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TS-LFP160AH mechanical dimensions
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TS-LFP160AH electrical specification

FHERE

Nominal Capacity

T {/E %E £ E (Charge) 4.25V
Operation Voltage T E (Discharge) 2.5V

RAREER
Max Charge Current

ExmEEn |BER Crn)| <3CA
Max Discharge Current Bkt ('c'gfﬁ:‘e'ﬁ?) < 20CA

BREZXEBEER

Standard Charge/
Discharge Current
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TS-LFP160AH electrical specification

== (80DOD%) | >3000Times

Cycle Life (70DOD%) | >5000Times

A i iE

Temperature Durability
Of Case

ﬂﬁ%iﬁ fEEE (Charge) -45°C~85°C
Operating Temperature| 4428 bischarge) | -45°C~85°C

Pe E10:) o
Self-discharge Rate 3% (Monthiy)

Weight 5.6kg+100g

http://www.yttrium-power.com/

GWL Europe Ltd.
2nd Floor, 3 Barclays Court Ave
St Peter Port, Guernsey GY1 6AW
The Channel Islands, Europe
EMAIL: info(at)gigawavelink.com

Auto88 - EV & Power Solutions
c/o i4wifi a.s., Prumyslova 11, Praha 10
CZ-10219 Czech Republic, European Union
EMAIL: auto88(at)auto88.cz
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<,; JB’ Job No. L-1200

CORPORATION
22325 West State Route 51
Genoa, Ohio 43430 Thunder Sky Energy Group
Ph: 419 855 3389 Thunder Sky model TS-LFP160AHA
Fax 419 855 3226 Specifications of Li-lon Starting-Up Power Battery For Fuel Car
TS-LFP160AHA Test
Test Report

PRODUCTS TESTED: Ten cells were received as listed in Check-in sheet.
DATES TESTED: Testing was performed from 11-Apr-08 through 18-Sept-08.

TEST PROCEDURE: Test per Specifications of Li-lon Starting-Up Power Battery For Fuel Car,
28-Mar-08, received from S. Lu.

DATA AND OBSERVATIONS:
Nominal Capacity Test at 25°C: All samples tested exceeded the manufacturers published rate
Maximum Charge Current: All samples tested accepted the manufacturers published rate

Maximum DCH Current, constant:  All samples tested discharged at the manufacturers published rate

Maximum DCH Current, 10 pulses: All samples tested discharged at the manufacturers published rate

Nominal Capacity Test at -25°C: All samples tested discharged at the manufacturers published rate

Nominal Capacity Test at 75°C: All samples tested discharged at the manufacturers published rate
Requested by: Steve Lu Equipment used: Firing Circuits High Voltage Cycler

Thunder Sky Energy Group Firing Circuits High Rate Discharge/Charger

Thunder Sky Industrial Base, No. 3 Industrial Zone Freezer No. 7

Lisonglang Village, Gongming Town Precision Scientific Oven

Bao'an Dist. Shenzhen, P.R.C.

POST CODE 5181016 Date samples received: 18-Mar-08

Condition: Good
Acquisition Plan: A

JBI Corporation letters, reports, and data are for the exclusive use of our customers to whom they are addressed and
shall not be reproduced, except in full, without the written approval of JBI Corporation. JBI Corporation letters and

reports apply to only those samples tested, and are not necessarily indicative of the qualities of apparent identical or

similar products.
Prepared by: Ju& M

President 9/18/2008
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JBI

CRORPORATION

Battery Check-in Inspection

Job No. Check-in Date Acquisition Plan Date Received
L-1200 28-Mar-08 A 18-Mar-08
Battery Group Size/
No. Mfg. Brand Part No. ocv Weight Date Code Condition
101 Thunder Sky Thunder Sky | TS-LFP160AHA 3.31 12.55 080308-F16113 Good
102 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.3 12.50 080308-F16112 Good
103 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.31 12.55 080308-F16123 Good
104 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.31 12.55 080308-F16125 _ Good
| 105 Thunder Sky Thunder Sky | TS-LFP160AHA a3 12.55 080308-F16136 Good
106 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.31 12.50 080308-F16122 Good
107 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.3 12.50 080308-F16134 Good
108 Thunder Sky | Thunder Sky | TS-LFP160AHA a3 12.50 080308-F16127 Good
109 Thunder Sky | Thunder Sky | TS-LFP160AHA 33N 12.45 080308-F16129 Good
110 Thunder Sky | Thunder Sky | TS-LFP160AHA 3.31 12.50 080308-F16126 Good
|
|
|
!
I Page 2 of 8

THUNDER-SKY TS-LFP160AH — TEST REPORT - http://www.yttrium-power.com/




L1200 Thunder Sky model TS-LFP160AHA

11-Apr-08 _
Dech Rate Time to 2.5¢ Rated Time
Cell#  OCV amps minules  minutes File Name
101 379 16.0 8965 500 101-10H
102 383 180 6852 600 102-10H
103 37e 160 6888 B0 103-10H
104 374 16.0 700.1 600 . 104-10H
105 375 16.0 700.8 600 108-10H
108 375 18.0 7086 500 106-10H
107 375 16.0 707.9 500 107-10H
108 375 160 6852 600 108-10H
1w 3T 160 7012 500 108-10H
110 417 160 mr 200 110-10H

15 LEP100AMA Nominal Capacity Discharpe, 16 amperes 1o 2 § vaits a1 35°C
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L-1200 Thunder Sky model TS-LFP160AHA

11-Sep-08
Cell # OCY amps Limit File Nama
103 285 4800 @ 4285 103-MAXX-CHA
104 260 4800 425 104-MAXX-CHA

Page d 542
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TS5 LFP160AHA Maximum Charge Current, 480 amps - 4,35 volts lmit af 25°C
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L-1200 Thunder Sky model TS-LFP160AHA
18-Apr-08 '

_ _ ‘Deh Rate Tirme to 2. 5v
Call # Ocy amps minutes File Name
101 410 A80.0 18.07 101-MAXD
102 .98 480.0 2003 102-MAXD

TS LFP1G0AHA 480 ampare Maskmum Discharge Cusrent to 2§ volts 2 25°C
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a1 e
39 1
ar .
28
g: 13
31
29
27

15 — ——

Tima i Seconids

== Coll 104

FRPPPPPLPPELSSSIILLLS

—— Call 103

Fage S of B

THUNDER-SKY TS-LFP160AH — TEST REPORT - http://www.yttrium-power.com/




L-1200
19-Aug-08 "
Mumber of

Dich Rate .

Cell®  OCV  amps & sec Pulses Fila Name.
102 4087 16000 10 102-Pulsebeh
104 4082 18000 10 104-PulseDch

TS-LFP160AHA Maxirtum 8-Second Pulse 1600 Ampors Discharge Currant at 25°C

TRREIDD L RRC P RO P PO R PP I ISP I PSP
Thene it Seconds '
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L1220 Thundar Sky modal T5-LFP160AHA

1B-Apr-08 ,
) Dch Rote Tomperature Teme to 2 v

Ceil # Oy emps "G minutes File Nama

106 388 16.0 25 6018 106- -25C

o7 360 16.0 25 5TEE 103 250

108 3|2 16.0 25 5358 108- -25C

108 1,68 16.0 -25 348 §08- -26C

10 a7z 6.0 -25 509.4 110- -25C

TS LFP1E0AHA Nominad Capacity o -25°C, 16 ampons discharge ta 1.0 veits
|
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L-1200 Thunder Sky modsl TS-LFP180AHA

11-Sep-08 -
. _ Dch Rate Temperature Time to2 v
Coll # OCV amps °C minutes File Name
106 3605 16.0 75 ‘B66.05 . 106-75C
107 3,661 16.0 75 655 61 107-75C
108 3708 160 75 852,93 108-75C
109 3.807 16.0 5 ‘654 48 106-75C
110 4,083 160 75 652 48 110-75C
TS LFP160AMA Nomanal Capacity at 75°C, 16 ampere dischargs to 1,0 volts
"
35 13
e ] -
—#— Battery 108
—— Battery 107
g 25 Battery 108
3| ~—3— Battery 110 |
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Time in Winutes
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LJBI

CORPORATION
22325 West State Route 51
Genoa, Ohio 43430

Ph: 419 855 3389

Fax 419 855 3226

ThunderSky
T1, T3, T4 and

Abuse Testing
Test Report

Job No. L-1200

SAND2005-3123 (3.1,3.2,3.4,4.2,5.1,5.2,5.3)

PRODUCTS TESTED: Nine (9) ThunderSky 160 Ahr modules were received in good condition on 18-Mar-08:

Module Mfr./Brand Part No. OCV  Weight (Ib) Date Code
120 ThunderSky TS-LFP 160AHA 3.3 12.50 080308-F16120
121 ThunderSky TS-LFP 160AHA 331 12.55 080308-F16121
122 ThunderSky TS-LFP 160AHA 3.31 12.50 080308-F16137
123 ThunderSky TS-LFP 160AHA 3.31 12.50 080308-F16117
124 ThunderSky TS-LFP 160AHA  3.31 12.50 080308-F16130
125 ThunderSky TS-LFP 160AHA  3.31 12.30 080308-F16116
126 ThunderSky TS-LFP 160AHA 3.31 12.50 080308-F16114
127 ThunderSky TS-LFP 160AHA  3.31 12.50 080308-F16138
128 ThunderSky TS-LFP 160AHA  3.30 12.50 080308-F16135

DATES TESTED: Testing was performed from 15-Sept-08 through 14-Oct-08.

TEST PROCEDURE:

See Test Program & Results.

DATA AND OBSERVATIONS: See Test Program & Results.

Testing was outsourced.

Requested by: Steve Lu

Thunder Sky Energy Group
Thunder Sky Indusfrial Base, No. 3 Base
Lisonglang Village, Gongming Town, Bao

Bao'an Dist., Shenzhen P.R.C.

POST CODE 5181016

JBI Corporation letters, reports, and data are for the exclusive use of our customers to whom they are addressed and
shall not be reproduced, except in full, without the written approval of JBI Corporation, JBI Corporation letters and

reports apply to only those samples tested, and are not necessarily indicative of the qualities of apparent identical or
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similar products.
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President

10/14/2008
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ol Mo, L-1200

Thunder Sy

Tesl Specilications and Resulls

20  PROGRAM

1

2.2

23

LN Altiude

211 Test Requirements

In acchrdance with the recommendations given forth by the Transport of
Dangercus Goods, Manual of Test and Criferia, Section 38341, Test 1
Allitode Simulabon.

21.2 Test Procedure
Module 124 was stored al 8 pressure of 11.6 KPa for 8 minimum of six
i6) hours at an ambian! temperatune (20 £ 5°C)

2.1.3 Test Resulis

Moduia 124 did not have @ mass or voltage loss. It did not lsak, vent
disassemble, ruplune or catch fire as a result of the testing There was
na visible damage.

UM Vibration

2.21 Test Requirements
In accordance with the recommendations given forth by the Transport of
Dangerous Goods, Manual of Test-and Criteria, Seclion 38 3.4.3; Test 3
Wikbratan

2.2.2 Tosl Procoduns

Module 125 was fastened to the shaker head and subjecied o a
mnusoidal sweep betwean 7 He and 200 Hz and back to 7 Hz, lraversed in
fiftean (15) ménutes. This cycle was repealed twelve (12) tmeas for 8 total of
e (3] howrs ingach mutually perpendicular axis.

2.2.3 Tost Rasults

Module 125 ded not have 8 mass or voltege ioss. |t did not beak, vent,
disassemble. rupture of catch fire as a result of the testing There was
no ddditonad visible damaga

UN Shock

231 Test Requirecments

In accordance with the recommendatons geen forth by the Transpon of
Crangerows Goods, Manual of Test and Crilafia, Sachon 28 3.4 4, Test 4
Shock

23.2 Tes! Procedure

Maodule 128 was fastenad o the drop tower and subjeciad to 3 hall sing
shock with a peak acceleration of 150 g and pulse durabon of six (6)
miliseconds: The UUT receved three (3) shocks in the positive and
negative dwections i each of three (3} orthogonal axes for a totai of
sightean (18} shocks

Fage dela
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2.6

2.3.3 Test Results

Module 126 did not have a mass of vollage 085, 1t did not beak, vent,
dizassemble, ruplure or caich fire as 8 resull of tha testing. Thend was
no adidiional visible damage

Short circull

241 Test Requirements
Test was performed in accordance with SANDZ005-3123 section 5.2,

242 TestProcedurs

Module 123 was subjecisd to a hard short for ten (10) minutes or until
other conditions occurred that prevanied the completion of the test A five
(6} milllahm conductor was Used to acheevea the short. Dala acquisdion was
continuad for an addibanal two (2) hours after the shon was removed

2.4.3 Test Resulis

During tha test, the posdive lead on the module began to glow red. causing
thi wnit to cateh fire. The short was then disconneciad and the module
casing continued o malt,

Overcharge

2.51 Test Requirements
Test was parformed In accordance with SAND2005-3123 section 5.1

2.52 Test Procedure

Modube 121 was overcharged a1 & constant current of 22 amps until d
feached 200% SOC, which was approximately five (5) hours, Data
acquisition was continued for an additional two (2} hours after charging hag
been stopped,

2.5 Test Results

Close 1o the end of the charge cycle, a quarter inch hode formed on the
module and the unit began lo vent. Prior to this, the module began to swall
and its temperature reached apgroximately 77 degrees Celsius,

- Discharge

261 Tesl Reguiremants
Test was performed in accosdance wilh SAND2005-3123 sechon 5.3,

2.6.2 Toest Procediine
Modube 120 was discharged at a rale of T Tor one and & hall (1.5)

hours or until the unil had achieved voltage reversal for fifteen {15) minutes.

Data acquisition was continued for an additional two {2) hours after thae
discharge was completed

2.5.] Tost Results

The discharge was removed bafore 1.5 hours was reachad Dechusa the
madule achleved voltage reversal for fiteen (15) minutes. The module
swalled bul there was no fing, weénbng, of axplosian

Pageliola
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Wator lImmersion

2.7.1 Test Requiremants
Test was performed in accordance with SAND2005-3123 section 3 4

2.7.2 Test Procedure

Module 127 was complaiely rmmersed in sall watar [nomanal

compositan of seawater and at 25°C) for 8 minimum of two hours or wnidl
all visibha reactans had siopped

2.7.1 Test Hesults

MNa visible reaction occumed whean the module was immersad in the salt
water A voltage boss was measured post lest and some oxidation was
observed on the positive and negative terminals

Crush

281 Test Requiremonts
Test was parformed in accordance with SAND2005-3123 sacton 3 1

282 Test Procedurs

Module 122 was crushed batwaen a fat platen and a texiured platen

Tha texturad platen had semicircular Intruders with a 75mm radius at 30mm
apart. The module was then crushed at a displacement 15% its height and
hald for five (§) mnutes. The module was then crushad S0% s hesght or ot
a Torca 1000 times iY's mass and hald for five (5} minwes,

2.8.3 Tes{ Results
The module was crushed and no fire or explosion occurred a3 B result
Mail Penetration

291 Test Requirements
Test was performed in accordance with SANDZ005-3123 sechon 1.2

2.9.2 Test Procedure

- Module 128 was penetrated with & 20mm mild sheel (conductive)

pointed rod that was electrically isolated from the unit. The rate of
panetration was &ight (8) cmisac. untif & displacement of 100mm was
achieved

2.8.3 Test Results
Module 128 venied upon penetration but did not cateh fire or explode

- The END -

Page & of 4
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