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Name of sample:

LiFePO4 BATTERY PACK

F= i R B R 45 48 B 4
Model/& 5 #.#5 - LP20-48200
Client: MUST ENERGY (GUANGDONG) TECHNOLOGY
1Al CO.LTD
B HAL, EHE (7 F) FHEAZERA
Classification: Commission Test
9 2K 7 ZHIRK

Shenzhen Tiansu Calibration and Testing Co.,Ltd
E A K+ & A R A R A E]

Shenzhen Tiansu Calibration and Testing Co.,Ltd

FIY R #2004 A TR A F

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

RITARKEREEE AL 2 514, 44
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: LiFePO4 BATTERY PACK
B A R SRS e Y

Trade mark: --

B AR -

Commissioned by:

MUST ENERGY (GUANGDONG) TECHNOLOGY
CO.,LTD

ZE AL

FHAE U F) FREAEARAE

Commissioner address:

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

L AL 3k

HESAEH LT REBREKE— R M5 ENE—E. Z B, =
E.WE. ZE. tE. LE. +E

Manufacturer by:

MUST ENERGY (GUANGDONG) TECHNOLOGY
CO.LTD

1% B Ao

FHAE R FHEERAEARAE

Manufacturer address:

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

1 S A7

FEAEHLUTEBREKE—#% M55 \E—E. ZE.
E.WME.ZE. £tE. LE. +E

|11

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

Manufacturer's Web Site
3% B P 3L

www.mustpower.cn

Type/Model
A 2 ##%: LP20-48200

Shape: Approximate cuboid
o2 i N

Appearance color: Black and White
HRAE: Baf

Sample size
#d R F: L(540.0mm)*W(499.0mm)*H(664.0mm)

Rated info.
# 1z B 51.2V/200Ah/10.24KWh

Cell quantity
Ak w#E: 16PCS

Quantity of sample: 30cells+8batteries
Mk E: 30 M +8 N EL

Cell model
B, % A 5 C15LFP

Limited charge voltage
7o IR R 57.6V

Cut-off voltage
7L UL L E D 44.0V

Standard charge current
FRVE 78 ELEL U 20A

Max continuous charge current
K 42 75 W R U 50A

Standard discharge current

A /6 7R B B U 50A

Max continuous discharge current

B A FF 52K L U 100A

Receiving date
R H #: 2022.09.19

Sample identification
P & AR IR F 5 CO1#~C304#, BO1#~B08#

Completing date
5 A H #1: 2022.10.03

Test item: 8 items
MARTE : 8 T

Test conclusion:

o 4534

The LiFePO4 BATTERY PACK submitted by MUST ENERGY (GUANGDONG) TECHNOLOGY CO.,LTD are tested
according to Section 38.3 of The Seventh Revised Edition of the United Nations Recommendations on the Transport of

relevant requirements of the standard.

mEHSA (R FEREMEARA B LWERKERNA, KEKSE <<9‘%?ﬁil‘€%%
AR, WA RAF AT EMHE K E K. '

FMY FLBITHRE 38.3 Wit

#ho m /Al F;ﬁeviewed by

Approved by

&2 E W 023%}4
ip1h43 Tested b
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Description and illustration of the sample:

Fa R R
Test item Sample No. State Remark
A TH Gt A KA & E
t first cycle in fully charged states;
BO1#~B02# | ° o
TA~T5 EF—NMEXRTARE; Battery
% BO34~B04# after 25 cycles ending in fully charged states; ==
EF_TINEAR T A RE;
t first cycle at 50% of the design rated capacity;
CO1#~CO5# | 2 \ g
E%"/l\’f}ﬁﬂ—\ﬁ% 50%%@Tﬁ§§, Ce”
T.6 after 25 cycles ending in fully charged at 50% of the \
CO6#~C10# | design rated capacity; A
EF T AAEH A E 0% B A E;
at first cycle in fully charged states;
BO5#~B06# s
T7 EF—NMEH T E; Battery
’ BO7#~B08# after 25 cycles ending in fully charged states; B
ERF_TENEAR T AR,
t first cycle in fully discharged states;
C1#~C20# | 2 S
T8 EE - MET T LK, Cell
} after 25 cycles ending in fully discharged states; &
C21#~C30# s
e e o R By

Description of the sampling procedure:

BAEERFHRA:

Description of report revision:

WEBITHIR A

The report data is quoted from TSZ22090212-P01-R01, This sample and original report
TSZ22090212-P01-R01 sample is the same sample, The screen printing and trademark are different.
ZARE#AET| A T & TSZ22090212-P01-R01, A & fu R #f & TSZ22090212-P01-R01 # &

B —#d, 20, FFE.

Remarks:

&

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

are large batteries.

HERR 7R HRERABUR IR 5] B8 o0 s B 4k 42 R it 4R KB it
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Photos of Battery\ &, i & A
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Photos of Cell\&, % & &
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38.34 Procedure/il| i 2 % -
Test 1: Altitude simulation/Ji& 1: & & &M
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hour
at ambient temperature (20°C+5C) .
e, B AR IR B 20°C5°C, KR JE A A AT 11.6kPa By IR 352 o e 1 20 F 6 A/,
Requirement/#x /& E 3K ;
1.Cells and batteries Mass loss limit: <0.1% .
P
B i 58 415 <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.
A i 1A Je J5 T 8w R R K T IR B m ST S B R B 90 % M B SR N B T 5T A T LR L
fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
o (B NLRE. LHA. TME. THHEURTE KIARWK £,
Result
WRER
Before Test After Test
Sa'\r:;p-)le IR BT SN Mass loss Residual OCV r-tle—zitlt
FECN R Mass Voltage Mass Voltage REFK(%) ol 4 HL R (%) Wk 2
H#EfE (kg) T 2 B JE (V) # & i (kg) TF 2 B JE (V)
BO1# 139.213 55.594 139.213 55.572 0.00 99.96 P
BO2# 139.220 55.692 139.220 55.636 0.00 99.90 P
BO3# 139.213 55.847 139.213 55.819 0.00 99.95 P
BO4# 139.213 55.349 139.213 55.332 0.00 99.97 P

Other supplements : Test result "P" decides that the test item passes.
A MRS R P R EH ERNATE .
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38.3.4 Procedure/3liX 3 % B
Test 2: Thermal test/JlliX 2: 35 & iR
Test cells and batteries are to be stored for at least six hours at a test temperature equal to
72°C+2°C, followed by storage for at least six hours at a test temperature equal to -40°C
+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°C+5C).
Wi Eh 72CL2CH A B TIFEAR DT 6 M, RE, EiRE-40CL2CTH
tTFEFEADT 6 AN, AMNEERBERRKA 30min EEZRELAFRER 104K, 4
Ja, BHEFFERE N 20C5CH A&t TR E 24 M/NEt,
P
Requirement/#7 /& 5K :
38.3.4.2 : 0
1.Cells and batteries Mass loss limit: <0.1% .
6 i & $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.
# R e 5 T EE SR TR e T B R A 90 % M B SR N IE Rl T 5T A K 5T HL A FL
FoE
3.No leakage, no venting, no disassembly, no rupture and no fire.
BE (BB NTRE. THA. LA, THHURTEKIARNL £,
Result
WAL R
Before Test After Test
Sa'\rlr(;ple PR R Wik JE Mass loss Residual OCV r-cla—zitlt
e Mass Voltage Mass Voltage & #i(%) EP S EEE(%) Ik 2 B
H#a g (kg) I 5 L £ (V) # i i1 2 (k) Fr & B JE (V)
BO1# 139.213 55.572 139.213 55.283 0.00 99.48 P
BO2# 139.220 55.636 139.220 55.386 0.00 99.55 P
BO3# 139.213 55.819 139.213 55.518 0.00 99.46 P
BO4# 139.213 55.332 139.213 55.028 0.00 99.45 P

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

A MRS R PR EA LN AT E #E L,
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38.3.4 Procedure/3liX 3 % B
Test 3: Vibration/JiX 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 fm R e R ERGeWEaE L, KAETEKRA. RAUEREHNX, M 7THz #
M ZE 200Hz, %5 HRD EE THz A —MEF, —MEFXFLE 15 p# WA KER. 108
LR MM = AN A E TR A H LB 12 Kk, 3 AN b
38.3.4.3 Requirement/4x /& & 3K :
1.Cells and batteries Mass loss limit: <0.1%.
0 L E $15<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.
A i 1A B J5 T B B R R AR T A B m TS B R B 90 % M B SR N R T 5T A T LR B
fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
Fd (B NLRE. LHA. LA, THHURTE KIARWK £,
Result
WRER
Before Test After Test
Sa'\rlr; ple A W E Mass loss Residual OCV rlzztlt
BEE G E Mass Voltage Mass Voltage Ji &K (%) F 4 E (%) B2
g (kg) I ¥ . JE (V) # & 7 # (kg) Fr ¥ B JE (V)
BO1# 139.213 55.283 139.213 55.250 0.00 99.94 P
BO2# 139.220 55.386 139.220 55.331 0.00 99.90 P
BO3# 139.213 55.518 139.213 55.490 0.00 99.95 P
BO4# 139.213 55.028 139.213 54.967 0.00 99.89 P

Other supplements : Test result "P" decides that the test item passes.
HAAbs: MRS R P REHA Z LN AT E E L,
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38.3.4

Procedure/Jllix 5 B

38.3.4.4

Test 4: Shock/iX 4: W&

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)= JF%TO) 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)= [M] 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.
DRENEEEEEG N B m it & 2R E . 50858 L& 5 150gn

(R B ME) A ERM R E S, RPHE6EY, AUBMPANEN
YRR % A ik 50gn (5w

—

W) g MiD B fow BB 11 BB R E R
FA BRI E =N DR N ST CHE R HE S R &, BEE RS S

ZZRHd, REZEZ 18 Kkt EH.

Requirement/47 # B 5K :

1.Cells and batteries Mass loss limit: <0.1%.
& T & 415 <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 30 J5 IT B o R R AR TR 30 B T S o R B 90 % M BE SR 116 A T 58 4 7 T L BN L
e,

3.No leakage, no venting, no disassembly, no rupture and no fire.

i (M) MARE. THA. THE. THRRURTE KARZOLR £,

Result/J] ik & #

Sample
No.

HEHS

Before Test After Test
e WA 5 Mass loss | Residual OCV

Mass Voltage Mass Voltage &R %(%) Fl 4o JE (%)
iR E (kg) IF ¥ 5 JE (V) # & i & (kg) IF ¥ 8 £ (V)

Test
result

Mk R

BO1#

139.213 55.250 139.213 55.217 0.00 99.94

BO2#

139.220 55.331 139.220 55.287 0.00 99.92

BO3#

139.213 55.490 139.213 55.468 0.00 99.96

BO4#

139.213 54.967 139.213 54.918 0.00 99.91

Other supplements : Test result "P" decides that the test item passes.
Hpghze: W% RPREA E ZNRTE &L,




Rep. No.: TSZ23040492-P01-R01-Amd01

Page 11/ 16 Pages

38.3.4 Procedure/3liX 3 % B
Test 5: External short circuit/¥| & 5: s ¥ &%
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 57°C+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°C+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°C+4°C, the cell or battery must be observed for a further six
hour for the test to be concluded.
REFERRIAFIREREESTCH4C, UE BB MFRIRIEELE B57CHTC, AR5, & p
MR E T, B EEARANT 0.1 KB & i, F RSB sh R E K Z 2 57°C+4°C
38345 | 2EEHLE AL, RGBS — SR 6 AN A TER,
Requirement/#7 /£ E 3K :
1.Cells and batteries meet this requirement if their external temperature does not exceed
170°C;
B, B R B A1 7R R B A B 3 170°C
2. No disassembly, no rupture and no fire during the test and within six hours after this test.
WG 6 /N AR, TR, TRK.
Result
MWRER
Sample Max External Temp Test
No. s result
B8 o S AR L AN ik 4 R
BO1# 58.0 P
BO2# 57.9 P
BO3# 58.6 P
BO4# 57.9 P

Other supplements : Test result "P" decides that the test item passes.
HAAbs: AL R P REH LN AT E #E L,
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38.3.4 Procedure/JliRk 2 & _

Test 6: Crush\Impact/
Wik 6: HFrEQER)
BH(FEA)

Crush
HFE

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.

R R S EAANTEEHE, FEES A Eh R4 1.5cm/s B 1818 9
17, HE TE=N#&TZ —k3 A ik:

(@)fE A #7135 %] 13kN£0.78kN;

(b) =t X B JE e 2 3£ 2] 100mV;

(C)H M EE R LK EFE D 50%.

—HIRAB B AL, EEEST 100 mV RFH 2L K AT 50%, &AM ZER.
Impact

#i

38.3.4.6 (applicable to cylindrical cells not less than 18mm in diameter) p
o 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 61cm + 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.
(ERATEES/NT 18 ZXRWEAR bt ) B ST B &P e — AN FE L, £ %
FAAFMREESE, F—EHAE A 15.8mm £ 0.1 mm &7 316 & NAEMEHE R E BB F ML E,
KRG, B—FEN 9.1kg+0.1kg B4R 61cm+2.5 cm HIE £ AR &, BB EHTRKE
M, EAAREBENTER170C. BRABRERE 6 MRZH, HEUTRE. TEKIAK
Ko
Requirement/7 /& Z 5k :
1.Cells and component cells meet this requirement if their external temperature does not
exceed 170°C;
B AR R R i 170°C;
2. No disassembly, no fire during the test and within six hours after this test.
W5 6 /N AR, TR K.
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Result
WA R
Sample No. OCV prior to test Max External Temp Test result
B &5 REEE (VD ¥ 5% TH o & 42 (C) WKL R

Co1# 3.271 23.3 P
Co2# 3.270 23.8 P
COo3# 3.254 23.5 P
C0o4# 3.279 23.6 P
COo5# 3.266 23.1 P
Co6# 3.258 24.2 P
CO7# 3.276 231 P
Co8# 3.245 234 P
CO9# 3.280 24.0 P
C10# 3.247 23.3 P

Other supplements:

Test result "P" decides that the test item passes.

H A7

FIA 2 RP R FAE R F R AE A
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38.3.4 Procedure/Jll i ¥ B _

Test 7: Overcharge/JlliX 7: T E 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 WRTZEFENAEEESLT 18V, RMRW R NAEEEN ZEARCH EHFERAL
B EREE 22V, REFBNH. wR REFHAEBELL18Y, nHEERZY 1.2
B ZHERARERE. REEMAN FIEHF AL EEIR 2 .

Requirements/#7 /& & 5k :
No disassembly and no fire during the test and within seven days after the test.

REHFEERBRFRRRET AN, NTBREMERKIAZL £,

Result
WRER
Sample No. OCV prior to test Test result
R A REWEE (VD Mk 2R

BO5# 55.827 P
BO6# 54.705 P
BO7# 55.939 P
BO8# 54.840 P

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

A WAL R PR A R ZNRATE &t
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38.3.4 Procedure/il|i% 2 % —
Test 8: Forced discharge/JiX 8: % % &,
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
SELELE £ 20C5CHIFEIRE T, HEABGERE 12V AR LE L FRAMKE, KERE
JRAR Bk A~ o AT 48 BB U A R ) 48 R B s A R LU LB [ O AR R DA B B
Requirements/A7 & Z
No disassembly and no fire during the test and within seven days after the test.
REFEHERRPARRET XA, LABREFRLTEKIARL £,
Result
WAL R
Sample No. OCV prior to test Testresult | Sample No. OCYV prior to test Test result
G KB EE (V) MR 4 7 ALY A REREE (V) MR 45 R
C11# 2.949 P C21# 2.947 P
C12# 2.904 P C22# 2.868 P
C13# 2.931 P C23# 2.859 P
C14# 2.873 P C24# 2.935 P
C15# 2.874 P C25# 2.944 P
C16# 2.897 P C26# 2.880 P
C17# 2.917 P C27# 2.929 P
C18# 2.888 P C28# 2.889 P
C19# 2.905 P C29# 2.867 P
C20# 2.884 P C30# 2.872 P
Other supplements : Test result "P" decides that the test item passes.

A WRERPREALZMATE AL
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STATEMENTS
= B

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

AR To e M AL E T

2. This report shall not be copied partly without the written approval of Shenzhen Tiansu
Calibration and Testing Co.,Ltd.
fRAE AR, TN LRI KT ERMRAA RN EH EERTE LT ZH.

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

ARETHEN, FEARRIMALZSL LK.

4. The test report is invalid if altered.

AR ERR LK.

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

MeNREERRN, RTREAREZHIRTERA WRMEARE .

6. The test report is valid for the tested samples only.

AR ERE Z A B fH Ko



