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Name of sample:

7= 0 4 s
Model/# 5 #.4:
Client:

B AL
Classification:

A9 2K A -

LiFePO4 BATTERY PACK

B R ok 48 W 2

LP16-48100

MUST ENERGY (GUANGDONG) TECHNOLOGY
CO.,LTD
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Commission Test
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Shenzhen Tiansu Calibration and Testing Co.,Ltd
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Shenzhen Tiansu Calibration and Testing Co.,Ltd

BRI 2R B A IR A 5]

B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
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Web: www.tiansu.org
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Tel: 0755-89457984
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Name of samples: LiFePO4 BATTERY PACK
HRLAH BRAEEm

Trade mark: MUST
B A% MUST

Commissioned by:

MUST ENERGY (GUANGDONG) TECHNOLOGY
CO.,LTD

ZHEAL

xR U7 FK) FeREMAEARA

Commissioner address:

1-5F, 7F, 9F, 10Fof No.8 building,No.115,Zhangcha Road
1,Chancheng district,Foshan city, Guangdong
Province,P.R.China

ZEHE % A it

FEAAHBLTERRKE—HB 115 T N\NE—E. Z&.
E.NME. . tE. LE. +E

Manufacturer by:

MUST ENERGY (GUANGDONG) TECHNOLOGY
CO.,LTD

1 B A

FH&R U F) HREMEARAE

Manufacturer address:

1-5F, 7F, 9F, 10Fof No.8 building,No.115,Zhangcha Road
1,Chancheng district,Foshan city, Guangdong
Province,P.R.China

il 3 A7 3t

FE AAHLTERXKE & 115 5\ E—F
E.NME. EE. tE. LE. T &

s ZEs =

Manufacturer's Contact Information
FERBR AR
Phone:15012636534 Email:rd-cp@mustpower.cn

Manufacturer's Web Site
] 1 7 Ak

www.mustpower.cn

Type/Model
A Z M A LP16-48100

shape:Approximate Cuboid
HERR: EKFHR

Appearance color: Black and White

GRY e =R

Sample size
# & R ~F:L(580mm)*W(400mm)* H(175mm)

Rated info.
% 4z B 51.2V/100Ah/5.12KWh

Cell quantity
H e E: 16PCS

Quantity of sample: 30cells+8batteries

FamHE: 30 N E+8 N

Cell mode
KA 548173120

Limited charge voltage

7, B, PR ) HE E : 57.6V

Cut-off voltage
7k L b B R 44.0V

Standard charge current
PRV 78 FL LU 20.0A

Max continuous charge current
A 42 78 WL LU 50.0A

Standard discharge current
#f 7, B U 50.0A

Max continuous discharge current
A 2 s L 100.0A

Receiving date
R EH#: 2021 £ 10 A 9 H

Sample identification
e w AT R T 5 BO1#~B08,CO1#~C30#

Completing date
K EI#1: 2021 £ 10 A 19 H

Test item: 8 items
MAKITE : 8 T

Test conclusion:
o) =

The LiFePO4 BATTERY PACK submitted by MUST ENERGY (GUANGDONG) TECH

according to Section 38.3 of The Seventh Revised Edition

Transport of Dangerous Goods, Manual of Test and Criteria (ST/SG/AC.10/11/Rev.7/ égtI %

comply with the relevant requirements of the standard.

mEHSA (R HEFERFEARAAZLWHRKERMA, KEFRGE (X TAR
FHY FLBTMRE 38.3 WHATARM, MIAERF SATEEKXERK,

of the United Nations Reco

ok
Approved by

GEA
Reviewed by

#1214

K HEE:
BB il by Al
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Description and illustration of the sample:

B o LB Rk
Test item Sample No. State Remark
I35 E R KA &
at first cycle in fully charged states;
B01#~B02# N
T1~T5 T — MBI o T Battery
’ ’ BO3#~B04# after 25 cycles ending in fully charged states; 7
ERF_tTANEA T2 RE;
t first cycle at 50% of the design rated capacity;
CO1#~CO05# | ° ‘ o
E%"/l\ﬂgﬂ\jﬁ% 50%9"7@‘1}%@%, Ce”
T.6 after 25 cycles ending in fully charged at 50% of the .
CO6#~C10# | design rated capacity; ~
ER T HEANEFT nE 0% A&
t first cycle in fully charged states;
BO5#~B06# | ° L
T7 g — MBI A K Battery
’ BO7#~BO8H after 25 cycles ending in fully charged states; B,
EF T AANER T AR,
t first cycle in fully discharged states;
C11#~C20# | 2 e
T8 ER MBI T A Cell
’ after 25 cycles ending in fully discharged states; A
C21#~C30# C s
ER -+ EANET T 2K,

Description of the sampling procedure:

BUR AR 7 B9 U AL

Description of report revision: The report on the basis of the original report
TSZ21100016-P02-R01company Chinese name "MUST ENERGY (GUANGDONG) TECHNOLOGY

CO., LTD." changed to "MUST ENERGY (GUANGDONG) TECHNOLOGY CO., LTD."

WE BT : 2R & ERERE TSZ21100016-P02-R01 Hy o ah E¥ A F H X L8k “E# R (KD
FREAFRAE” BEA “XHE KR FREAZARLAE .

Remarks:

&k

The LiFePO4 BATTERY PACK by MUST ENERGY (GUANGDONG) TECHNOLOGY CO., LTD
are large batteries.

HEHR U F) FREFEARARA SR HRKERMEE KB,
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Photos of Battery\ & it & A
MUST
Product Name: LiFePO4 BATTERY PACK
Model: LP16-48100
Nominal Energy/Voltage: 5.12kwh/51.2V
Nominal Capacity: 100Ah
Dimension (W*D*H) 580*400*174mm
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38.3.4 Procedure/ill i % B =
Test 1: Altitude simulation/JUR 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) .
e, X Au B AR IR B 2025°C, AAEA AR AT 11.6kpa HIFRF + DT 6 /et
Requirement/47 /& E 3K :
1.Cells and batteries Mass loss limit: <0.1% .
P
¥ i U E 1 5<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 T o P R N AR T IR m AP B EHY 90 % W B SK R E | T XA 7 A
AL
3.No leakage, no venting, no disassembly, no rupture and no fire.
o (B NARE. LHA. TfE. THHEURTE KIARWK £,
Result
LS
Before test After Test
Sa’\rlr; e MK AT MR Mass loss Residual OCV r-(la—zlsjtlt
RS Mass Voltage Mass Voltage FE %(%) Fl & EEE(%) IR 45 B
i fE (kg) FF - ELE (V) ## & i # (kg) IF % B E (V)
BO1# 47.071 54.989 47.071 54.967 0.00 99.96 P
BO2# 47.068 55.792 47.068 55.775 0.00 99.97 P
BO3# 47.059 54.703 47.059 54.698 0.00 99.99 P
BO4# 47.039 55.975 47.039 55.964 0.00 99.98 P

Other supplements : Test result "P" decides that the test item passes.
HAb . MKERPREH R ZNATE EL,




Rep. No.:TSZ22110251-P11-R01

Page 8 / 16 Pages

38.3.4 Procedure/3l|iX 3 & B
Test 2: Thermal test/JiX 2: 32 & |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).
Koo EIRE A 7282 CNEHTIEER DT 6 NN, AE, ERE-40£2CHELT
e AT 6 A/NEE, TSR E B E R KO 30min, A EAE ERFREAF 10K, 4)F,
W HAEFFIRE N 2085 CH A TR E 24 M/NEE,
P
Requirement/#7 /& 3K :
38.3.4.2 : s
1.Cells and batteries Mass loss limit: <0.1% .
6 i & 415 <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.
R 30 J5 IT B o R R AR TR 30 B T R B 90 %, M BE SR 136 B T 5E 2 T LY L Y
Fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
B (B) NERR. THA. TRE. THRURTEKAROL £.
Result
PR R
Before test After Test
Sa,\r‘r;ple M AT ik & Mass loss Residual OCV rlitsjtlt
R Mass Voltage Mass Voltage it & K (%) ol 4 B, JE (%) ik 2
FaRE (kg) Fr ¥, JE (V) & 5 (kg) T ¥, % (V)
BO1# 47.071 54.967 47.071 54.670 0.00 99.46 P
BO2# 47.068 55.775 47.068 55.401 0.00 99.33 P
BO3# 47.059 54.698 47.059 54.392 0.00 99.44 P
BO4# 47.039 55.964 47.039 55.651 0.00 99.44 P

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

b WAL R PR EA R ZNRATE &t
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38.3.4 Procedure/Jl|i% 3 B B
Test 3: Vibration/Ji& 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 femERh ek ERkaieWerm L, KAETERA. RAUEREHNX, U THz &
mE 200Hz, %A EHE D EE THz A —MEFR, —MEFXFRLE 16 s &am. 408
LR MM A EAE TR A H LB 12 Kk, 3 AN .
38.3.4.3 Requirement/Ax /& E 3K :
1.Cells and batteries Mass loss limit: <0.1%.
b iU E #1£<0.1%.
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.
B R I8 J5 IT B o JE R A R TR 30 B T - R B 90 %, M BE SR 136 B T 58 2 T LY B
e,
3.No leakage, no venting, no disassembly, no rupture and no fire.
BE (M) NLRE. LHA. TRE. THHEURTEKIARNL £,
Result
JWRER
Before test After Test
Sar\zr; e ANavc) Wi e Mass loss Residual OCV rlzﬁtlt
B R B Mass Voltage Mass Voltage JAE K (%) Fl 4 (%) ks 2
o fE (kg) Fr - ELE (V) ## & 7 £ (kg) I - JE (V)
BO1# 47.071 54.670 47.071 54.654 0.00 99.97 P
BO2# 47.068 55.401 47.068 55.401 0.00 100.00 P
BO3# 47.059 54.392 47.059 54.387 0.00 99.99 P
BO4# 47.039 55.651 47.039 55.645 0.00 99.99 P

Other supplements : Test result "P" decides that the test item passes.
R g WRERPREAZZIMATEEL.
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38.34 Procedure/liX 3 B —
Test 4: Shock/WiX 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)= ) , 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)= V= ) , 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.
DA EMEEEEEFE N RS R 2R RET . 0 E A B85 UL 5 150gn
(FG\) B/ ME) W E M E &, RobH 6 B0, AR dufALEn
olii MEZ R AMEE 50gn (H 5 S5 s ME) F RS at ) 11 ED B ERRE . P
D BN MM ANE N EHEENERER T UNETMEX ZReE, BEEERTHE
RZRmE, BREZEZ A8 KA L.
Requirement/#x /& E 5K :
1.Cells and batteries Mass loss limit: <0.1%.
i L 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.
iR I0 J5 I B W R R TR R BT I B W R B 90 % M6 B K 1 A T 5T 4 K 5T L B L
e,
3.No leakage, no venting, no disassembly, no rupture and no fire.
Fi (B NERR. THR. THE, TRRUALTE KAZBR £.
Result/Jl i & &
Before test After Test
Sa,\T;ple AT IR S Mass loss | Residual OCV rlzﬁﬁt
B Mass Voltage Mass Voltage REBREK(%) | FREE%) k4 2
MEFRE (kg) | FEHEEWV) B & it # (kg) T ¥ 8 JE (V)
BO1# 47.071 54.654 47.071 54.632 0.00 99.96 P
BO2# 47.068 55.401 47.068 55.395 0.00 99.99 P
BO3# 47.059 54.387 47.059 54.371 0.00 99.97 P
BO4# 47.039 55.645 47.039 55.623 0.00 99.96 P

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

b7 WAL RPREA R ZNATE &L,
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38.3.4 Procedure/#i& 3 B B

Test 5: External short circuit/l|i% 5: 4 4%

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.

REFRBIFIRE R 5744°C, UM EMHFBINRIRE L 5724C, K5, £IHIE
ET, REEGHANT 01 REBHABERE, FEERBEAMNIIREBEEKRRE 5744 CZ 5 P
38.345 | mge 1 betll, B EREMLAE—SNE 6 MR R TSR,
Requirement/47 /& E 3K :
1.Cells and batteries meet this requirement if their external temperature does not exceed
170°C;
WS B B S TR B A B 3T 170°C
2. No disassembly, no rupture and no fire during the test and within six hours after this test.

WG 6 /NN R, TR, TR,

Result
WKL F
Sample Max External Temp Test
No. o R result
)ﬁéuuu%% #nuﬁ@%%lxmf{( C) /ﬂﬂiﬁtéé{%
BO1# 58.2 P
B02# 58.1 P
BO3# 58.2 P
BO4# 58.0 P

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

A WAL R P REA R ZNKATE &L,
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38.3.4 Procedure/#lliX# B =

Test 6: Crush\Impact/
WK 6: HFEGEH)
#H(FEH)

Crush
B E
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 AT E S E. HEES — A H A U4 1.5em/s HE E 8 18 it
17, HETE=N#®FZ k3 Ak

(@)fEFl #7135 % 13kN+0.78kN;

(b)F s L E & F b 14 %] 100mV;

(C)E M EE F A R E T E D 50%.

— BB ZAES, BEEBRL 100 mV S B S LM AT 50%, &N ZER.
Impact

#E

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.
(ERTEET/NT 18 ZXWEAEL &t ) K b ST e & P AE—AFE L, E) %
FHATFMRETE, ¥ —HAZK 15.8mm £ 0.1 mm & 316 B T A4 MEE KR F OALE,
KRG, B—REH 9.1kg0.1kg WA 6122.5 cm B & % M & . B & E#HTREA,
HONRIBEN TR 170C. HikBRERE 6 MINBTZ N, FomL LA, TRXKIAZL .
Requirement/47 /£ E 3K :
1.Cells and component cells meet this requirement if their external temperature does not
exceed 170°C;
W WA TR E N A2 170C;
2. No disassembly, no fire during the test and within six hours after this test.

WG 6 /NN, TR K.
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Result
PR R
Sample No. OCYV prior to test Max External Temp Test result
P& RS REWEE (V) e R H W = 4 K (C) AR

Co1# 3.264 24.6 P
Co2# 3.250 241 P
COo3# 3.243 24.8 P
C0o4# 3.255 241 P
CO5# 3.272 24.5 P
COo6# 3.265 24.5 P
COo7# 3.274 23.4 P
Cos# 3.274 24.2 P
CO09# 3.244 247 P
C10# 3.260 249 P

Other supplements :

R MRAERPREAZZIATE EL,

Test result "P" decides that the test item passes.
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38.3.4 Procedure/3l|& # & =
Test 7: Overcharge/Jlli 7: T J& 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 WRTFEFENAEEESLL Y, KUMKW R NAEEENZEARH ZHFERARL
HEEREE 22V, REFHE N, wR REFEWAEBELL 18V, nREENZA 1.2
B ZRERATEEE. REBERN REFHRIATEHET 2 £,
Requirements/#7 % & 5k
No disassembly and no fire during the test and within seven days after the test.
RRHFEAERRFRRRET AA, NAMAERTEKIZK £,
Result
PR X
Sample No. OCV prior to test Test result
&GRS REwEE (V) MR 4 £
BO5# 54.989 P
BO6G# 55.792 P
BO7# 54.703 P
BO8# 55.975 P

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

HEAAh 7. WAL R P REA R ZNATE &L,
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38.3.4 Procedure/illi& % % —

Test 8: Forced discharge/#llix 8: & 5 &,

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
38348 | E2045CHAFEA T, K EAN B ELEE 12V AR R L HTRANE, KERER
P HE B AN o AT 48 B U 3 ) 3 RN AR A AR R L, R B O AR A TR LAAT 4R LU

Requirements/7 /& Z
No disassembly and no fire during the test and within seven days after the test.

REHEERRFARKRET AN, EARAEMTRRKIALL £.

Result
kLR
Sample No. OCV prior to test Test result | Sample No. OCV prior to test Test result
RS RBAEE (V) MWRER | HEHS RBAEE (V) Wk 4 R
C11# 2.923 P C21# 2.891 P
C12# 2.898 P C22# 2.851 P
C13# 2.916 P C23# 2.859 P
C14# 2.875 P C24# 2.884 P
C15# 2.939 P C25# 2.927 P
C16# 2.853 P C26# 2.904 P
C17# 2915 P C27# 2.864 P
C18# 2.933 P C28# 2.882 P
C19# 2.907 P C29# 2.877 P
C20# 2.860 P C30# 2.851 P

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

HEtA A WRERPREAZZMATE BT
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STATEMENTS
= ¥

1. The test report is invalid without the official stamp of Tiansu.
A T U A BN T AL

2. This report shall not be copied partly without the written approval of Shenzhen Tiansu
Calibration and Testing Co.,Ltd.
AR, TUNLEINKHATERLNRGARA S ERERREAFH 2 ZH

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

APETHAEA. FEARLNAZE T

4. The testreport is invalid if altered.

ARER BT

5. Obijections to the test report must be submitted to Tiansu within 15 days.
MM EEH RN, ETREREZHRTERAERN LR S

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

ARER GRARHEET L.



