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Name of sample: Lithium Battery Pack
F= i G R 42 e i A
Model/& & .4 18650-4S2P
Client: Cognisys, Inc.
AL /
Classification: Commission Test
e P 2% A - Z= 6 IR

Shenzhen Tiansu Calibration and Testing Co.,Ltd
RIN K I = 4 AR R PR &

Shenzhen Tiansu Calibration and Testing Co.,Ltd

FIY R 2 10 B A R A E

B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
RINTARKERETEHELEAE 2511, 445

Web: www.tiansu.org

E-mail: tsjc@tiansu.org

Tel: 0755-89457984

TS(SZ)-J3-001-001-A02
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Name of samples: Lithium Battery Pack Trade mark: -
P A B E A BT -
Commissioned by: Commissioner address:
Cognisys, Inc. 459 Hughes Dr.Traverse City, Ml 49696, USA
ZHEA ZHE A
/ /
Manufacturer by: Manufacturer address:
Cognisys, Inc. 459 Hughes Dr.Traverse City, Ml 49696, USA
| & 2o ] 3 B A A i
/ /
Ma]zufagture%r's Contact Information Manufacturer's Web Site
%ﬂ&ﬁﬁf%ﬁ/%: ﬁéu%ﬁmﬁt'
Phone:231-943-2425 ) )
Email:mwcardwell@cognisys-inc.com
Type/Model shape: Prismatic
Al S #l#: 18650-4S2P &R BER
Appearance color: Blue Sample size
Hmpe: Ee g RF: T(73.11mm)*W(36.58mm)*L(73.06mm)
Rated info. Cell quantity
H Az B 14.8V/5200mAh/76.96Wh Ak % E: 8PCS
Quantity of sample: 30cells+16batteries Cell mode
HodE: 30 MEE+16 MM ¥ AL 5 INR18650M26
Limited charge voltage Cut-off voltage
7 B IR il B £ 1 16.8V ik B E 1 11.0V
Standard charge current Max continuous charge current
FRof 75 B LU 1040mA K R4 75 WL L U 5000mMA
Standard discharge current Max continuous discharge current
H o 7CE, B U 1040mA K RS2, LU 5000mMA

Receiving dat Sample identification
eceiving date ¥ m AR T 5 BO1#~B16#,C

BREH #2021 £9 A 23 H

Completing date Test item: 8 items
5% Fk H #A: 2021 4 10 A 03 £ MR : 8 T

Test conclusion:
o % b
The Lithium Battery Pack submitted by Cognisys, Inc. are tested according to Seclic
Edition of the United Nations Recommendations on the Transport of Dangerous
Criteria (ST/SG/AC.10/11/Rev.7/Section38.3). The test results comply with the relevant retui
& Cognisys, Inc. %AW B4, KFEFHAE (X TRRTpEHAE NS, RRATE
THATRN, WIRERFEFEHRER,

standard.
BT h % 38.3

Date of issue:Oct. 09, 2021
A% H#:2021 4£10 A 09 H

o £ £
i\pJproved by 387 (‘E ge\?iewed by 4,5%% Tiested by 7{@ b
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Description and illustration of the sample:

R LAY S
Test item Sample No. State Remark
AT H TR KA &E
t first cycle in fully charged states;
BO1#~B04# | ° ‘
o BO54~B08H# after 25 cycles ending in fully charged states; B,
ER-_+tANMEAR T RE;
t first cycle at 50% of the design rated capacity;
CO1#~CO5# | ° \ -
E%—‘/]\ffé%ﬁ% 50%%5&5\?@%» CeII
T.6 after 25 cycles ending in fully charged at 50% of the "
CO6#~C10# | design rated capacity; -
EF T AAEIH A 50% M HUE A&
t first cycle in fully charged states;
BO9#~B12# | ° o
T7 EE—MERFE A K H, Battery
’ B134~B16# after 25 cycles ending in fully charged states; B,
ER T ANENR T L RE;
t first cycle in fully discharged states;
C11#~C20# | ° e
T8 ER—MEFT T A Cell
’ fter 25 cycles ending in fully discharged states; X5
C21#~C30# | °
ER -+ AANET T 2K,

Description of the sampling procedure:

BB AR 7 B9 1.9

/
Description of report revision:
HE BT LA

/
Remarks:
&k

The Lithium Battery Pack submitted by Cognisys, Inc. are small batteries.

B Cognisys, Inc. BT 3£ By 42 &, 41 2 /N B,
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Photos of Battery\ & it &

Lithium Battery Pack
18650-4S2P 76.96Wh

14.8V 5200mAh
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Photos of Cell\&, % & &
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38.34 Procedure/ll i % B -
Test 1: Altitude simulation/JUiX 1: & & £
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hour
at ambient temperature (20+5C) .
Ko o B IR B A 2025°C, KAEA AT AT 11.6kpa I E F I F 10 F 6 A/t
Requirement/#7 /& E 3K :
1.Cells and batteries Mass loss limit: <0.1% .
P
i i E #15<0.1%.
38.3.4.1
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
IR B Jo I B e R R R T IR B R B R B 90 % M B SR N IE Bl T A K T LA LA
FnE
3.No leakage, no venting, no disassembly, no rupture and no fire.
HE (M) NTRE. LHA. TE. THHEURTEKIARWL £,
Result
e
Before test After Test
Sar\zr(l)ple MK AT VN Mass loss Residual OCV r-cla—zitlt
BEpE Mass Voltage Mass Voltage JAE K (%) ol 4 HL R (%) ks
H#amRE (9) Fr & ELE (V) ## i R Z () FF - JE (V)
BO1# 370.66 16.641 370.66 16.641 0.00 100.00 P
BO2# 370.78 16.647 370.72 16.645 0.02 99.99 P
BO3# 370.64 16.639 370.64 16.639 0.00 100.00 P
BO4# 370.79 16.657 370.79 16.657 0.00 100.00 P
BO5# 370.66 16.655 370.66 16.655 0.00 100.00 P
BO6# 370.82 16.654 370.82 16.652 0.00 99.99 P
BO7# 370.66 16.646 370.62 16.646 0.01 100.00 P
BO8# 370.62 16.657 370.62 16.657 0.00 100.00 P

Other supplements : Test result "P" decides that the test item passes.
AT MRS R P REH R RIRTH AL,
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38.3.4 Procedure/ 3% 3 B B
Test 2: Thermal test/Si& 2: & & J 3
Test cells and batteries are to be stored for at least six hours at a test temperature equal to
72+2°C, followed by storage for at least six hours at a test temperature equal to -40+2°C,
The maximum time interval between test temperature extremes in 30 minutes, This
procedure is to be repeated until 10 total cycles are complete, after which all test cells and
batteries are to be stored for 24 hours at ambient temperature (20£5°C).
W A g B 7202 CHA B TIERE LD T 6 NI, AF, ERE-40£2CH BT
EEADT 6 AN, FAEE R ERRK Y 30min EEZEE LR FEER 10X, 4,
WHATFIRE N 2085 CH A& THE 24 AS/NET,
P
Requirement/#7 /& 5K :
38.3.4.2 a £
1.Cells and batteries Mass loss limit: <0.1% .
& T 4125 <0.1%.
2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
SR I JE T o JE R AR TR 30 B T L JE B 90 %, M BE SRR IE B T 5E 2 AT R L
Fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
i (B NARE. LHA. TME. THHEURTEKARWK £,
Result
PR R
Before test After Test
Sar\zr; B8 MR AT ik & Mass loss Residual OCV rl-ilsjtlt
B Mass Voltage Mass Voltage & % (%) | 4 HLE (%) Pk 2
H&ERE (9) I 8 e JE (V) # & 72 (9) Fr ¥ B JE (V)
BO1# 370.66 16.641 370.52 16.545 0.04 99.42 P
BO2# 370.72 16.645 370.58 16.555 0.04 99.46 P
BO3# 370.64 16.639 370.45 16.543 0.05 99.42 P
BO4# 370.79 16.657 370.65 16.561 0.04 99.42 P
BO5# 370.66 16.655 370.52 16.568 0.04 99.48 P
BO6# 370.82 16.652 370.63 16.556 0.05 99.42 P
BO7# 370.62 16.646 370.48 16.556 0.04 99.46 P
BO8# 370.62 16.657 370.42 16.567 0.05 99.46 P

Other supplements : Test result "P" decides that the test item passes.
R g WRERPREHAZZMATEFEL.
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38.3.4 Procedure/ 3% 3 B B
Test 3: Vibration/Jll i 3: &3}
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 wave form with a logarithmic sweep between 7 Hz and 200 Hz and back to 7
Hz traversed in 15 minutes, This cycle shall be repeated 12 times for a total of 3 hours for
each of three mutually perpendicular mounting position of the cell.
Ko fem R ek ERkaieWerm L, KAET kR RAUEREHN, U THz &
mE 200Hz, AEHRD EE THz #—MEF, —MEFFLE 15 partvd M. 48
LR A =ANEATE TR H W LB 12 K, 34/ b
38.3.4.3 Requirement/ﬁ‘/&%ﬂ?:
1.Cells and batteries Mass loss limit: <0.1%.
b iU E #1£<0.1%.
2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
F R 30 JE IT B o, R R A MR TR 30 B T R B 90 %, M BE SR 136 B T 58 A T LY L
Foe .
3.No leakage, no venting, no disassembly, no rupture and no fire.
Fom (B) NTRRK. THA. TRE. THRURTEKARWL £.
Result
PR R
Before test After Test
Sa,\;r(l)ple BT Wi E Mass loss Residual OCV rlitsjtlt
B Mass Voltage Mass Voltage JAE K (%) T 4 HLJE (%) Sk 4 B
HERE (9) I 3% # % (V) B R E(9) I 5% % (V)
BO1# 370.52 16.545 370.52 16.545 0.00 100.00 P
BO2# 370.58 16.555 370.52 16.552 0.02 99.98 P
BO3# 370.45 16.543 370.45 16.543 0.00 100.00 P
BO4# 370.65 16.561 370.65 16.561 0.00 100.00 P
BO5# 370.52 16.568 370.52 16.568 0.00 100.00 P
BO6# 370.63 16.556 370.63 16.554 0.00 99.99 P
BO7# 370.48 16.556 370.42 16.556 0.02 100.00 P
BO8# 370.42 16.567 370.42 16.567 0.00 100.00 P

Other supplements :
R g WRERPREHAZZMATEFEL.

Test result "P" decides that the test item passes.
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38.34 Procedure/JlliX 3 B —
Test 4: Shock/HiR 4: &
Test cells and batteries shall be secured to the testing machine, and each shall be subjected
to a half-sine shock of peak acceleration of 150gn (or Acceleration(gn)= (e , which is
smaller) and pulse duration of 6 milliseconds, large cells and large batteries shall be
subjected to a half-sine of peak acceleration of 50gn (or Acceleration(gn)= ==/ which is
smaller) and pulse duration of 11 milliseconds. Each cell or battery shall be subjected to
three shocks in the positive direction followed by three shocks in the negative direction of
three mutually perpendicular mounting positions of the cell or battery for a total of 18 shocks.
DR E IR B EEAN B a2 TR &R E . A B LLEE A 150gn
(F ) /M) W E M &, ROt H 6 B0, AR e AL End
UG % A 50gn (=) sy Ao BRI 11 E AR E R P
38344 | g b MREMA I = E AR EE B R R A R kb &, B R B
RZRHE, BREZEZ A8 KW E,
Requirement/4x /& E 5K :
1.Cells and batteries Mass loss limit: <0.1%.
i U E $15<0.1%.
2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
#gﬁ%ﬁ%%%&ﬁ%%%ﬁ%ﬁ%%%&%gwaﬁiiﬁﬁm%%éﬁ%%%%%
e,
3.No leakage, no venting, no disassembly, no rupture and no fire.
Ha (M) NLRK. THA. TRE. THHRUERLTE KARHK £,
Result/Jl] & £ &
Before test After Test
Sa’\;r(l)ple M ET R Mass loss | Residual OCV rlitsjtlt
e = Voltage Mass Voltage szt %(%) Fl EEE(%) Tz 45 B
H&ERE (9) T B L JE (V) H & i #(9) Fr ¥ B JE (V)
BO1# 370.52 16.545 370.52 16.545 0.00 100.00 P
BO2# 370.52 16.552 370.45 16.552 0.02 100.00 P
BO3# 370.45 16.543 370.45 16.543 0.00 100.00 P
BO4# 370.65 16.561 370.65 16.558 0.00 99.98 P
BO5# 370.52 16.568 370.52 16.568 0.00 100.00 P
BO6# 370.63 16.554 370.57 16.554 0.02 100.00 P
BO7# 370.42 16.556 370.42 16.556 0.00 100.00 P
BO8# 370.42 16.567 370.42 16.565 0.00 99.99 P

Other supplements :

HEfuth s WK%

Test result "P" decides that the test item passes.
“PTRE A E BRI E @,
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38.3.4 Procedure/ 3% 3 B B
Test 5: External short circuit/#lliR 5: s #55E5%
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 57+4°C and then the cell or battery shall be subjected to a short circuit
condition with a total external resistance of less than 0.1 ohm at 57+4°C, This short circuit
condition is continued for at least one hour after the cell or battery external case temperature
has returned to 57+4°C, the cell or battery must be observed for a further six hour for the test
to be concluded.
RFRRINFIREAREE 57+4°C, DUIFEE R BRI RIRELE 5744C, A5, EMIE b
ET, BEEARANT 01 MBHMEBESE, FREREMWIREEKREE 57:4C2 5
38345 | mars 1 bR, MEAREMLAE—FAE 6 A NEA TSR
Requirement/Ax /& & 3K :
1.Cells and batteries meet this requirement if their external temperature does not exceed
170°C;
BB, B R B A1 TR R B A B i 170°C
2. No disassembly, no rupture and no fire during the test and within six hours after this test.
W5 6 /NE AR, TR, TRK,
Result
PR R
Sample Max External Temp Test
No. " 3¢ result
BaGS L LT, Wik R
BO1# 61.5 P
BO2# 61.5 P
BO3# 62.5 P
BO4# 62.5 P
BO5# 61.2 P
BO6# 61.2 P
BO7# 62.3 P
BO8# 60.3 P
Other supplements : Test result "P" decides that the test item passes.
Hpab e WA % R PR E A ZNRTE &L,
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38.3.4 Procedure/Jl| i & % B

Test 6: Crush\Impact/
K 6: FE(RERH)
#H(EHA)

Crush
HE
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be

gradual with a speed of approximately 1.5 cm/s at the first point of contact. The crushing is
to be continued until the first of the three options below is reached.

(a) The applied force reaches 13kN+0.78kN;
(b) The voltage of the cell drops by at least 100 mV;
(c) The cell is deformed by 50% or more of its original thickness.

Once the maximum pressure has been obtained, the voltage drops by 100mV or more, or
the cell is deformed by at least 50% of its original thickness, the pressure shall be released.

E B R S E AP E SR, FEES —A-Befl U2 1.5cm/s Wy E % 18 i
17, BB TE=/N#®TZ —kF 4k

(@)fEH #1153 13kN+0.78KkN;

(b)F A FL SR & F /b 34 %] 100mV;

(C)RL B B Fn AT R E T 2 D 50%.

—HIRB|ZAES, HEELL 100 mV s B EH AT 50%, &N ZHER.
Impact

# &

38.3.4.6 (applicable to cylindrical cells not less than 18mm in diameter) P

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm *
0.1 mm diameter, at least 6 cm long, or the longest dimension of the cell, whichever is
greater, Type 316 stainless steel bar is to be placed across the centre of the sample. A 9.1
kg £ 0.1 kg mass is to be dropped from a height of 61 £ 2.5 cm at the intersection of the bar
and sample in a controlled manner using a near frictionless, vertical sliding track or channel
with minimal drag on the falling mass. The vertical track or channel used to guide the falling
mass shall be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8 mm + 0.1 mm diameter curved surface
lying across the centre of the test sample. Each sample is to be subjected to only a single
impact.
Cells and component cells meet this requirement if their external temperature does not
exceed 170°C and there is no disassembly and no fire during the test and within six hours
after this test.
(FEATEEA/DT 18 Z Kol B ALY o3t ) Fr L o B0 8 B A o Pk — AP b, H %
FAT TR EEE, H—EHAZ K 15.8mm £ 0.1 mm # 316 B! 145 405 B e B 2L & .
KR, BH—REHN 9.1kg+0.1kg A 6122.5 cm By & & 3% 4 & o #F & 2 HAT B AT,
HARBENTEL170C. BRBRERE 6 MRZA, #EELTHEEK, TREAARK £.
Requirement/4x /& Z 3K :
1.Cells and component cells meet this requirement if their external temperature does not
exceed 170°C;
B SR S5 iR B A 3L 170°C
2. No disassembly, no fire during the test and within six hours after this test.

RE /G 6 /N TARIR. TR
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Result
WAL R
Sample No. OCV prior to test Max External Temp Test result
GaLE A AEHEE (V) iR E R & i (C) PR R

CO1# 3.787 110.5 >
COo2# 3.789 116.9 P
CO3# 3.784 114.9 P
C04# 3.789 117.4 P
CO5# 3.785 118.9 P
CO6# 3.795 110.2 P
CO7# 3.792 118.2 P
CO8# 3.796 118.5 P
CO9# 3.789 113.5 P
C10# 3.798 118.9 P

Other supplements : Test result "P" decides that the test item passes.

R WRAERPREAZZIATE EL,
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38.3.4 Procedure/l| & 3 B =
Test 7: Overcharge/Jlli 7: T )JE 7 &
When the manufacturer’'s recommended charge voltage is not more than 18V, the minimum
voltage of the test shall be the lesser of two times the maximum charge voltage of the or
22V, whichever is less. When the manufacturer’s recommended charge voltage is more
than 18V, the charging voltage of the test shall be 1.2 times maximum charge voltage. The
charging current is 2 times of the maximum charging current recommended by the
manufacturer. P
38.3.4.7 WRTXEFENAEEESLIL Y, KUMKW R NAEEEN ZREARH ZFERARL
HEEREE 22V, REFHE N &, wR REFEWAEBELL 18V, nREENZA 1.2
BH ZRERATREEE. REBERAN REFHRATEHET 2 £,
Requirements/#7 % & 5k
No disassembly and no fire during the test and within seven days after the test.
RRHEAERRYRRARET7 AA, NATMARTEKIZLK £,
Result
PR X
Sample No. OCV prior to test Test result
&S REWEE (VD MR 4 £
BO9# 16.633 P
B10# 16.639 P
B11# 16.631 P
B12# 16.649 P
B13# 16.647 P
B14# 16.646 P
B15# 16.638 P
B16# 16.649 P
Other supplements : Test result "P" decides that the test item passes.
HH g WAERPRRAZZIMATE FE L
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38.3.4 Procedure/l iR & B -
Test 8: Forced discharge/Jl|i% 8: &%l # &,
Each cell shall be forced discharged at ambient temperature by connecting it in series with
a 12V D.C power supply at an initial current equal to the maximum discharge current
specified the manufacturer The specified discharge current is to be obtained by connecting
a resistive load of the appropriate size and rating in series with the test cell, Each cell shall
be forced discharged for a time interval(in hours) equal to its rated capacity divided by the
initial test current(in ampere). P
SHELBL  20£5°CHIFFHIRE T, HEARGERE 12V EREE E# T BAKE, WERERE
P& o AT 46 LR I3 38 R B SRR R LU, R B TR A AU A R DAAT 4R HLI
Requirements/47 /& Z K
No disassembly and no fire during the test and within seven days after the test.
REHFEERRFRRARET AN, EERAFMERKIARL £.
Result
kLR
Sample No. OCV prior to test Test result | Sample No. OCV prior to test Test result
e R KR EE (V) MR R B KR EE (V) Mk & R
C11# 3.095 P C21# 3.131 P
C12# 3.054 P C22# 3.106 P
C13# 3.059 P C23# 3.065 P
C14# 3.107 P C24# 3.056 P
C15# 3.074 P C25# 3.116 P
C16# 3.061 P C26# 3.087 P
C17# 3.135 P C27# 3.057 P
C18# 3.135 P C28# 3.051 P
C19# 3.045 P C29# 3.131 P
C20# 3.113 P C30# 3.053 P
Other supplements : Test result "P" decides that the test item passes.
HEAb . KSR P REHA R ZNATE EL,
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STATEMENTS
= ¥

1. The test report is invalid without the official stamp of Tiansu.

AR To e W AL ETE T

2. This report shall not be copied partly without the written approval of Shenzhen Tiansu
Calibration and Testing Co.,Ltd.
IRAEE2FMAR, TNLEINKHATERMBRAEA R FERERRE LTI ES

=%

o

3. This report is invalid without the signature of the approver, reviewer, and tester.

A ETHEAN. FHAFAMA LS TR

4. The testreport is invalid if altered.

ARERR T K.

5. Obijections to the test report must be submitted to Tiansu within 15 days.

Mg EER AN, RTREREZHRTERAHRINEARE L.

6. The testreport is valid for the tested samples only.

AR ERE Z e B Ko



