Nations ~ Recommendations on the Transport of Dangerous Goods, Model Requlations, 13 th Revised
edition-2003- Ref, STSG/AC.10/1 Rev. 13 ° Depending on their lithium metal equivalent weight content, design, and ability
to pass safety tests defined by the UN in the " Recommendations on the Transport of Dangerous Goods-Manual
of Tests and Criteria— 3 rd Revised edition - 2002-Ref. Ref. STSG/AC.10/11 Rev. 3 Amendment 1 <> " , 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.

Individual lithium-ion cells and battery packs with respectively less than 1.5 and 8 grams of equivalent Lithium metal
content that pass the UN-defined safety tests, are not restricted for transport (1.0 Ah of declared nominal capacity = 0.3
gram of Li equivalent weight content).



Thunder Sky

BatteryLimited

---------------------------------------------

B Post:518106 W Tel: 0086-755-86026789 WM Fax: 0086-755-86026678
B Http: //www.thunder-sky.com M E-mail: thunder@thunder-sky.com
B Technical Inquiry: winston@thunder-sky.com

B Thunder Sky Industrial Base, NO.3 Industrial Zone, Lisonglang Village,
Gongming Town, Bao'an District, Shenzhen P.R.C
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