TEST REPORT
ST/SG/AC.10/11 Rev.5 Section 38.3

AMENDMENTS TO THE FIFTH REVISED EDITION OF THE RECOMMENDATIONS ON THE
TRANSPORT OF DANGEROUS GOODS, MANUAL OF TEST AND CRITERIA

(Section 38.3: Lithium batteries)

Report reference No ,......................... STR12018169S
Tested by (name+ signature) ..........: Billy Tu BZ%TM;
Approved by (+ signature) ................ Ailis Ma C [
A\

Date of issue ........cccccceeeeeeeeeeneneenn..s. Feb. 16, 2012
Testing laboratory ............................. SEM.Test Compliance Service Co., Ltd, b
AdAress ..ccccocveeveeeeeeeeeeeeeeeeeenennns. 3IF, Jinbao Commerce Building, Xin'an Farﬁhen Road, Bao'an

District, Shenzhen, P.R.C. (518101)

ﬂ
Testing location ................c..cc..........;. As above .
O
Applicant .......cccccoociiiiiiiiieeeen . GlobTek, Inc. <&
- O

Address .......cccccccveeeeeeeeeiieiieenn......... 186 Veterans Dr. Northva-b,,\NJ 07647 USA
Manufacturer ..........ccccooiiiiiinnne, GIobTek(Suzhou),%g,)Ltd
Adress .......ccccoccvvcereeresrsnennnn....:. BUIMING 4, NCCSZ%) Jin Ling East Rd., Suzhou Industrial Park,

Suzhou, JiagSu 215021, China

0 ‘u

Standard.............ccooeeorervcssnveinnnn:. ST/ISGIAC.10/11Rev.5 Section 38.3
Test procedure ...........coooeeeeeell Tg@%pproved

O
Procedure deviation ........................t A

o

Non-standard test method ... %? N.A.

R

Y
This test report is sp@iqlly limited to the above client company and product model only, It may not
be duplicated Wit% prior written consent of SEM,Test,

Product Name ...................................Lithium Polymer Battery
Trademark .......ccccceevviieiiiiieeeennn s GlobTek

Model/type reference ........................ BX1600F6779374SIPH3L
Ratings .....ccccoevvvviieiiiiieeeieeeens 13.2V, 21.12Wh(1600mAnh)

Particulars: test item vs. test requirements
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Classification ...........oovceeeeeeceeeeeeeeseeseeeseeeeeeeeneeneent ] Lithium metal batteries
[] Lithium metal cells
X Lithium ion batteries

[] Lithium ion cells

SaMPIES TYPE.....cueoveueeeeeereeeeeeeeeeeeeeieieseeesieeeeeenent. L] Large battery
[] Large cell
X] Small battery
[] Small cell
Dimension ...........cocoiiiiiiiieeeeeee . L2108.0mm
W: 60.0mm
T:48.5mm
Shape ..o Prismatic
Mass of apparatus ...............ccoceviiiiiiieiieiieeeel. 2739 . )&)b
Test Item: N
Test 1: Altitude simulation 3
Test 2: Thermal Test ()Q )
Test 3: Vibration QS
Test 4: Shock /{’NQ
Test 5: External short circuit »(/
Test 6: Impact CQQ)
Test 7: Overcharge PQ)
Possible test case verdicts: . @Q\J
- test case does not apply to the test object'ky\./.........: N(.A.)
- test object does meet the requiremerb&............ ... P(ass)
- test object does not meet the rt)a{q\uirement TR = C-11))
Testing: &Q)%
Date of receipt of test i enl i dan, 30, 2012
Date(s) of perfom‘ta’&% test oo Jan. 30, 2012- Feb. 15, 2012
~

Test Conclusion:

The Lithium Polymer Battery submitted by GlobTek, Inc. is tested according to Section 38.3 of
Amendments to the Fifth Revised Edition of the Recommendations on the Transport of Dangerous Goods,
Manual of Test and Criteria (ST/SG/AC.10/11/Rev.5).

Test Result: Pass.
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ST/SG/AC.10/11Rev.5 Section 3

8.3

Clause

Requirement — Test

Result - Remark

Verdict

38.3

Lithium metal and lithium ion batteries

P

38.3.1

Purpose

P

This section presents the procedures to be followed
for the classification of Lithium metal and lithium ion
cells and batteries.

38.3.2

Scope

38.3.2.1

Lithium metal and lithium ion cells and batteries which
differ from a tested type by:

a) For primary cells and batteries, a change of more
than 0.1 g or 20% by mass, whichever is greater, to
the cathode, to the anode, or to the electrolyte.

b) For rechargeable cells and batteries, a change in
watt-hours of more than 20% or an increase in voltage
of more than 20%.

c¢) A change that would materially affect the test
results. Shall be considered a new type and shall be
subjected to the required test.

38.3.2.2

For the purposes of classification, the following .
standard definitions apply: 4

38.3.3

When a cell or battery type is to be teste l@er
this sub-section, the number and condit of
cells and batteries of each type to be @sted are as
follows: <

Tests 1 to 5 must be
conducted in sequence on
the same battery,

a) When testing primary cells and ries under
tests 1 to 5, the following shall.b ted:

Ten cells in undischarged sjt&g?

j ) \\\'
Ten cells in fully dISCh?K states,

Four small batterieﬁin}ﬁdischarged states,

Four small bz;\ttgl%s in fully discharged states,

( ~7
Four Iargibeﬁteries in undischarged states

Four}a@étteries in fully discharged states

b) wﬁa testing rechargeable cells and batteries under
tests 1 to 5 the following shall be tested:

| Z2|1Z2|Z2|Z2|Z2|2

Ten cells at first cycle, in fully charged states,

pzd

Four small batteries at first cycle, in fully charged
states.

Four small batteries 50 cycle ending in fully charged
states.

Two large batteries at first cycle, in fully charged
states.

Two large batteries 25 cycle ending in fully charged
states.

c) When testing primary and rechargeable cells under
test 6(Impact), the following shall be tested in the
quantity indicated:

For primary cells, five cells in undischarged states and
five cells in fully discharged states
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause

Requirement — Test

Result - Remark

Verdict

For component cells of primary batteries, Five cells in
undischarged states and five cells in fully discharged
states.

N

For rechargeable cells, five cells at first cycle at 50%
of the design rated capacity,

For components cells of rechargeable batteries, five
cells at first cycle at 50% of the design rated capacity.

For prismatic cells, ten test cells are required instead
of the five described above, so that the procedure can
be carried out on five cells along the longitudinal axes
and, separately, five cells along the other axes. In
every case, the test cell is only subjected to one
impact.

d) When testing rechargeable batteries under test
7(Overcharge), the following shall be tested in the
quantity indicated:

.

Four small batteries at first cycle, in fully charged
states.

Four small batteries after 50 cycles ending in fully ° J

charged states.

-
Two large batteries at first cycle, in fully ch ®\/
states, f{‘%

Two large batteries after 25 cycles end@@in fully
charged states. QY

e) When testing primary and r; cfhe;geable cells under
test 8(Forced Discharge), thefollowing shall be tested
in the quantity indicated: Q

The requirement is not
applicable to test batteries.

Ten primary cells in fu@i)szzharged states

Ten rechargeable ¢ells, at first cycle in fully
discharged stat

< )
Ten rech rg<e}ble cells after 50 cycles ending in fully
dischazg{éﬁates

f) wl%\t)esting a battery assembly in which the
aggregate lithium content of all anodes, when fully
charged, is not more than 500g, or in the case of a
lithium ion battery, with a watt-hour rating of not more
than 6200 Watt-hours.
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ST/SG/AC.10/11Rev.5 Section 38.3
Clause Requirement — Test Result - Remark Verdict
38.34 Procedure P
Test 1 to 5 must be conducted in sequence on the P
same cell or battery.
Test 6 and 8 should be conducted using not otherwise P
tested cells or batteries
Test 7 may be conducted using undamaged batteries P
previously used in tests 1 to 5 for purposes of testing
on cycled batteries
38.3.4.1 | Test 1: Altitude Simulation P
38.3.4.1.1 | Purpose P
This test simulates air transport under low-pressure -
conditions.
38.3.4.1.2 | Test procedure 9 b, P
stored at a pressure 11.6 kPa ’\’)\) B
ambient temperature (20 £ 5C). 24°C ) -
Stored times( = 6 hours) 8 hours. -
38.3.4.1.3 | Requirement L P
Cells and batteries meet this requirement if there is‘;l\/&z(?g\gifiz Iosnss no leakage, P
mass loss, no leakage, no venting, no disassemb% disassem%l no rupture
no rupture and no fire and if the open circuit vo t‘&ge of and no fire yéatte pafter
each test cell or battery after testing is not | an testing is nbt Iess?/han
90% of its voltage immediately prior to this procedure. 90% gf its voltage
The requirement relating to voltage is pplicable to imrr:ediatel rigr to this
test cells and batteries at fully disch states. yp
~ procedure.
Mas\s'mg? Test Battery (g) OcCV (V)
Group No. MQQ‘/ M2 Mass OCV1 OCV2 ocv
béto (after the | Loss limit | (before the | (after the (290%)
(" the test) test) (0.1%) test) test) -
01, \573.529 273.51g 0.00% 12.92 12.92 100.0%
fully charged states) 03 | 273209 | 273189 | 0.01% 12.95 12.93 99.85%
,~<M§ 04 273.25g | 273.25¢g 0.00% 13.02 13.01 99.92%
by 05 272.79g | 272.78g 0.00% 13.06 13.06 100.0%
Group B (after fifty 06 273.32g | 273.31g 0.00% 12.92 12.92 100.0%
cycles ending in fully
charged states) 07 273.16g | 273.14g 0.01% 13.12 13.09 99.77%
08 272.68g | 272.67g 0.00% 12.87 12.87 100.0%

Remark

1. Mass loss (%)=(M1-M2)/M1*100% (Where M, is the mass before the test and M; is the mass after the

test)

2.  When mass loss does not exceed the value in Table: Mass loss limit, it shall be considered as "no
mass loss".
3. The OCV of each test cell after testing is not less than 90% of its voltage immediately prior to this

procedure.
4.  Ambient temperature: 24°C
Conclusion:

Lithium Polymer Battery had passed altitude simulation test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict
38.3.4.2 | Test 2: Thermal Test P
38.3.4.2.1 | Purpose -
This test assesses cell and battery seal integrity and -
internal electrical connections. The test is conducted
using rapid and extreme temperature changes.
38.3.4.2.2 | Test procedure P
1) 75°C, 26h -
Test temperature and stored hours 2)-40°C, 26h
The maximum time interval Between test temperature )
extremes is 30 minutes.
Test times repeated 10 times -
After which all test cells and batteries are to be stored 24°C b’ -
for 24 hours at ambient temperature (20+5C) X\
For large cells and batteries the duration of exposure N
to the test temperature extremes should be at least 12 | Small battery
hours. N
38.3.4.2.3 | Requirement CO P
Cells and batteries meet this requirement if there is no ﬁg\gi;i Iosnss no leakage, P
mass loss, no leakage, no venting, no disassembly; d disassem%l no rupture
no rupture and no fire and if the open circuit voltagg%f and no fire yéatte pafter
each test cell or battery after testing is not less thgn testing is nbt Iess?/han
90% of its voltage immediately prior to this dure. 90% gf its voltage
The requirement relating to voltage is not appticable to imrr:ediatel rigr to this
test cells and batteries at fully discharg(e%tates. yp
) procedure.
Mass West Battery (g) OCV (V)
Grou No. M N M2 Mass OCV1 OCV2
P (be \/ (after the | Loss limit | (before the | (after the (%%2//0)
theest) test) (0.1%) test) test) B
01 51g | 273.48g 0.01% 12.92 12.87 99.61%
fully charged states) & @‘? 273.189 | 273.14g | 0.01% 12.93 12.90 99.77%
RN v 04 273.25g | 273.20g 0.02% 13.01 12.98 99.77%
Cé{}’ 05 | 272.78g | 272.73g | 0.02% 13.06 13.02 | 99.69%
Group B (after fifty 06 273.31g | 273.26g 0.02% 12.92 12.89 99.77%
cycles ending in fully
08 272.67g | 272.62g 0.02% 12.87 12.82 99.61%

Remark

1. Mass loss (%)=(M1-M2)/M1*100% (Where M, is the mass before the test and M; is the mass after the

test)

2. When mass loss does not exceed the value in Table: Mass loss limit, it shall be considered as "no
mass loss".

3. The OCV of each test cell after testing is not less than 90% of its voltage immediately prior to this
procedure.

4. Ambient temperature: 24°C

Conclusion:
Lithium Polymer Battery had passed thermal test.

Report No,: STR12018169S

Page 6 of 15




ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict

38.3.4.3 | Test 3: Vibration P

38.3.4.3.1 | Purpose P

This test simulates vibration during transport. -
38.3.4.3.2 | Test procedure P

Cells and batteries are firmly secured to the platform -

of the vibration machine without distorting the cells in

such a manner as to faithfully transmit the vibration.

The vibration shall be a sinusoidal waveform with a P

logarithmic

Duration 15min -

Frequency range THz..... 200Hz...&.7Hz -

Amplitude 0.8mm )Q’ -

This cycle shall be repeated 12 times for a total of 3 \) -

hours for each of three mutually perpendicular

mounting positions of the cell. 9
38.3.4.3.3 | Requirement ( )Q P

Cells and batteries meet this requirement if there is no > P

mass loss, no leakage, no venting, no disassembly .

. . . b There is no mass loss, no
no rupture and no fire and if the open circuit voltag X
S leakage, no venting, no
each test cell or battery after testing is not less { :
o g . . : ; disassembly, no rupture
90% of its voltage immediately prior to this ure. )
) ; . ; and no fire.
The requirement relating to voltage is not ag{@cable to
test cells and batteries at fully discharged,states.
X/
Mass M q;\fest Battery (g) OCV (V)

Group No. M1 . [ M2 Mass OCV1 OCV2 ocv
(before ™ (after the | Loss limit | (before the | (after the (290%)
the test test) (0.1%) test) test) -

01 | 27848y | 27348g | 0.00% 12.87 12.87 | 100.0%

fully charged states) c@’}» 273.14g | 273.13g | 0.00% 12.90 12.90 100.0%

R4 | 273209 | 27320 | 0.00% 12.98 12.98 | 100.0%

%- 05 272.73g | 272.73g 0.00% 13.02 13.02 100.0%

Group B (after fift <<) 06 273.26g | 273.25g 0.00% 12.89 12.89 100.0%
cycles ending in full

08 272.62g | 272.62g 0.00% 12.82 12.82 100.0%

Remark

1. Mass loss (%)=(M1-M2)/M1*100% (Where M, is the mass before the test and M; is the mass after the

test)

2.  When mass loss does not exceed the value in Table: Mass loss limit, it shall be considered as "no
mass loss".
3. The OCV of each test cell after testing is not less than 90% of its voltage immediately prior to this

procedu

re.

4.  Ambient temperature: 24°C

Conclusion:

Lithium Polymer Battery had passed vibration test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict

38.3.4.4 | Test 4: Shock P

38.3.4.4.1 | Purpose P

This test simulates possible impacts during transport. -
38.3.4.4.2 | Test procedure P

Test cells and batteries shall be secured to the testing -

machine by means of a rigid mount which will support | This is small batteries.

all mounting surfaces of each test battery.

a half-sine shock of peak acceleration 150 gn B

Pulse duration 6ms -

the positive direction followed three times shocks -

Each cell or battery shall be subjected to three shocks b -

in the positive direction followed by three shocks in the X

negative direction of three mutually perpendicular \)

mounting positions of the cell or battery for a total of

18 shocks. -
38.3.4.4.3 | Requirement CO P

Cells and batteries meet this requirement if there is no P

mass loss, no leakage, no venting, no disassembly %) .

. . . ¢ There is no mass loss, no
no rupture and no fire and if the open circuit voltag X
S leakage, no venting, no
each test cell or battery after testing is not less { :
N ; . . . . disassembly, no rupture
90% of its voltage immediately prior to this re. )
) ; . \ and no fire.
The requirement relating to voltage is not ag@cable to
test cells and batteries at fully discharged,states.
Mass M q;\fe(sjt Battery (g) OCV (V)

Group No. M1 . [ M2 Mass OCV1 OCV2 ocv
(before ™\ (after the | Loss limit | (before the | (after the (290%)
the test test) (0.1%) test) test) -

01 | 27848y | 27348g | 0.00% 12.87 12.87 | 100.0%

fully charged states) o@’}» 273.13g | 273.13g | 0.00% 12.90 12.90 100.0%

(A\%I 273.20g | 273.20g 0.00% 12.98 12.98 100.0%

%. 05 272.73g | 272.73g 0.00% 13.02 13.02 100.0%

Group B (after fift <<) 06 273.25g | 273.259 | 0.00% 12.89 12.89 100.0%
cycles ending in full

08 272.62g | 272.62g 0.00% 12.82 12.82 100.0%

Remark

1. Mass loss (%)=(M1-M2)/M1*100% (Where M, is the mass before the test and M; is the mass after the

test)

2. When mass loss does not exceed the value in Table: Mass loss limit, it shall be considered as "no
mass loss".

3. The OCV of each test cell after testing is not less than 90% of its voltage immediately prior to this
procedure.

4.  Ambient temperature: 24°C

Conclusion:

Lithium Polymer Battery had passed shock test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict
38.3.4.5 Test 5: External Short Circuit P
38.3.4.5.1 | Purpose P
This test simulates an external short circuit. P
38.3.4.5.2 | Test procedure P
The cell or battery to be tested shall be temperature -
stabilized so that its external case temperature
reaches 55C
Short circuit condition with a total External resistance -
of less than 0.1ohm
The cell or battery must be observed for a further six -
hours for the test to be concluded.
This short circuit condition is continued for at least one -
hour after the cell or battery external case temperature )&:6
has returned to 55°C )
38.3.4.5.3 | Requirement " P
Battery.external P
Cells and batteries meet this requirement if their t rature does not
external temperature does not exceed 170°C and exceed 170°C, and there is
there is no disassembly, no rupture and no fire within ] o disassembly, no fire
six hours of this test. A, ~| and no rupture within six
PQ hours of this test
External Y%
G N Highest c 'Ce??@ Resul
roup 0. Temperature riteria esult
(0) <
01 55.5TC O\»Q, attery external temperature does not P
Group A 02 55.60\0-\/@ excged 170°C, and there. |s. no.dlsassemblyt =
. ; no fire and no rupture within six hours of this
(at first cycle, in fully S5 A =
charged states) 03 test
04 | QB.5°C P
05 "~ 55.3C P
)
Group B 55.6°C P
(after fifty cycles ending &< -
in fully charged states)§ o7 55.4°C P
[° . N P
) 08 554°C
Ambient temperature: 23°C
Conclusion:
Lithium Polymer Battery had passed external short circuit test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict
The test sample P
38.3.4.6 Test 6: Impact Component cell of
rechargeable batteries.
38.3.4.6.1 | Purpose P
This test simulates an impact. P
38.3.4.6.2 | Test procedure P
- Dropped height 61+2.5cm, -
- mass 9.1Kg -
- diameter bar 15.8mm -
- Impact position: P
A cylindrical or Prismatic cell is to be impacted with its
longitudinal axis parallel to the flat surface and b
perpendicular to the longitudinal axis of the 15.8 mm xo
diameter curved surface lying across the centre of the CyIindricaIM
test sample, .
Prismatic cell is also to be rotated 90 degrees around o
its longitudinal axis so that both the wide and narrow ()
sides will be subjected to the impact. L
A coin or button cell is to be impacted with the flat Y N
surface of the sample parallel to the flat surface and
the 15.8 mm diameter curved surface lying across-its
centre. ~
38.3.4.6.3 | Requirement P
After the test, The, P
Cells and component cells meet thl% uwement if component Cells external
their external temperature does n ceed 170°C and | temperature does not
there is no disassembly and n@\f/‘?ewnhm six hours of | exceed 170°C and there is
this test. Q no disassembly and no fire
NS within six hours of this test.
Cemponent
Ils external N
Group No. x|, temperature Criteria Result
) (C)
(\Q\(f 87.5C The component Cells external temperature P
R 90.2C does not exceed 170°C and there is no P
Group A, - 02 ' disassembly and no fire within six hours of
atfirst cycle at 50 03 87.7C | this test. P
the design rated
capacity (Horizontal) 04 86.4°C P
05 91.5C P
06 95.7C P
Group B, 07 89.2°C P
at first cycle at 50% of 96.6C =)
the design rated 08 '
capacity (Vertical) 09 84.7°C P
10 90.6C P

Ambient temperature: 24.0°C

Conclusion:

Lithium Polymer Battery had passed Impact test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict
38.3.4.7 Test 7: Overcharge P
38.3.4.7.1 | Purpose P
This test evaluates the ability of a rechargeable -
battery to withstand an overcharge condition.
38.3.4.7.2 | Test procedure P
2x1600=3200mA, Twice P
the manufacturer's
The charge current .
recommended maximum
continuous charge current
The minimum voltage of the test: P
a) The minimum voltage of the test (The P
manufacturer’'s recommended charge voltage is not 22V
more than 18V). '6
b) The minimum voltage of the test (The \')\) N
manufacturer’'s recommended charge voltage is more
than 18V). .
Ambient temperature. Z?CQ . -
The duration of the test. ®24\r{ours -
38.3.4.7.3 | Requirement R QU P
Rechargeable batteries meet this requirement if ter& There is no disassembly P
is no disassembly and no fire within seven day@’ﬁf the | and no fire within seven
test. CA days of the test.
Group No. C};ite?i}a Result
01 o@“ﬁere is no disassembly and no fire within P
Group A 02 .\(b)\,‘seven days of the test. P
(at first cycle, in fully charged g
states) Q§\/ P
P
e
D 05 P
Group B B 06 P
(after fifty cycles ending in u@% =
charged states) 07
. P
PaN 08
Ambient temperatq’%§24°c
Conclusion:
Lithium Polymer Battery had passed overcharge test.
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ST/SG/AC.10/11Rev.5 Section 38.3

Clause Requirement — Test Result - Remark Verdict
38.3.4.8 Test 8: Forced discharge N
38.3.4.8.1 | Purpose N

This test evaluates the ability of a primary or a -
rechargeable cell to withstand a forced discharge

condition.
38.3.4.8.2 | Test procedure N
Each cell shall be forced discharged at ambient N

temperature by connecting it in series with a 12 V DC,
power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer.

The specified discharge current is to be obtained by N
connecting a resistive load of the appropriate size and '6
rating in series with the test cell, Each cell shall be X
forced discharged for a time interval (in hours) equal \)

to its rated capacity divided by the initial test current
(in ampere) 3

38.3.4.8.3 | Requirement ( Q° N

Primary or rechargeable cells meet this requirement if N
there is no disassembly and no fire within seven daysQZ)
of the test. Y
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*** End of Report ***
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