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Energy Corporation Report No.: CPK-Lab-UN383PACK18029-A-R1-1

Battery Pack Test Report
(UN38.3)

Customer: Lenovo
Pack Model: L18C3PD1
Nominal voltage: 11.52V
Nominal capacity: 4830mAh 55Wh/
4950mAh 57Wh
Configuration: 3S1P
Cell Type: Coslight CA488769G-Q1 4830mAnh
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1.Figure photo of the pack.
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Lenovo is the trademark of Lenovo, used under license.
Lenovosz B AR & F 7 £ Al &9 @i 47, 1B IF AT B A,

Model Name ¥ S/8/%: L18C3PD1

ASM P/N : SB10W51938

FRU P/N : 5B10W51839
3ICP5/88/70

11.52V = Typical Capacity 4950mAh / 57Wh,
Rated Capacity 4830mAh / 55Wh
BEEE: 4830mAh FERHIEE(limited charging voltage): 13.2V
For use with Lenovo personal computer
HER: MERITLRHERAF

PS: MR T (4 1 ¥ I AR i A 2

The test report is valid for the tested samples only.
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Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

2. UN38.3 Test Report

Test Period 2018/06/28~2018/07/19 Test Spec. ST/SG/AC.10/11/Rev.6/Amend.1

Parts Name Battery Pack Application NB Quantity Pack 16PCS/Cell 30pcs

2.1 Test Summary
Item Test Item Test Result Details
T1 Altitude simulation test (UN38.3-1) Pass Page 5
T2 Thermal test (UN38.3-2) Pass Page 6
T3 Vibration test (UN38.3-3) Pass Page 7
T4 Shock test (UN38.3-4) Pass Page 8
T5 Short Circuit test (UN38.3-5) Pass Page 9
T6 Crush Test (UN38.3-6) Pass Page 9
T7 Overcharge test (UN38.3-7) Pass Page 10
T8 Forced discharge test (UN38.3-8) Pass Page 11

2.2 Test sample list
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Mo. Pack S/N Testitem [ No. Cell Num. Test item
1 Sample No:1/16 38.3.1~5 1 |Coslight CA488769G-Q1 4830mAh 38.3.6
2 Sample No:2/16 38.3.1~5 | 2 |Coslight CA488769G-Q1 4830mAh 38.3.6
3 Sample No:3/16 38.3.1-5 | 3 |Coslight CA488769G-Q1 4830mAh 38.3.6
4 Sample No:4/16 38.3.1~5 | 4 |Coslight CA488769G-Q1 4830mAh 38.3.6
5 Sample No:5/16 38.3.1-5 | 5 |Coslight CA488769G-Q1 4830mAh 38.3.6
6 Sample No:6/16 38.3.1~5 | 6 |Coslight CA488769G-Q1 4830mAh 38.3.6
7 Sample No:7/16 38.3.1-5 | 7 |Coslight CA488769G-Q1 4830mAh 38.3.6
8 Sample No:8/16 38.3.1~5 | 8 |Coslight CA488769G-Q1 4830mAh 38.3.6
g Sample No:9/16 38.3.7 9 |Coslight CA488769G-Q1 4830mAh 38.3.6
10 Sample No:10/16 3837 10 |Coslight CA488769G-Q1 4830mAh 3636
11 Sample No:11/16 38.3.7 11 |Coslight CA488769G-Q1 4830mAh 38.3.8
12 Sample No:12/16 3837 12 |Coslight CA488769G-Q1 4830mAh 3638
13 Sample No:13/16 38.3.7 13 |Coslight CA488769G-Q1 4830mAh 38.3.8
14 Sample No:14/16 3837 14 |Coslight CA488769G-Q1 4830mAh 3638
15 Sample No:15/16 38.3.7 15 |Coslight CA488769G-Q1 4830mAh 38.3.8
16 Sample No:16/16 3837 16 |Coslight CA488769G-Q1 4830mAh 3638

17 |Coslight CA488769G-Q1 4830mAh 38.3.8

18 |Coslight CA488769G-Q1 4830mAh 36.3.8

19 |Coslight CA488769G-Q1 4830mAh 38.3.8

20 |Coslight CA488769G-Q1 4830mAh 36.3.8

21 |Coslight CA488769G-Q1 4830mAh 38.3.8

22 |Coslight CA488769G-Q1 4830mAh 36.3.8

23 |Coslight CA488769G-Q1 4830mAh 38.3.8

24 |Coslight CA488769G-Q1 4830mAh 36.3.8

29 |Coslight CA488769G-Q1 4830mAh 38.3.8

26 |Coslight CA488769G-Q1 4830mAh 36.3.8

2F |Coslight CA488769G-Q1 4830mAh 38.3.8

28 |Coslight CA488769G-Q1 4830mAh 36.3.8

29 |Coslight CA488769G-Q1 4830mAh 38.3.8

30 |Coslight CA488769G-Q1 4830mAh 36.3.8

2.3 Test result

Item Test ltem Test specification Judge criteria ‘ Sample(s)
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Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

1-1.batteries are standard charged. ending |No mass loss 4 packs are first cycle in
in f.uIIy gharged state. All batteries (<0.1%), no leakage, |fully charged
we|gh't is measured. The charged no venting, no (Pack#1~4)
batteries voltage are measured and ) .
recorded. disassembly, no 4 packs are 25 times
A|t|tude 1-2. Batteries sha” be Stored at a pressure rupture and no ﬁre. CyCled ending in fu"y
T1 Simulation of 11.6Kpa or less for at least six hours |Battery voltage drop <|charged state (Pack
(UN38.3-1) at ambient temperature (20£5)C. 10%. #5~8)
1-3.Vacuum is released. All cells weight is
measured. The charged cell voltage are
measured and recorded.
Test Period Start: 2018/06/28 End: 2018/06/28

Test Equipment

#i=§ % Q153, T+ = Q090, Z 7 43 Q0443

Major Problem

Warning Point

Recommendation |The packs pass the test.
Altitude Simulation Test on Charged Packs
Before After voltage residue mass loss
No. th t
© ocv Weight ocv Weight Volt Weight | O oven
Y] @ Y] @ (%) (%)
1 12 640 22995 12638 22994 99 98% 0.00% (0]
2 12,611 229.82 12,610 22981 99.99% 0.00% 0
3 12.643 22977 12.642 22976 99.99% 0.00% (0]
4 12.621 229.82 12618 22981 99.98% 0.00% 0
5 12.635 22995 12.633 229.94 99.98% 0.00% 0
6 12.624 229.83 12.621 22982 99.98% 0.00% 0
7 12618 22981 12,617 229.80 99.99% 0.00% 0
Raw Data 8 12,620 229.76 12616 22975 99 97% 0.00% 0
Mote: L-Leakage ; V-Venting ; D-Disassembly ; R-Rupture ; F-Fire
0O-No Leakage , No Venting , No Disassembly , No Rupture , No Fire
ltem Test Item Test specification Judge criteria ‘ Sample(s)
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Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

Thermal test

2-1. Packs are stored for 6 hours at (72+2) C,
followed by storage for 6 hours at -40+2°C.
The maximum time interval between test

temperature extremes is 30 minutes.

2-2.Repeat 2-1 for 10 times. Then store the

No mass loss
(<0.1%), no leakage,
no venting, no
disassembly, no
rupture and no fire.
Battery voltage drop <

4 packs are first cycle in
fully charged (Pack#1~4)
4 packs are 25 times
cycled ending in fully
charged state (Pack

T2 packs at ambient for 24 hours. All packs 10%. #5~8)
(UN38.3-2) weight are measured. The charged battery
voltage are measured and recorded.

Test Period Start: 2018/07/02 End: 2018/07/09

Test Equipment i w4 Q163, 7+ X T Q090, 4 # ¥ % Q0446

Major Problem

Warning Point

Recommendation |The packs pass the test.

Thermal Test on Charged Packs
Before Alfter voltage residue mass loss
ocv Weight ocv Weight Volt Weight LSSl
(\] @ (\] (@ (%) (%)
1 12.638 22994 12.569 22992 99 45% 0.01% 0
2 12.610 22981 12.534 229.79 99 40% 0.01% 0
3 12.642 22976 12.567 22974 99.41% 0.01% 0
4 12,618 22981 12.544 22980 99.41% 0.01% 0
5 12.633 22994 12.562 22992 99 44% 0.01% 0
6 12.621 22982 12.546 22980 99.41% 0.01% 0
7 12.617 229 80 12.549 22978 99 46% 0.01% 0
8 12,616 22975 12.541 22973 99.41% 0.01% 0
Raw Data Note: L-Leakage ; V-Venting ; D-Disassembly ; R-Rupture ; F-Fire
O-No Leakage , No Venting , No Disassembly , No Rupture , No Fire
ltem Test Item Test specification Judge criteria ‘ Sample(s)
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3-1. Packs are firmly secured to the platform of the No mass loss 4 packs are first
vibration machine without distorting the packs in such [(<0.1%), no cycle in fully
a manner as to faithfully transmit the vibration. The leakage, no charaed
vibration shall be a sinusoidal waveform with a venting, no 9
logarithmic sweep between 7 and 200 Hz and back to |disassembly, no (Pack#1~4)
7 Hz traversed in 15 minutes. This cycle shall be rupture and no fire. |4 packs are 25
Vibration test repeated 12 times for a total of 3 hours for each of 3 |Battery voltage times cycled ending
T3 (UN38.3-3) mutually perpendicular to the terminal face. drop < 10%. in fully charged
3-2. The logarithmic frequency sweep is as follows: state (Pack #5~8)
7-18Hz = 1gn
18-50 Hz =&  0.8mm amplitude
50-200 Hz = 8gn
3-3. All packs weight are measured. The charged packs
voltage are measured and recorded.
Test Period Start: 2018/07/12 End: 2018/07/13
Test Equipment #i=F % Q153, ¥ 3 = T Q090, ##p|:## Q300
Major Problem -
Warning Point -
Recommendation |[The packs pass the test.
Vibration Test on Charged Packs
Before After voltage residue mass loss
No- ™ 5¢cv Weight ocv Weight Volt Weight other event
% @ ) (@ (%) (%)
1 12.569 229.92 12.562 229.90 99.94% 0.01% o]
2 12.534 229.79 12.527 229.77 99.94% 0.01% 0]
3 12.567 229.74 12.559 229.73 99.94% 0.01% o]
4 12.544 229.80 12.536 229.78 99.94% 0.01% 0]
5 12.562 229.92 12.554 229.90 99.94% 0.01% o]
6 12.546 229.80 12.540 229.78 99.95% 0.01% o]
7 12.549 229.78 12.540 229.75 99.93% 0.01% 0]
8 12.541 229.73 12.534 229.71 99.94% 0.01% o]
Raw Data
Note: L-Leakage ; V-Venting ; D-Disassembly ; R-Rupture ; F-Fire
O-No Leakage , No Venting , No Disassembly , No Rupture , No Fire
ltem Test Item Test specification Judge criteria ‘ Sample(s)
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Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

Shock test

T4 (UN38.3-4)

4-1.

4-2.

Packs shall be secured to the testing machine
by means of a rigid mount, which will support
all mounting surfaces.

Packs shall be subjected to a half-sine shock
of peak acceleration 150gn and pulse duration
of 6 milliseconds. Each pack shall be subjected
to 3 shocks in the positive direction followed by
three shocks in the negative direction of three
mutually perpendicularly mounting positions of
the pack for a total of 18 shocks.

. All batteries weight are measured. The

charged cell voltage are measured and
recorded.

No mass loss (<0.1%),
no leakage, no venting,
no disassembly, no
rupture and no fire.
Battery voltage drop <
10%.

4 packs are first cycle
in fully charged
(Pack#1~4)

4 packs are 25 times
cycled ending in fully
charged state (Pack
#5~8)

Test Period

Start: 2018/07/16

End: 2018/07/16

Test Equipment

#eF 4 Q153, T+ % T QO90, e iplzks Q154

Major Problem

Warning Point

Recommendation |The packs pass the test.
Shock Test on Charged Packs
Before Adter voltage residue mass loss

No. th t

° ocv Weight ocV Weight Volt Weight ofhereven
) (9 \J] @ (%) (%)
1 12.562 22990 12.556 229.90 99.95% 0.00% (0]
2 12.527 229.77 12.522 229.76 99.96% 0.00% 0
3 12.55% 22973 12.554 22972 99.96% 0.00% (0]
4 12.536 22978 12.530 22977 99.95% 0.00% (0]
5 12.554 229.90 12.550 22989 99.97% 0.00% 0
6 12.540 22978 12.533 22977 99.94% 0.00% (0]
7 12.540 229.75 12.534 22975 99.95% 0.00% 0
8 12.534 22971 12.52% 22970 99.96% 0.00% (0]
RaW Data Note: |-l eakage ; V-Venting ; D-Disassembly ; R-Rupture ; F-Fire
O-No Leakage , No Venting , No Disassembly , No Rupture , No Fire
Iltem Test Item Test specification Judge criteria ‘ Sample(s)
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Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

Short Circuit

5-1.Packs are placed into a (57+4) °C oven, and
exterior packs temperature are monitored

5-2.When packs exterior reach (57+4)°C, they are
shorted by connecting terminals with a copper

No rupture, no
disassembly, no
explosion, no fire, no
smoke. Packs

4 packs are first cycle in
fully charged
(Pack#1~4)

T5 Test wire of resistance less than 100m Ohm. exterior peak 4 packs ar(_a 25_ times
(UN38.3-5) |5.4. The short was continued for more than 1hour |temperature <170°C. |cycled ending in fully
or the cell temperature return to 57°C. The charged state (Pack
packs are observed for a further 6 hours. #5~8)
Test Period Start: 2018/07/18 End: 2018/07/19
Test Equipment i T 4 Q153, Tk fk E QO75, 4y Q171
Recommendation |The packs pass the test.
Short Circuit Test on Charged Packs
No. Max. Temp.("C) Other event
1 55.36 O
2 55.16 O
3 56.84 O
4 55.39 O
Raw Data 5 56.48 0
6 55.72 O
7 56.18 O
g 55.24 O
MNote: D-Disassembly ; R-Rupture ; F-Fire
(O- No Disassembly , Mo Rupture |, No Fire
Item Test Item Test specification Judge criteria Sample(s)
6-1.Cell’'s diameter > 18mm, Execution impact test. External temperature of |5 cells are first
(A 9.1 Kg mass is to be dropped from a height of cell does not exceed cycle in charged
(61+2.5)cm onto the sample.) 170°C and there is no
. . |states to 50%.
disassembly and no fire
Crush test |6-2.Cell's diameter < 18mm, Execution crush test within 6 hours of the (Pack#1~5)
T6 (UN38.3-6) |(The cells are crushed with a 13 KN with the crush test. 5 cells are after
tester. Once the force is obtained it is to be released.) 25 cycles ending
in charged states
to 50%.
(Pack #6~10)
Test Period Start: 2018/06/28 End: 2018/06/28
Test Equipment BT % QL53, FRcE B Q152, R E& 1 QA37/H F pliE s Q231
Recommendation [The Cells pass the test.
Crush Test on 50% Charged Cells
No. | Max. Temp.(°C) | Other event |No. | Max. Temp.("C) | Other event
1 20.36 O 6 21.56 O
2 21.45 O 7 21.47 O
Raw Data 3 20.15 0 g 20.34 0
4 21.36 O 9 21.38 O
5 21.59 O 10 20.49 O
Mote: D-Disassembly | F-Fire [ O-No Disassembly , No Fire
Iltem Test Item Test specification Judge criteria ‘ Sample(s)
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Report No.: CPK-Lab-UN383PACK18029-A-R1-1

7-1. The charge current shall be twice the Spec’s No disassembly, |4 packs are first
recommended maximum continuous charge current. no fire within cycle in fully
7-2.The minimum voltage of the test shall be as follows: seven days of charged
(a) When the Spec’s recommended charge voltage is not  |the test.
Overcharge more than 18V, thg minimum v<_)ltage of the test shall be (Pack#9~12)
17 tost the lesser of two times the maximum charge voltage of the 4 packs are 25
(UN38.3-7) battery or 22V. times cycled
(b) When the Spec’s recommended charge voltage is more ending in fully
than 18V, the minimum voltage of the test shall be 1.2 charged state
times the maximum charge voltage. (Pack #13~16)
7-3. Tests are to be conducted at ambient temperature. The
duration of the test shall be 24 hours.
Test Period Start: 2018/07/04 End: 2018/07/08

Test Equipment

B iz 7 % Q153,

T f ® QO78, TR Lk E Q148/Q150/Q0236

Major Problem

Warning Point

Recommendation

The packs pass the test.

Overcharge Test on Charged Packs

. Charge Charge
No. Max T {°C Oth t
® | Voltage(V) | Current(a) ax. Temp.(°C) sreven
_ 9 ] 21.36 0
10 2145 O
11 20.59 0
12 i 2048 O
220V 99
13 2125 0O
14 2143 0O
15 2125 O
Raw Data 16 2047 0O
MNote: D-Disassembly ; F-Fire / O-No Disassembly ,No Fire
‘ Item | Test Item Test specification Judge criteria | Sample(s)

10/11

4 ¥ %% QS-3Q-043-02D




Ceb¢pert

Energy Corporation

Report No.: CPK-Lab-UN383PACK18029-A-R1-1

Forced
T8 discharge test
(UN38.3-8)

No disassembly, |10 cells are first

no fire within cycle in fully
seven days after disch d stat
Cell shall be forced discharged at ambient temperature by the test. IScharged states

(Pack#11~20)

10 cells are after
25 cycles ending
in fully
discharged states
(Pack #21~30)

connecting it in series with a 12 V D.C. power supply at an
initial current equal to the maximum discharge current
Specified by the manufacturer.

Test Period

Start: 2018/07/09 End: 2018/07/10

Test Equipment

H=7 % Q153, 7R J{ck E QL60, = /& /& E Q0474/Q0475/Q0476

Major Problem

P4 Q164

Warning Point

Recommendation |The packs pass the test.
Forced discharge are first cycle in fully discharged Forced discharge are after 25 cycles ending in fully discharged
No. Max. Temp.("C) Other event No. Max. Temp.("C) Other event
11 55.36 0 21 49.74 0
12 52.46 0 22 41.23 0
13 49.25 0 23 40.76 0
14 48.25 0 24 45,27 0
15 46.23 0 25 52.14 0
16 52.36 0 26 41.25 0
17 51.75 0O 27 47.23 0O
18 47.36 0 28 43.26 0
19 42.76 0 29 41.59 0
20 42.15 0 30 43.58 0
MNote:D-Disassembly ; F-Fire / O-No Disassembly , No Fire
Raw Data
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