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Secondary lithium-ion cells for
the propulsion of electric road
vehicles — Part 3: Safety
requirements

(Exception)

6.4.4 Internal short circuit test
Annex C Alternative internal
short-circuit test(6.4.4.2.2)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A, EYXPN N
Temperature: (-70 ~ 180) °C

IEC 62660-3:2022 |TI|M= 2 &=

Household and Commercial Voltage: DC (0 ~ 500) V,
UL 2054:2011 Mo Y BE Current: (0 ~ 800) A, ATHE] N

Batteries
Temperature: (-70 ~ 180) °C

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safet
requirements for yortable sea)l/ed Voltage: DC (0 ~ 500) V,
EN 62133-1:2017 |®7iqz o sz | P > | current: (0 ~ 800) A, ATHX| N
secondary cells, and for batteries

: Temperature: (-70 ~ 180) °C
made from them, for use in
portable applications - Part 1:

Nickel systems

Secondary lithium-ion cells for

. . Voltage: DC (0 ~ 500) V,
the propulsion of electric road

EN 62660-2:2019 |X7|ME U BE ) o Current: (0 ~ 800) A, ESVIN N
vehicles - Part 2: Reliability and
. Temperature: (-70 ~ 180) °C
abuse testing
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary Voltage: DC (0 ~ 500) V,
EN IEC 62619:2022 |F7|M=Z 8l 2E |lithium cells and batteries, for use | Current: (0 ~ 800) A, ATHK| N
in industrial applications Temperature: (-70 ~ 180) °C
(Exception)
7.3.2 Internal short-circuit test
(cell)
LZE| E= 7| Hidtd MRS
Itk OfXt BHMX| 2 M| — oF- _ =.
KS C IEC MMz S B2 SIS 215 Ol Eix & 2l ?;IOO?C;(OSEB??;:L?;O)(O ATHK] N
62619:2022 OFM QAKS oc '
(Helgs)

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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AZE| E£= J|Ef HIAMY MEliES
KS C TEC IokSH= Ofkt THHX| 3 MX| - ek DC (0 ~ 80) V. HE: (0
FMI|M2 ol 2E | ZC0H7)7|2 2|5 OjkF THEX| Sl MK - | - - PETE T Axex N
61960-3:2017 = 358 1718 els ol | 5 X 800) A, 2%: (-70 ~ 180) °C i

R3S 21 U ASY 2|5 ol

ERHX| 8 0= Y HA|

Secondary lithium-ion cells for
the propulsion of electric road
vehicles - Part 1: Performance
testing

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A, YYD N
Temperature: (-70 ~ 180) °C

IEC 62660-1:2010 |Z7|M= o &=

Secondary cells and batteries
containing alkaline or other

. Voltage: DC (0 ~ 500) V,
non-acid electrolytes -

IEC 62620:2014 MIIMME U 8= o Current: (0 ~ 800) A, ESNIN N

Secondary lithium cells and

. L . Temperature: (-70 ~ 180) °C

batteries for use in industrial

applications

Secondary lithium-ion cells for

the propulsion of electric road

vehicles — Part 3: Safet

. y Voltage: DC (0 ~ 500) V,

ENIEC M7|ME g 2E requirements Current: (0 ~ 800) A EWN PN N
62660-3:2022 = *=T= | (Exception) ' ' -

L Temperature: (-70 ~ 180) °C
6.4.4 Internal short circuit test

Annex C Alternative internal
short-circuit test(6.4.4.2.2)

Batteries for Use in Stationary and
Motive Auxiliary Power
Applications

(Exception)

27. Electromagnetic Immunity
Tests

ANSI/CAN/UL-1973: M|z 30. Crush Test (LER Motive and
2022 VAP Applications)

36. Pressure Release Test

37. Start-To-Discharge Test
39. Resistance to Moisture Test
40. Salt Fog Test

41. External Fire Exposure for
Projectile Hazards Test

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A, VPN N
Temperature: (-70 ~ 180) °C

=
4
HH

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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ANSI/CAN/UL-1973:

2022

Moz 8 B

Batteries for Use

in Stationary, Vehicle Auxiliary
Power and

Light Electric Rail (LER)
Applications

(Exception)

27. Electromagnetic Immunity
Tests

28. Vibration Test (LER Motive
and VAP Applications)

29. Shock Test (LER Motive and
VAP Applications)

30. Crush Test (LER Motive and
VAP Applications)

36. Pressure Release Test

37. Start-To-Discharge Test
38. Thermal Cycling Test (LER
Motive and VAP Applications)
39. Resistance to Moisture Test
40. Salt Fog Test

41. External Fire Exposure for
Projectile Hazards Test

Annex B (Normative) Test
program for sodium-beta battery
cells

Annex E (Normative) Cell Test
Program

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

HA -

UL 2580:2022

oMz 8 25

Batteries for Use In Electric
Vehicles

(Exception)

34 Rotation Test

38 Crush Test

40 Salt Spray Test

42 External Fire Exposure Test

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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Batteries for Use In Electric
Vehicles
(Exception)
34 Rotation Test
38 Crush Test
40 Salt Spray Test Voltage: DC (0 ~ 1500) V,
UL 2580:2022 M7= 3 BE |42 External Fire Exposure Test Current: (0 ~ 1000) A, HEEAHM-1 N
ANNEX B (NORMATIVE) Test Temperature: (-40 ~ 80) °C
Program for Secondary Lithium
Cells
ANNEX D (NORMATIVE)
Alternative Test Program for
Secondary Lithium Cells
Voltage: DC (0 ~ 500) V,
UL 1642:2022 Moz Y BE | Lithium Batteries Current: (0 ~ 800) A, ATHK] N
Temperature: (-70 ~ 180) °C
R—FTIBA—REMORE S~
E2W: UFHLZKREM Voltage: DC (0 ~ 500) V,
JIS C 62133-2:2020 M7= S B&E Current: (0 ~ 800) A, ATHK| N
(Exception) Temperature: (-70 ~ 180) °C
7.3.9 SaBIRERIER (BEH)
Household and Commercial Voltage: DC (0 ~ 500)V,
UL 2054:2021 oMz Y BE i Current: (0 ~ 800) A, ATHK] N
Batteries
Temperature: (-70 ~ 180) °C
EN Fire hazard testing - Part 10-2: Radius: 2.5 mm,
Iz 2 £E | Abnormal heat - Ball pressure Force: 20 N, ATHK N
60695-10-2:2014
test method Temperature: (50 ~ 200) °C
IEC Fire hazard testing - Part 10-2: Radius: 2.5 mm,
M7= WU 2E | Abnormal heat - Ball pressure Force: 20 N, ATYK| N

60695-10-2:2014

test method

Temperature: (50 ~ 200) °C

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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DNV-RU-SHIP Pt.6
Ch.2. Edition July
2021

Wiz % B

Part 6 Additional class notations
Chapter 2 Propulsion, power
generation and auxiliary systems
(Exception)

Section 2~13

Section 1

pressure test of coolant
piping/hoses

5 Electrochemical capacitor
system and installations

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

EN IEC 63056:2020

Moz 8l B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium cells and batteries for use
in electrical energy storage
systems

(Exception)

7.3 Casing material of a battery
system that can be transported
for installation or maintenance

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

SAAM-1

IEC 62619:2022

HIIME U BB

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary
lithium cells and batteries, for use
in industrial applications
(Exception)

7.3.2 Internal short-circuit test

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK|

IEC 62619:2017

Moz 8 B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary
lithium cells and batteries, for use
in industrial applications
(Exception)

7.3.2 Internal short-circuit test

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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22| £ J[EFH|AHY Hol RS
&Shi= oKX M 5! X
8L AHEE|= 2|F0IAPHX| &

X

Lol ol =

"

Fek DC (0 ~ 500) V, ME: (0
~ 800) A, 2&: (-70 ~
180) °C

VSN

DNV-RU-SHIP Pt.6
Ch.2. Edition July
2021

Moz 8l B

Part 6 Additional class notations
Chapter 2 Propulsion, power
generation and

auxiliary systems
(Exception)

Section 2~13

Section 1

external short circuit

impact

thermal abuse

forced discharge

pressure test of coolant
piping/hoses

5 Electrochemical capacitor
system and installations

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

SAAM-1

ANSI/CAN/UL/ULC
2271:2023

=
4
HH

M7=

Batteries for Use

In Light Electric Vehicle (LEV)
Applications

(Exception)

32 Crush Test

36 Roll Over Test

39 Water Exposure Test

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK]

ANSI/CAN/UL/ULC
2271:2023

=)
4L
e

MO =

Batteries for Use

In Light Electric Vehicle (LEV)
Applications

(Exception)

30 Vibration Endurance Test
31 Shock Test

32 Crush Test

36 Roll Over Test

39 Water Exposure Test

40 Thermal Cycling Test

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

SAAY-1

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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KS CIEC
63056:2020

)|.|:|
4
i

HoIMz 8

ofzta| e J|Ef HIAY MojES
BB OJXFMX| 4 8 FX
OflAX] Mz Al A3t | 2l
2|E0|AEX| M 5l HX|9| ot
ALY

(M=)

I
2
S

Heh DC (0 ~ 1500) Vv, ®MF:
(0 ~1000) A, 2k: (-40 ~
80) °C

S4A14-1

EN 62620:2015

Moz 8 B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
Secondary lithium cells and
batteries for use in industrial
applications

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

VSN

EN IEC 63057:2020

HoIMz 8 B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium batteries for use in road
vehicles not for the propulsion
(Exception)

7.1.3 Mechanical shock [intended
use]

7.1.4 Vibration [intended use]
7.1.5 Thermal cycling [intended
use]

7.1.10 Thermal abuse [reasonably
foreseeable misuse]

7.1.11 Crush [reasonably
foreseeable misuse]

7.2.4 Vibration [intended use]
7.2.10 Thermal abuse [reasonably
foreseeable misuse]

Voltage: DC (0 ~ 80) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

SAAY-1

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC 63057:2020

)'.U
4
0

Moz 8

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium batteries for use in road
vehicles not for the propulsion
(Exception)

7.1.11 Crush [reasonably
foreseeable misuse]

Voltage: DC (0 ~ 80) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

KC 62133-2:2020

oMz 8 25

771718 2 2|F0IXPHX| et
(M=)

7.3.9 ZH| LHE S Al

[=]

met: DC (0 ~ 500) V, ®&: (0
~ 800) A, 2: (-70 ~ 180)
°C

ATHX|

IEC 61960-3:2017

iz % BE

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
Secondary lithium cells and
batteries for portable applications
- Part 3: Prismatic and cylindrical
lithium secondary cells, and
batteries made from them

Voltage: DC (0 ~ 80) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

EN 61960-3:2017

Moz 3 BEE

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
Secondary lithium cells and
batteries for portable applications
- Part 3: Prismatic and cylindrical
lithium secondary cells, and
batteries made from them

Voltage: DC (0 ~ 80) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK|

IEC 62133:2012

b=
4
il

M7=

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for portable sealed
secondary cells, and for batteries
made from them, for use in
portable applications

(Exception)

8.3.9 Design evaluation — Forced
internal short-circuit (cells)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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Secondary cells and Batteries
Containing Alkaline or Other
Non-Acid Electrolytes - Safety
Requirements for Portable Sealed
Secondary Cells, and for Batteries
Made from Them, for Use in
Portable Applications - Part 1:
Nickel Systems

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A, VPN N
Temperature: (-70 ~ 180) °C

)|.|:|
4
i

UL 62133-1:2020 M7= 3

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium batteries for use in road
vehicles not for the propulsion
(Exception)

7.1.3 Mechanical shock [intended
use] Voltage: DC (0 ~ 80) V,
IEC 63057:2020 M7= 8 2E  |7.1.4 Vibration [intended use] Current: (0 ~ 1000) A, HEAHM-1 N
7.1.5 Thermal cycling [intended | Temperature: (-40 ~ 80) °C
use]

7.1.10 Thermal abuse [reasonably
foreseeable misuse]

7.1.11 Crush [reasonably
foreseeable misuse]

7.2.4 Vibration [intended use]
7.2.10 Thermal abuse [reasonably
foreseeable misuse]

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC 62619:2022

Moz 8 B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary
lithium cells and batteries, for use
in industrial applications
(Exception)

7.2.1 External short-circuit test
(cell or cell block)

7.2.2 Impact test (cell or cell
block)

7.2.4 Thermal abuse test (cell or
cell block)

7.2.5 Overcharge test (cell or cell
block)

7.2.6 Forced discharge test (cell
or cell block)

7.3.2 Internal short-circuit test
(cell)

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

HA -

IEC 62133-2:2017/A
MD1:2021

Moz 3 BE

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for portable sealed
secondary cells, and for batteries
made from them, for use in
portable applications - Part 2:
Lithium systems

(Exception)

7.3.9 Design evaluation - Forced
internal short-circuit (cells)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK|

KS CIEC
62660-1:2018

=
4
i

MMz

H7|XtSKHE 2|FO0IXFHA[E —

M18: MsAH

T DC (0 ~500) vV, ®F: (0
~800) A, 2k: (-70 ~ 180)
°C

ATHX|

IEC 62660-2:2010

HoIMz S BE

Secondary lithium-ion cells for
the propulsion of electric road
vehicles - Part 2: Reliability and
abuse testing

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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Secondary lithium-ion cells for
the propulsion of electric road Voltage: DC (0 ~ 500)V,
IEC 62660-2:2018 |M7|MZ Sl BE .p P o Current: (0 ~ 800) A, ATHK] N
vehicles - Part 2: Reliability and
. Temperature: (-70 ~ 180) °C
abuse testing
Voltage: DC (0 ~ 500) V,
UL 1642:2015 M7= % 2E | Lithium Batteries Current: (0 ~ 800) A, ATHK| N
Temperature: (-70 ~ 180) °C
EIONE=>
KS C IEC MM U B SHAAGYLH (Y| X LHSHEAE-& | 2.5 mm, AT N
60695-10-2:2014 . = T A 2: 20N -
2&: (50 ~ 200) °C
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safet
. y y Voltage: DC (0 ~ 500) V,
= |requirements for portable sealed
IEC 62133-1:2017 |Z7|ME YU 8= | Current: (0 ~ 800) A, ESVWN N
secondary cells, and for batteries
] Temperature: (-70 ~ 180) °C
made from them, for use in
portable applications - Part 1:
Nickel systems
el DC (0 ~ 500) Vv, MF: (0
KS C IEC oz o nx | VSRS 2IS0AIHA 4 i :00) A(QE' (_;O : 118T0)( . N
62660-2:2018 = ETE I R2s: AR U 28 AlY oo e -
Secondary lithium-ion cells for
the propulsion of electric road
vehicles - Part 3: Safet Voltage: DC (0 ~ 500) V,
IEC 62660-3:2016 |M7IMZ U HE : Faey Current: (0 ~ 800) A, AT N
requirements
. Temperature: (-70 ~ 180) °C
(Exception)
6.4.4 Internal short circuit test
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium cells and batteries for use |Voltage: DC (0 ~ 500) V,
EN IEC 63056:2020 |®7|ME XU 2F |in electrical energy storage Current: (0 ~ 800) A, ATHK| N

systems

(Exception)

7.3 Casing material of a battery
system that can be transported
for installation or maintenance

Temperature: (-70 ~ 180) °C

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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KS CIEC
63056:2020

)|.|:|
4
i

HoIMz 8

ofzta| e J|Ef HIAY MojES
Ztst= OJAMHR| 4 9l HX
OflAX] Mz Al A3t | 2l
2|SO[XFHX| 4 9! FX|2| b
QAL

(Hlelt=)

I
2
S

ek DC (0 ~ 500) V, MZ: (0
~800) A, 2k: (-70 ~ 180)
°C

ATHX|

KS CIEC
62660-3:2022

Moz 8 B

HI|XtSAHE 2|S0|XFHX| & -
H3E: oFF QTLAbSt
(Helet=)

6.4.4 LHETIEIAIY

B4 C A LS =tat
N&(6.4.4.2.2)

el DC (0 ~ 500) V, M&: (0
~800) A, 2%: (-70 ~ 180)
°C

VSN

KC 62619:2023

HoIMz 8 B

HYE 2IFOIRER|

(Helet=)
7.3.2 LHSERE Al (ERHR])

T DC (0 ~500) vV, ®F: (0
~800) A, 2%: (-70 ~ 180)
°C

ATHX|

IEC 63056:2020

Moz 8l 8=

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium cells and batteries for use
in electrical energy storage
systems

(Exception)

7.3 Casing material of a battery
system that can be transported
for installation or maintenance

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK|

IEC 63056:2020

Moz 3 2E

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary
lithium cells and batteries for use
in electrical energy storage
systems

(Exception)

7.3 Casing material of a battery
system that can be transported
for installation or maintenance

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

S4A14-1

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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KS CIEC
61960-3:2017

HoIMz S RS

ofzta| e J|Ef HIAY MojES
TEHsH= O|AMX| A gl MX| —
Erh71718 2|S0[XPHX| M 3 MK —
H3E: 2k ol AEY 2| O|XFHX|

A 9 0|2 PAE HX

Hof DC (0 ~ 80) V, M&: (0 ~
1000) A, E: (-40 ~ 80) °C

SAAN-1

IEC 62133-2:2017

oMz 8 25

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for portable sealed
secondary cells, and for batteries
made from them, for use in
portable applications - Part 2:
Lithium systems

(Exception)

7.3.9 Design evaluation - Forced
internal short-circuit (cells)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|

UL 62133-2:2020

Moz 3 2E

Standard for Safety for Secondary
Cells and Batteries Containing
Alkaline or Other Non-Acid
Electrolytes - Safety
Requirements for Portable Sealed
Secondary Cells, and for Batteries
Made from Them, for Use in
Portable Applications - Part 2:
Lithium Systems

(Exception)

7.3.9 Design evaluation - Forced
internal short-circuit (cells)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHK|

UL 62133:2017

=
4
HH

Moz

Standard For Safety For
Secondary Cells And Batteries
Containing Alkaline Or Other
Non-Acid Electrolytes - Safety
Requirements For Portable Sealed
Secondary Cells, And For
Batteries Made From Them, For
Use In Portable Applications
(Exception)

8.3.9 Design evaluation - Forced
internal short-circuit (cells)

Voltage: DC (0 ~ 500) V,
Current: (0 ~ 800) A,
Temperature: (-70 ~ 180) °C

ATHX|
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FHHs | HEY e 34y Al NEE | g
a
Secondary cells and batteries
containing alkaline or other Voltage: DC (0 ~ 80) V,
IEC 61960:2011 MMz UL BE | non-acid electrolytes - Current: (0 ~ 800) A, NN N
Secondary lithium cells and Temperature: (-70 ~ 180) °C
batteries for portable applications
Secondary lithium-ion cells for
the propulsion of electric road Voltage: DC (0 ~ 500) V,
IEC 62660-1:2018 | F7ITE 3 2E Prop Current: (0 ~ 800) A, ATHE| N
vehicles - Part 1: Performance
. Temperature: (-70 ~ 180) °C
testing
Secondary lithium-ion cells for
. ] Voltage: DC (0 ~ 500) V,
= |the propulsion of electric road
EN 62660-1:2019 MIIME Y EE . Current: (0 ~ 800) A, ESNIN N
vehicles - Part 1: Performance
. Temperature: (-70 ~ 180) °C
testing
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary
lithium cells and batteries, for use
in industrial applications
(Exception)
7.2.1 External short-circuit test
(cell or cell block) Voltage: DC (0 ~ 1500) V,
IEC 62619:2017 MMz Y BE | 7.2.2 Impact test (cell or cell Current: (0 ~ 1000) A, BEEA4-1 N

block)

7.2.4 Thermal abuse test (cell or
cell block)

7.2.5 Overcharge test (cell or cell
block)

7.2.6 Forced discharge test (cell
or cell block)

7.3.2 Internal short-circuit test
(cell)

Temperature: (-40 ~ 80) °C

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL

15/40




Ronea Labonatony reeneditation Scheme

A KT689%

TS

A= 2

=

o
uX

4%

> ek
o2t o¥

EN IEC 62619:2022

Moz 8 B

Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Safety
requirements for secondary
lithium cells and batteries, for use
in industrial applications
(Exception)

7.2.1 External short-circuit test
(cell or cell block)

7.2.2 Impact test (cell or cell
block)

7.2.4 Thermal abuse test (cell or
cell block)

7.2.5 Overcharge test (cell or cell
block)

7.2.6 Forced discharge test (cell
or cell block)

7.3.2 Internal short-circuit test
(cell)

Voltage: DC (0 ~ 1500) V,
Current: (0 ~ 1000) A,
Temperature: (-40 ~ 80) °C

HA -

KS CIEC
62619:2022

Moz 3 BE

& = 7B HIAHY RS
Zotdhs O|XFHX| A 8l HX| —

(=}
HYE 2IFOIKHX| & 5L FX[Q o

n
m > p¢ oot -
>
ndt

> oot

7.2.5 Bt=H
7.2.6 X &
7.3.2 LRkt

9 g

=

ek DC (0 ~ 1500) V, Ha:
(0 ~ 1000) A, 2%: (-40 ~
80) °C

SaAI-1

KC 62619:2023

Moz 3 2E

AU 2|F0[XHX| 2
(Herg=)

7.2.1 REENAIH
7225 N

7.2.4 02 N¥

7.2.5 2EH A

7.2.6 ZH YT Al
7.3.2 LiRCEt Al

ek DC (0 ~ 1500) V, M
(0 ~ 1000) A, 2%: (-40 ~
80) °C

SaAI-1
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7HHS |\ HEY 2 Rl Algieel MY |
a
QHgta| L= J|E} H|AMM BRI
i 1ot dl o ek DC (0 ~ 1500) V, ®E:
KS C IEC x‘ileHE o) g E%Foff olxl'nx_-IX| g Dxl IX_-IX' - (0 1000) A L (_40 HAAIJH_l N
62620:2014 = TF|uelgoz AlgEls s)c N
2|FO0|XHX| & 8! MX|
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes - Voltage: DC (0 - 1500) V,
EN 62620:2015 HE L HE ooy Current: (0 ~ 1000) A, gaAg-1 | N
Secondary lithium cells and
. o . Temperature: (-40 ~ 80) °C
batteries for use in industrial
applications
Secondary cells and batteries
containing alkaline or other
non-acidgelectrol tes - Voltage: DC (0 ~ 1500} V,
IEC 62620:2014 Moz 3 BE . Y Current: (0 ~ 1000) A, BLA4-1 N
Secondary lithium cells and
. o . Temperature: (-40 ~ 80) °C
batteries for use in industrial
applications
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
. Voltage: DC (0 ~ 80) V,
= | Secondary lithium cells and R
IEC 61960-3:2017 HIIME W EE . . Current: (0 ~ 1000) A, HEAM-1 N
batteries for portable applications
. . L Temperature: (-40 ~ 80) °C
- Part 3: Prismatic and cylindrical
lithium secondary cells, and
batteries made from them
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
Secondary lithium cells and Voltage: DC (0 - 80) V,
EN 61960-3:2017  |®7IM2 U &2 ary © |current: (0 ~ 1000) A, S2AM-1 | N
batteries for portable applications
. . o Temperature: (-40 ~ 80) °C
- Part 3: Prismatic and cylindrical
lithium secondary cells, and
batteries made from them
Voltage: DC (0 ~ 500) V,
UL 1642:2020 Iz S B2 | Lithium Batteries Current: (0 ~ 800) A, ATHK] N

Temperature: (-70 ~ 180) °C

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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a
Batteries for Use
In Light Electric Vehicle (LEV)
Applications Voltage: DC (0 ~ 500) V,
ANSI/CAN/UL/ULC
2271'/2018/ / HMIIMZ % BE | (Exception) Current: (0 ~ 800) A, ATHK] N
' 32 Crush Test Temperature: (-70 ~ 180) °C
36 Roll Over Test
39 Water Exposure Test
[O0171718 Yo 2|F0[XX| o Heh DC (0 ~ 500) V, M&E: (0
KC 62133-2:2025 MMz U EE | (Exception) ~800) A, 2k: (-70 ~ VSN N
7.3.9 ZH| LHE T A1 180) °C
Energy Storage Systems and
Equipment
(Exception)
36. Electromagnetic Immunity
Test
ANSI/CAN/UL 37. Containment of Moving parts | 298" DC (0 ~ 1500}V,
HME A 22 ' ap Current: (0 ~ 1000) A, 2EAd-1 N
9540:2023 39. Strength Test
L L Temperature: (-40 ~ 80) °C
41.4 Installation in seismic
environments
42.3 Check of safety controls
43. Mechanical Production Test
44. Production Quality Control
Peak heat release rate: (0 ~
. 5) MW,
Test Method for Evaluating
Heat release rate: (0 ~ 5)
Thermal
Runaway Fire Propagation in MW,
ANSI/CAN/UL 7|2 3 2Z | Batter Light transmission: (0 ~ 100) a1 N
9540A:2026 = xT= y % =

Energy Storage Systems
(Exception)
10. Installation Level

]

Total hydrocarbon: (0 ~ 5
000) ymol/mol,
Hydrogen: (0 ~ 50 000)
pmol/mol
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a
Peak heat release rate: (0 ~
. 5) MW,
Test Method for Evaluating
Heat release rate: (0 ~ 5)
Thermal
) o MW,
ANSI/CAN/UL Runaway Fire Propagation in Light transmission: (0 ~ 100)
MI|MZ ol 5HE | Batt ’ B AlAM-1 N
9540A:2025 =z o 2F attery %, HEEHAH
Energy Storage Systems
. Total hydrocarbon: (0 ~ 5
(Exception)
. 000) umol/mol,
10. Installation Level
Hydrogen: (0 ~ 50 000)
pmol/mol
Peak heat release rate: (0 ~
. 5) MW,
Test Method for Evaluating
Heat release rate: (0 ~ 5)
Thermal
Runaway Fire Propagation in MW,
ANSI/CAN/UL Light transmission: (0 ~ 100)
HIME L HE |B H&AM-1 | N
9540A:2019 Mz W EE attery %, BLEAA
Energy Storage Systems
. Total hydrocarbon: (0 ~ 5
(Exception)
. 000) pmol/mol,
10. Installation Level
Hydrogen: (0 ~ 50 000)
pmol/mol
ot ~ Ha:
_ . |ussHERe wes He:DC0-1500) v, R |
KC 10031:2023 MMz S 22 (0~1000) A, 2%: (-40 ~ B&AM-1 N

2|SO[XFHR|2| QP At

80) °C
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A= 2

=
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4%

> ek

oot o

ZEWNES 1A H2023

-481%(2023.08.22.)

HolMz 8l B

ds1t 7|

M

Xt Y ASAEES
A%

[HE1] ® 48% LSEHX|
HEMAI

48.7.4 THEIAH

48.7.5 TFETAH

48.7.6 THUTAY

48.7.7 HELXIAH

48.7.9 EEAIH

(H2E=)

48.7.4.3.4

CHEfAIE el Akt 2| Al
48.7.5.3.5.1 ~ 48.7.5.3.5.3
DEFAIS| M} 2| AIH
48.7.6.3.5.1 ~ 48.7.6.3.5.3
AR S| M} TR AIE
48.7.7.3.2

WELX|Al | MR el Al

[HH1] | 4822 O|EXIS At
TESETX| HHMEAIH

489|2.7.4 THIAY

482]2.7.5 MEHMAIE

482]2.7.6 THEIHAIH

489]2.7.7 LKAl

482|2.7.9 E4AY

489[2.7.10 H5tAIH

(M=)

48°[2.7.4.3.4 THEEAIE Q| MAL |
R

48°]2.7.5.3.5.1 ~ 4829|2.7.5.3.5.3
BEHAES| MALCHe] A
48°]2.7.6.3.5.1 ~ 482|2.7.6.3.5.3
M| MXE EHe] AT
489|2.7.7.2.2, 482|2.7.7.3.2

AEX|A | MR TR Al

ek DC (0 ~ 1500) V, HMF:

(0 ~ 1000) A, 2&: (-40 ~
80) °C

HAAM-]
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nHdHs 1 AEFE

X

mEL Al

o
(113
d0
>
(144
o
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Secondary cells and batteries
containing alkaline or other
non-acid electrolytes — Safety
requirements for secondary Voltage: DC (0 ~ 60) V,
lithium batteries for use in road Current: (0 ~ 800) A, AXHK] N
vehicles not for the propulsion Temperature: (-70 ~ 180) °C
(Exception)

7.1.11 Crush [reasonably
foreseeable misuse]

>|.U
4
0

EN IEC 63057:2020 |H7|xH=E %

Batteries for Use

in Stationary, Vehicle Auxiliary
Power and

Light Electric Rail (LER)
Applications

(Exception)

25. Vibration Test (LER Motive
Applications)

26. Shock Test (LER Motive Voltage: DC (0 ~ 1500) V,
MIIME Y B2E | Applications) Current: (0 ~ 1000) A, H&HAIM-1 N
27. Crush Test (LER Motive Temperature: (-40 ~ 80) °C
Applications)

33. Pressure Release Test

34. Start-To-Discharge Test
35. Thermal Cycling Test (LER
Motive Applications)

36. Resistance to Moisture Test
37. Salt Fog Test

38. External Fire Exposure Test

ANSI/CAN/UL-1973:
2018

Batteries for Use

in Stationary, Vehicle Auxiliary
Power and

Light Electric Rail (LER)
Applications

(Exception) Voltage: DC (0 ~ 500) V,
27. Crush Test (LER Motive Current: (0 ~ 800) A, EYSIN| N
Applications) Temperature: (-70 ~ 180) °C
33. Pressure Release Test

34, Start-To-Discharge Test
36. Resistance to Moisture Test
37. Salt Fog Test

38. External Fire Exposure Test

ANSI/CAN/UL-1973:
2018

=
4
HH

M7=
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a
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes —
Secondary lithium cells and Voltage: DC (0 ~ 500) V,
IEC 61960-4:2020 |M7|xM=E S £E | batteries for portable applications | Current: (0 ~ 800) A, ATHK| N
- Temperature: (-70 ~ 180) °C
Part 4: Coin secondary lithium
cells, and batteries made from
them
Secondary cells and batteries
containing alkaline or other
non-acid electrolytes -
EN IEC Secondary lithium cells and Voltage: DC (0 ~ 500) V,
61960-4:2020 HIIxz % BE | batteries for portable applications | Current: (0 ~ 800) A, ATHK N
- Temperature: (-70 ~ 180) °C
Part 4: Coin secondary lithium
cells, and batteries made from
them
Primary batteries —
Part 4: Safety of lithium batteries |Voltage: DC (0 ~ 500) V,
IEC 60086-4:2019 |H7|™M= 5 2E | (Exception) Current: (0 ~ 800) A, ATHK] N
Annex E Child resistant packaging | Temperature: (-70 ~ 180) °C
of coin cells
Primary batteries -
EN IEC Part 4: Safety of lithium batteries |Voltage: DC (0 ~ 500) V,
60086-4:2019 MIIMHE W 2EE | (Exception) Current: (0 ~ 800) A, ESYYPN N
Annex E Child resistant packaging | Temperature: (-70 ~ 180) °C
of coin cells
Batteries for Use
In Light Electric Vehicle (LEV)
Applications
(Exception) )
ANSI/CAN/UL/ULC 30 Vibration Endurance Test Voltage: DC (0 ~ 1500} V,
MMz L BE Current: (0 ~ 1000) A, BEEA4-1 N
2271:2018 31 Shock Test

32 Crush Test

36 Roll Over Test

39 Water Exposure Test
40 Thermal Cycling Test

Temperature: (-40 ~ 80) °C
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03. H7|AIH
03.014 &3 2 4=y

= = Ay
aHS HE L =2 TaY AlEHS At A3
Altitude:
. (5~101.3) kPa
Environmental test Method .
501.1 High temperature Temperature:
’ (-70 ~ 180) °C
502.1 Low temperature .
Humidity:
503.1 Temperature shock
MIL-STD-810C:197 . (40 ~ 95) % R.H.
AAL M7(7]7] [507.1 Humidity ARNK| N
° 514.2 Vibration Frequency:
’ (1 ~2000) Hz

Procedure I, II, V, VI, VII, VIII
516.2 Shock
Procedure I, IT, III, V

Acceleration:
(0.98 ~ 980) m/s?
Free fall height:

(0.1~1.5m
Environmental engineering . .
. . Altitude:
considerations and laboratory
(5~101.3) kPa
tests
i Temperature:
500.4 Low pressure (Altitude)
(-70 ~ 180) °C
Procedure I, II .
Humidity:

501.4 High temperature
(40 ~ 95) % R.H.

MIL-STD-810F:2000 | &t& F7|7|17|  |502.4 Low temperature ESVN| N
Frequency:
503.4 Temperature shock
- (1 ~2000) Hz
507.4 Humidity .
- . Acceleration:
514.5 Vibration
(0.98 ~ 980) m/s?
Procedure I X
Free fall height:
516.5 Shock
(0.1~1.5m
Procedure I, IT, IV, V, VI
Environmental testing - Part Frequency:
IEC . Aeig 7] 2.—57. Tests - Test.Ff. Vibration - | (4 ~ 2 OOQ) I-!z ATHR] N
60068-2-57:2013 Time-history and sine-beat Acceleration:
method (0.98 ~ 980) m/s?
Environmental testing - Part Temperature:
IEC . Areig ®7(717| 2-38: Tésts - Test Z/AD: N (—70.~.1§0) C AT N
60068-2-38:2021 Composite temperature/humidity | Humidity:
cyclic test (40 ~ 95) % R.H.
Environmental testing - Part
IEC . Aol 571717 2-31.. Tests - Test !Ec. I?ough Free fall height: AT N
60068-2-31:2008 handling shocks, primarily for (01~1.5m

equipment-type specimens

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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Environmental testing - Part Temperature:
IEC 9 (20 ~ 60) °C
MAE M7|7]7] | 2-30: Tests - Test Db: Damp . AT N
60068-2-30:2025 . Humidity:
heat, cyclic (12 h + 12 h cycle)
(50 ~ 95) % R.H.
Environmental testing - Part .
IEC Acceleration:
MAE M7(7]7] | 2-27: Tests - Test Ea and AT N
60068-2-27:2008 . (0.98 ~ 1 470) m/s?
guidance: Shock
Altitude:
(5 ~93.3) kPa
Temperature:
. (-70 ~ 180) °C
Safety of primary and secondary
. . . Frequency:
EN IEC 62281:2023 |®7|M=E % £F | lithium cells and batteries during (4 ~ 2 000) Hz ESIN N
transport .
Acceleration:
(0.98 ~ 980) m/s?
Free fall height:
(0.1~1.5m
Frequency:
Environmental test specification (2 ~100) Hz
for electrical, electronic and Acceleration:
programmable equipment and (1 ~ 50) m/s?
systems Temperature:
6. Vibration tests -30 ~ 75) °C
DNV-CG-0339:2021 | Mt ( . ) ESN DN N
7. Dry heat test Humidity:
8. Damp heat test (50 ~ 95) % R.H.
9. Cold test Insulation Resistance:
12. Insulation test DC (250 ~ 500) V
13. High voltage test Withstand Voltage:
AC (0~ 3) kV
General specification for
electrical/electronic Temperature:
components-Environmental (-50 ~ 180) °C
durability Frequency:
PN = 9.3.1 Vibration with Thermal (4 ~ 2 000) Hz
GMW 3172:2015 - . o . ATHX| N
M= cycling Vibration Acceleration:

9.3.2 Mechanical Shock-Pothole
9.3.3 Mechanical Shock-Collision
9.3.4 Mechanical Shock-Closure
Slam

(0.98 ~ 980) m/s?

Shock Acceleration:
(0.98 ~ 1 470) m/s?

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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a
Altitude:
(5~101.3) kPa
Temperature:
. (-70 ~ 180) °C
Safety of primary and secondary
o . . Frequency:
IEC 62281:2023 HM7IMZ L BEE  |lithium cells and batteries during ESN N N
(4 ~2000) Hz
transport .
Acceleration:
(0.98 ~ 1 470) m/s?
Free fall height:
(0.1~1.5m
SEAE - H2-145: Al”-AE N
25y ==
KS C IEC I8 FI|717] o axx | N
60068-2-14:2023 (H2E=) (-65 ~ 200) °C
Al Nc 22| 2t (28xH)
Environmental Testing -
Part2-14: Tests-Test N: Change
EN of temperature Temperature:
MI8 ®71717] | (Exception) P ‘ ARHR] N
60068-2-14:2023 . (-65 ~ 200) °C
Test Nc Rapid change of
temperature, two-fluid-bath
method
Environmental testing - Part
2-14: Tests - Test N: Change of
IEC temperature Temperature:
MAZ ®M7|717] | (Exception) P ' ATHR] N
60068-2-14:2023 . (-65 ~ 200) °C
Test Nc Rapid change of
temperature, two-fluid-bath
method
Environmental Testing - Part2-1:
Tests-Test A: Cold Temperature:
EN 60068-2-1:2025 |Ateig ®7|77] | [Exception] P ' ARHX] N
(-70 ~10) °C
5.3 Test Ad
5.4 Test Ae
Environmental Testing - Part2-2:
Tests-Test A: Dry heat Temperature:
EN 60068-2-2:2025 |48 F7|7|7| | [Exception] P ' AXHX| N
(25 ~ 150) °C
5.3 Test Bd
5.4 Test Be
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Environmental testing - Part 2-1:
Tests-Test A: Cold Temperature:
IEC 60068-2-1:2025 | M€ X7[717| | [Exception] P ' ATHR] N
(-70 ~10) °C
5.3 Test Ad
5.4 Test Ae
Environmental testing - Part 2-2:
Tests-Test B: Dry Heat Temperature:
IEC 60068-2-2:2025 | A4 H7|7/7]  |[Exception] P ‘ ATHX| N
(25 ~ 200) °C
5.3 Test Bd
5.4 Test Be
Frequency:

Environmental testing - Part 2-6:
(4 ~2000) Hz

17|7|17| | Tests-Test Fc: Vibration i ESIN N
. . Acceleration:
(Sinusoidal)

(0.98 ~ 980) m/s?

>

IEC 60068-2-6:2007 | AF

e
ol
H

r
r

XSKHHAL2|7| 2B A
(Hlelet=)

6.1.12 FXHIIECIAlE] ec:
PNEIN =T 6.3.9.1 GLE2AE1 (-70 ~ 150) °C
ES 95400-10:2024 N AXHX N
e 6.3.9.1 BLEDA|E2 ac: Il
6.3.12 LHRZEAIH (50 ~ 95) % R.H.

6.5.1 HX|AIH
6.5.2 Li=AIH
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General specification for
electrical/electronic
components-Environmental
durability
9.3.1 Vibration with Thermal
cyclin
yeing . Temperature:
9.3.2 Mechanical Shock-Pothole
. - (-70 ~ 180) °C
9.3.3 Mechanical Shock-Collision .
. Humidity:
9.3.4 Mechanical Shock-Closure 0
stam (40 ~ 95) % R.H.
PPN =t . Frequency:
GMW 3172:2023 A= 9.4.1 High Temperature (4 ~ 2 000) Hz ESN PN N
= Degradation _— .
9.4.2 Thermal Shock Vibration Acceleration:
- ) (0.98 ~ 980) m/s?
Air-To-Air(TS) .
Shock Acceleration:
9.4.3 Power Temperature Cycle
(PTC) (0.98 ~ 1 470) m/s?
9.4.5 Humid Heat Cyclic (HHC)
9.4.6 Humid Heat Constant
(HHCO)
9.4.9 Minimum Non Operating
Temperature
2!
(-50 ~ 150) °C
HE N8 - HE A BRIl |
i (1 ~2000) Hz
12.2.4 HZIAH
" &k
KS C IEC S 12.2.5 HEHAIH (50 ~ 95) % RH
SIS EEE 112.2.6 LIBAOIZAY ik ATHE| N
60571:2012 HIZ . HS/EHIISE:
12.2.10 EHAIA (0.98 ~ 980) m/s?
12,212 TS, 57 L 241 oix{st
12.2.15 H2HEAY -
DC 500V
LHE QL
AC 3000V
I AT - M2z ME ol |
;L__M; T e AC 3 000 V
KS C IEC < oIx|E}:
AMRAL HMI[7]7]  [10.6.4.3 WF/ElF AT ESNIN N
60255-27:2013 N DC 500V,
10.6.4.4 BHAXE
o N DC 1000V
10.6.4.5 HE5 E2AH
AC8YV, 45A
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— n —
TaAHS s Y =2 494 Al AR Al
a
ek
DC(0~36)V
2
RIS FRE7|7] SHHAI (70 150) °C
(M=) A
6.1.12 HAHIHHSAA|E (uso . 95) % R.H
XtSAt 9l 2 6.3.9.1 Ga22AE] o
ES 95400-10:2020 | =" © P ST AT N
HMZE 6.3.9.1 LEDA|H2 (5 - 2 000) Hz
ZA|E
6.3.12 LHQ;{“ = FISIISE: (0.98 ~ 980) m/s?
6.5.1 HX|AIHE T
652LHAA|64 S|/ rL.
e e (0.98 ~ 500) m/s2
Lrotz0l:
1.5 mo|st
2R - Mot HZo)| o3t
=%} gl 3ja:
KSR 1292 ;ﬁ:“ EE laoisol we - most: me gg ;Z x Satem ARK] N
7637-2:2015 = 2IMoto] ®M7|Hol THE ME yste
EESPS
KS C IEC Hoexprol o | Hr Mg - Mk 3K -4 gl (1 ~2000) Hz ATHR] N
61373:2010 HE = Al A
(0.98 ~ 980) m/s?
HE AE WIS 7|7 2=
(Helst=) (—|10 ) ;50) ©
ey ol e . HEFI
KS C 7620:2003 e Sk 7.9 ASAIE T ES N N
HMZE Al (4 ~ 2 000) Hz
7.11 Z&HAH N P
7.13 20| H7|AIE e
HEs A7IA (0.98 ~ 980) m/s?
NS -F|2-15: A|E-AE A: er:
KS C IEC ' JPSp— %f’ | +1|2 15 Al-AlE A o AR N
60068-2-1:2007 LHEHS Al (-70 ~ 10) °C
SIS -F|2-25: A& -A|&B: er:
KS C IEC ' rolg ®71717] %: |+ 4[2-25: Al 2B ] AT N
60068-2-2:2007 HEAH (25 ~ 200) °C
RSP
SHEAIE - ®2-6%: AlE-AIE Fo: ~2.000) H
KS C IEC Aol HIP] | 2 J12-65: Algl-AlE Fc (4E 0 ') z AU N
60068-2-6:2015 TS(Hem HUSIHEE:
(0.98 ~ 980) m/s?
Environmental testing - Part . .
TEC AMAR F7|7|7] | 2-13: Tests - Test M: Low air Altitude: AT N
60068-2-13:2021 (5 ~ 101.3) kPa
pressure
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Environmental testing - Part Frequency:
IEC 4~ 2000) Hz
AMAE FM7|717] | 2-64: Tests - Test Fh: Vibration, ( ,) AT N
60068-2-64:2019 . Acceleration:
broad band random and guidance
(0.98 ~ 980) m/s?
Environmental testing - Part 2:
Temperature:
Test methods - Test Cx: Damp
IEC (50 ~ 150) °C
MAE HII717] | heat - ESN N N
60068-2-66:1994 Humidity:
steady sate (unsaturated
. (80 ~ 95) % R.H.
pressurized vapour)
Environmental engineering
considerations and laboratory
tests Altitude:
500.6 Low pressure (Altitude) (5 ~101.3) kPa
Procedure I,II Temperature:
501.6 High temperature (-70 ~ 180) °C
502.6 Low temperature Humidity:
- - ~ o,
MIL-STD-810G w/ seig 7| 503.6 Tem|.oe?rature shock (40 ~ 95) % R.H. ATHA] N
Change 1:2014 507.6 Humidity Frequency:
514.7 Vibration (1 ~ 2000) Hz
Procedure I Acceleration:
516.7 Shock (0.98 ~ 980) m/s?
Procedure 1,11, IV, V, VI Free fall height:
528.1 Mechanical vibration of (01~1.5m
ship board equipment (Type I
Environmental vibration)
Environmental engineering
considerations and laboratory
tests
500.5 Low pressure(Altitude)
Procedure I, II Withstand Voltage:
501.5 High temperature AC (0 ~ 3) kV
502.5 Low temperature DC (0 ~ 3) kV
MIL-STD-810G:200 Aol 571717 503.5 TemPejrature shock Insulation Resistance: AT N
8 507.5 Humidity DC 500 V
514.6 Vibration DC 1000V
Procedure I AC8YV
516.6 Shock (0~ 45)A

Procedure 1,11, IV, V, VI
528 Mechanical vibration of ship
board equipment (Type I
Environmental vibration)
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Electrical relays - Part 21:
Vibration, shock, bump and Frequency:
IEC soig ®717]7] seismic test.s on m?asunng relays | (4 ~ 2 009) Hz AR N
60255-21-1:1988 and protection equipment - Acceleration:
Section One: Vibration tests (0.98 ~ 980) m/s?
(sinusoidal)
Measuring relays and protection | Withstand Voltage:
equipment - Part 27: Product AC (0 ~ 3) kV
safety requirements DC (0 ~ 3) kV
Accept onl Insulation Resistance:
IEC 60255-27:2023 |At4& ™7|7(7] ( P y) . . ATHX| N
9.6.4.3 A.C. or D.C. dielectric DC 500 V
voltage DC 1000V
9.6.4.4 Insulation Resistance AC8YV
9.6.4.5 Protective bonding tests | (0 ~ 45) A
2.
(-20 ~ 70) °C
NN ASAE AL M| &K S0
KS C 5078:2015 fn P FEAE MuBerISSA L A N
NZ 7.3 LiEtEAH (5 ~200) Hz
HS/EHIEE:
(44.1 ~ 490) m/s?
- - o " IS Fob=: (4 ~ 2 000) Hz
SHAAE — H|2-645: AIE — AI™
VI SN e i S| N
1
(5~101.3) kPa
2.
(-70 ~ 180) °C
KS C IEC ElsFmt
HME U 22 |2|E ®X| 24 o SX4X N
62281:2023 = 58 & Bl (4 ~2000) Hz i
HE/EHIEE:
(0.98 ~1 470) m/s?
Lohz0l:
(0.1~1.5m
Environmental testing - Part
Temperature:
2-67: Tests - Test Cy: Damp
IEC 85°C
AMAE M7|7]17] | heat, steady state, accelerated . AT N
60068-2-67:2019 o Humidity:
test primarily intended for
85 % R.H.

components
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. . . . Frequency:
MIL-STD-167-1A:20 Mechanical vibrations of ship (4 ~ 33) Hz
05 MAE M7(7]17] | board equipment (Type I- Acceleration: AT N
Environmental) o
(0.98 ~ 980) m/s
Altitude:
(5~101.3) kPa
Temperature:
. (-70 ~180) °C
Recommendations on the Humnidity:
ST/SG/AC.10/11/Rev TRANSPORT OF DANGEROUS (40 ~ 95};"7 R.H
£:2015 ) I MIIME Y 2E [GOODS - Manual of Tests and Frequenc ° o ATHK| N
' Criteria (38.3 Lithium metal and " ~q2 oog)' Hy
lithium ion batteries) ]
Acceleration:
(0.98 ~ 1 470) m/s?
Free fall height:
(0.1 ~1.5m
. . Temperature:
EN Environmental Testing - Part (20 ~ 60) °C
60068-2-30:2025 MAE F7|77] | 2-30: Tests - Test Db: Damp Humidity: ESUIN N
’ heat cyclic (12 h + 12 h cycle) (50 - 9;;? RH
Environmental engineering .
. . Altitude:
considerations and laboratory (5 ~ 101.3) kPa
tests )
. Temperature:
500.4 Low pressure (Altitude) (-70 ~ 180) °C
Procedure I, II Humidity:
501.4 High temperature )
MIL-STD-810F 40 ~95) % R.H.
NOTICE 3:2003 MAR M7(7|7|  [502.4 Low temperature ::re en:: ° ATHR| N
: u :
503.4 Temperature shock q y
(1 ~2000)Hz

507.4 Humidity

514.5 Vibration
Procedure I

516.6 Shock

Procedure I, I1, IV, V, VI

Acceleration:
(0.98 ~ 980) m/s?
Free fall height:
(0.1~1.5m
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Environmental Conditions and .
Altitude:
Test
. . (5~101.3) kPa
ProceduresforAirborneEquipment
: Temperature:
Section4.0 Temperature and
. (-55 ~ 85) °C
N Altitude -
a3 9 2F A ) - Humidity:
RTCA DO-160G:2010| _ Section5.0 Temperature Variation ESNIN| N
HE . L (40 ~ 95) % R.H.
Section6.0 Humidity
. . . Frequency:
Section8.0 Vibration (1 ~ 2 000) Hz
(HLes) .
4.6 Altitude, Decompression and Acceleration:
' ' P (0.98 ~ 980) mys?
Over pressure Tests
Altitude:
(5 ~101.3) kPa
Temperature:
. (-70 ~180) °C
Recommendations on the .
Humidity:
TRANSPORT OF DANGEROUS
ST/SG/AC.10/11/Rev. = (40 ~ 95) % R.H.
M7=z L 2E | GOODS - Manual of Tests and AT N
6 Amend.1:2017 o - Frequency:
Criteria (38.3 Lithium metal and
. . (4 ~ 2 000) Hz
lithium ion batteries) ]
Acceleration:
(0.98 ~ 1 470) m/s?
Free fall height:
(0.1~1.5m
Environmental test method and Altitude:
engineering guidelines (5 ~101.3) kPa
500.2 Low pressure (Altitude) Temperature:
Procedure I,1I (-70 ~ 180) °C
501.2 High temperature Humidity:
502.2 Low temperature 40 ~95) % R.H.
MIL-STD-810D:1983| Al2ig F7(7|7| P ( ) % ATYR| N
503.2 Temperature shock Frequency:
507.2 Humidity (1 ~2000)Hz

514.3 Vibration
Procedure I

516.3 Shock

Procedure 1,11, IV, V, VI

Acceleration:
(0.98 ~ 980) m/s?
Free fall height:
(0.1~1.5m
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Environmental test method and Altitude:
engineering guidelines (5 ~101.3) kPa
500.3 Low pressure (Altitude) Temperature:
Procedure 1,11 (-70 ~ 180) °C
501.3 High temperature Humidity:
502.3 Low temperature 40 ~ 95) % R.H.
MIL-STD-810E:1989 | Ateig 7|77 P ( ) % ATHX] N
503.3 Temperature shock Frequency:
507.3 Humidity (1 ~2000) Hz
514.4 Vibration Acceleration:
Procedure I (0.98 ~ 980) m/s?
516.4 Shock Free fall height:
Procedure I,II, 1V, V, VI (0.1~1.5m
Electrical relays - Part 21:
Vibration, shock, bump and Frequency:
IEC Arojg ®I[7[7| seismic test.s on méasurlng relays | (4 ~ 2 009) Hz AT N
60255-21-2:1988 and protection equipment - Acceleration:
Section Two: Shock and bump (0.98 ~ 980) m/s?
tests
Railway applications - Rollin Frequency:
Mok gl gk y Pp 9 (1 ~2000) Hz
IEC 61373:2010 o stock equipment - Shock and i ATHK] N
ME L Acceleration:
vibration tests
(0.98 ~ 980) m/s?
Road vehicles - Environmental
conditions and testing for
electrical and electronic
equipment-Part4: Climatic loads
(Exception) .
5.4 Cold water shock test Temperature:
AhSXH L 2 ' (-70 ~ 200) °C
ISO 16750-4:2023 - 5.5 Salt spray tests L EYSIN| N
= ) Humidity:
5.8 Condensation test
. . (40 ~ 95) % R.H.
5.9 Corrosion test with flow of
mixed gas
5.10 Solar radiation test
5.11 Dust test
5.12 Atmospheric pressure test
Railway applications - Rollin Frequency:
Hexg o P Y app 9 11 ~2000) Hz
EN 61373:2010 stock equipment - Shock and EVPN N

vibration tests

Acceleration:

(0.98 ~ 1 470) m/s?
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General specification for
electrical/electronic
components-Environmental
durability
9.3.1 Vibration with Thermal
cyclin
yeing . Temperature:
9.3.2 Mechanical Shock-Pothole
. . (-70 ~ 180) °C
9.3.3 Mechanical Shock-Collision .
. Humidity:
9.3.4 Mechanical Shock-Closure
Stam (40 ~ 95) % R.H.
PPN =t . Frequency:
GMW 3172:2018 = 9.4.1 High Temperature VPN N
NIE . (4 ~ 2 000) Hz
Degradation — -
Vibration Acceleration:
9.4.2 Thermal Shock
. . (0.98 ~ 980) m/s?
Air-To-Air(TS) .
Shock Acceleration:
9.4.3 Power Temperature Cycle
(0.98 ~ 1 470) m/s?
(PTC)
9.4.5 Humid Heat Cyclic (HHC)
9.4.6 Humid Heat Constant
(HHCO)
9.4.9 Minimum Non Operating
Temperature
SHA AE — H[2-678: A" — A™
KS C IEC C? | ! . | =E85°C
g Hpp | . aw: AT N
60068-2-67:2019 FE BES Y= o= &8, T4 85 % R.H
MEH, 7t AIE o
HE Fop
HeApg ol 2 " (4 ~2000) Hz
: RSk RE TS AY Yy 2R
KS R 1034:2023 - IS 2E TS Al - = N
(0.98 ~ 980) m/s?
HEY U Halsel Sof #et 7%
3% Halsel
H238 AHSSAIAE =
2304. YAAIH (-70 ~ 180) °C
: Adk AKX
KR:2021 sy (CtS s=ot ol) ac: HXI N
6. AXN2A|H (40 ~ 95) % R.H.
7. 25 A"
12. M2AE
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Temperature:
. s . (-50 ~ 150) °C
Railway applications-Electronic L
- . Humidity:
equipment used on rolling stock
(40 ~ 95) % R.H.
12.2.4 Cold start test .
12.2.5 Dry heat test Frequency:
o . (1 ~2000) Hz
HMoxjgkgl 23 |12.2.6 Damp heat test, cyclic i
IEC 60571:2012 - ] Acceleration: ESNIS N
M= 12.2.10 Insulation test
. (0.98 ~ 980) m/s?
12.2.12 Vibration, Shock and i X
bump test Insulation Resistance:
P DC 500 V
12.2.15 Low temperature storage .
Withstand Voltage:
test
AC (0 ~ 3) kV
DC (0 ~ 3) kV
. . Temperature:
Environmental testing - Part
IEC AAL2 ®7|7|7| 2-78: Tests - Test Cab: Dam (25 ~ 45) °C ATHK| N
60068-2-78:2025 |- =< © ' PR umidity: =
heat, steady state
(80 ~ 95) % R.H.
. N . Temperature:
Railway applications-Rolling
. . (-40 ~ 90) °C
stock-Electronic equipment .
13.4.4 Low temperature start-u Huridity:
- P P 1140 ~ 95) % R.H.
test
Frequency:
13.4.5 Dry heat test
(1 ~2000) Hz
MK Y 2 [13.4.6 Low temperature storage i
EN 50155:2021 Acceleration: VPN N

test

13.4.7 Insulation test

13.4.8 Cyclic damp heat test
13.4.10 Shock and vibration test
13.4.12 Rapid temperature
variation test

(0.98 ~ 980) m/s?

Insulation Resistance:

DC 500 V
Withstand Voltage:
AC (0 ~ 3) kV

DC (0 ~ 3) kV
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Environmental engineering
consideration and laboratory tests
500.6 Low Pressure (Altitude) .
Altitude:
Procedure I, II
. (5 ~101.3) kPa
501.7 High temperature .
502.7 Low temperature Temperature:
’ (-70 ~ 180) °C
503.7 Temperatures shock L
L Humidity:
507.6 Humidity
MIL-STD-810H:201 o (40 ~ 95) % R.H.
AA HMI|7[7] [ 514.8 Vibration ARNK| N
? Procedure I Frequency:
(1 ~2000) Hz
516.8 Shock .
Acceleration:
Procedure I, I1, IV, V, VI
. . . (0.98 ~ 980) m/s?
528.1 Mechanical Vibration of .
. . Free fall height:
Ship board equipment (Type I
] - (0.1~1.5m
Environmental Vibration)
(Exception)
Type II-Internally excited
Altitude:
(5 ~101.3) kPa
Temperature:
. (-70 ~180) °C
Recommendations on the .
Humidity:
ST/SG/AC.10/11/Rev TRANSPORT OF DANGEROUS (40 ~ 95) % R.H
’ T|FH7IMZE 2 BE | GOODS - Manual of Tests and o ATHK| N
7:2019 . o Frequency:
Criteria (38.3 Lithium metal and
S . (4 ~2000) Hz
lithium ion batteries) .
Acceleration:
(0.98 ~ 1 470) m/s?
Free fall height:
(0.1~1.5m
Frequency:
Road vehicles - Environmental (4 ~2000) Hz
=X O B condlt.lons and testing for Acceleration:
ISO 16750-3:2023 M= electrical (0.98 ~ 1 470) ESNIN| N
= and electronic equipment - Part |m/s?
3: Mechanical loads Free fall height:
(0.1~1.5m
RS
H7|2eo| R21-25: HAF|2} T
KS C IEC Al x17|7|7| HS 7|7|0| XN =2H == x|x|A|64 (4 -2 000) Hz AxHﬂ N
60255—21—21988 —HOS - =l S, &7, o7, Mo x._l%/%ajl'—i‘\-E e

— XITAI

(0.98 ~ 980) m/s?
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TS FO:
KS C IEC A H21-1: WS A | T
MAR ®7|7|7 B3 7|7|19 RlE, £ X X|FIAE AKX N
60255-21-1:1988 = PPl PIEI TS, S, S5, XA PNEEp PN i

—Fs AN 8
| o (0.98 ~ 980) m/s?

Salt concentration:
5x1)% BEHAH-2 N
Exposure Zone: (35 % 2) °C

IEC Environmental testing — Part
Aeig ®7|717| 9

60068-2-11:2021 2-11: Tests — Test Ka: Salt mist

r

eete| M ExS8 F=E(IP 25)

N L=, HX[:
KS C IEC <HlQE=E> N
AHE M7(717] - IPX1 to IPX8 BEEA--2 N
60529:2013 14.2.9 1 8l 12 E 2AL HEO IP1X to IP6X
o8t X254 %Xt 94l °
Degrees of protection provided by
enclosure (IP Code)
<Exception> Water, Dust:
IEC 60529:2013 AMA HI17)7 P IPX1 to IPX8 FEAE-2 N
14.2.9 Test for second
. . IP1X to IP6X
characteristic numerals 9with the
drip box
Road vehicles — Degrees of
protection (IP Code) — Protection .
X=X} gl 2k of electrical equipment against Water, Dust:
ISO 20653:2023 om EES ) _ IP1X to IP6X BaAM-2 | N
NE foreign objects, water and access

. IPX1 to IPX8
<Exception>

IPX4K, IPX9K

Environmental test method and
Temperature: 35 °C

MIL-STD-810D:1983| &€ X7(7|7| | engineering guidelines NaCL: 5 % 2EAH-2 N
509.3 salt Fog e
Environmental test method and Temperature:
MIL-STD-810E:1989 | A& H7|7|7| engineering guidelines 35°C HEEAM-2 N
509.3 salt Fog NaCl: 5 %
Environmental engineering .
MIL-STD-810G:200 considerations and laborator Temperature:
. T g Eoppl | Y lssec SaA8-2 | N
ests
NaCl: 5 %
509.5 Salt Fog
Environmental engineering .
MIL-STD-810G considerations and laborator Temperature:
A4 F717)7| Y lssec 2082 | N
w/Change 1:2014 tests
NaCl: 5 %

509.6 Salt Fog

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL

37/40



Ronea Labonatony reeneditation Scheme

HKT689%
naHs HE =2 4% AEe A Al
a
Environmental Conditions and Temperature:
stm o) ox opzy | €St Procedures for Airborne 35 °C
RTCA DO-160G:2010 EF =TT =" | Equipment NaCl: 5 % HaAM-2 | N
= Section14.0 salt Spray (salt Fog) |Water proofness:
Section10.0 Water proofness 280 L/m?/h
Environmental engineering .
MIL-STD-810F considerations and laboratory Temperature:
AAE HI(717 35 °C FLEAH-2 N
NOTICE 3:2003 = PP fests TEAE
NaCl: 5 %
509.4 Salt Fog
HE: 59
S2AR - Ki2-525: AR-AIE Kb: | S0
Hago \lo|Z(FsAE S o
KS CIEC peig gy | AOIS(@SEE 89 (23 ~ 55) °C B2AM-2 | N
60068-2-52:2017 <H|QEt=> e
At 8 =
(45 ~ 95) % R.H.
. . Temperature:
Environmental testing — Part 2-52 35 o0
IEC Tests — Test Kb: Salt mist, cyclic NaCL: 5 %
Al ®M7|717]  |(sodium chloride solution) B HaA|M- N
60068-2-52:2017 . Storage:
<Exception>
(23 ~ 55) °C,
Test methods 8
(45 ~ 95) % R.H.
Railway applications-Electronic
. Temperature:
Hokpgk gl 24 | equipment used on R
IEC 60571:2012 - . 35°C H&AM-2 N
M= rolling stock
. NaCl: 5 %
12.2.11 salt mist test
Environmental engineering .
considerations and laboratory Temperature:
MIL-STD-810F:2000 | &4AE F7(7]7| tests 35°C HEEAIM-2 N
NaCl: 5 %
509.4 Salt Fog
Environmental engineering Temperature:
MIL-STD-810H:201 . .
9 ML M7[7]7] | consideration and laboratory tests| 35 °C BHAH-2 N
509.7 Salt Fog NaCl: 5 %
i Aper ol me Railway applica?tions—.Rolling Temperature:
EN 50155:2021 A= stock-Electronic equipment 35°C BLEAH-2 N
= 13.4.13 salt mist test NaCl: 5 %
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AE: 5%
25
AtSAH HMR7|7| SEA (23 ~55) °C
HERAY L=
P 6.3.9.1 @422 |+ 1 =
ES 95400-10:2020 - 6.3.9.1 G+E2A|HH2 (45 ~ 95) % R.H. BaA|M-2 N
= 6.5.1 HX|AH Lj<, BX:
6.5.2 Li5=A1E IPX1 to IPX8
IP1X to IP6X,
R1, R2, S1, S2
SHAANE - H2-135: A|l&-AlA M: | D&
KS C IEC ST | f2-1358: AIF-AE M: |2 AR N
60068-2-13:2021 X7\t (5 ~ 101.3) kPa
oAl ol o - =7 J145: (0.98 ~ 1 470
KS R 9187:2021 HEA A HTAS QHOHEE 2 AlSu &3 A= ) ATHK| N
HE m/s?
2L
SHANE - HM2-385: Al - AlE -70 ~ °
KS C IEC geig woppl | B |* J|2-3858: Al L (-70 ~ 180) °C AT N
60068-2-38:2021 Z/AD: B RZ/EE AO|2 AlY &5
(10 ~ 98) % R.H.
SHAAE — H[2-3152 A& — AIY
KS C IEC e ° ,L ) 2-31% ly i o | ErohEOl:
60068_2‘312008 A'—I-HO II—-I7|7|7| EC . TE 7(ol:iloo:’ A|]|:I:_:I0‘” A|'o°|': 7‘||_| (0 1 - 1 5) m _+_IHX| N
' SENE-Z T
FAIE — A A |
SANE — H2-308: AlE — Al
KS C IEC ° R (20 ~ 60) °C
MAE 7717 Dbt X|&: 7™M L& (12h +12h | ESNIS| N
60068-2-30:2005 =) &S
v (50 ~ 95) % R.H.
2k
SAHAB — H|2-785: A& — AJS ~ 45)°
KS C IEC doig w28 | §[2-785: Al ] I (25 ~ 45) °C AT N
60068-2-78:2012 Cab: OF& AEHQ| LIS AlY &
(80 ~ 98) % R.H.
TS ZOp:
A KpaE ol ok (1 ~2000) Hz
: A Kl2k EZO| X|= A|S] HitH ATHK
KS R 9144:2021 A= HE X1 HEO| TS AlY iy g Hx| N
(0.98 ~ 980) m/s?
S Fot
okl ol ok N 1~2000)H
KS R 9186:2021 :PI = HE A HotRE — TS AY Yy (7r*5 yHz ESNIN N
= =0

(0.98 ~ 980) m/s?

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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TS

4%

> ek
o2t o¥

KS CIEC
60068-2-66:19%94

SHAAE — H|2-665: oFF MEHO
A
E

LHE&Y Al (EXet 37| €

Z|CH: 150 °C
Sk
(80 ~ 95) % R.H

VSN

KS CIEC
60068-2-27:2008

SHANE — H2-275: AlE — AIH
Ea%t X|&: 53 AlY

A 7t&45: (0.98 ~ 1 470)
m/s?

ATHX|

KS CIEC
60068-2-57:2013

>
e
oo
2l

212171

SHEANE — H[2-575:
f: &l

—

Al

n

Al —
S — AlZE O]} AfIH|E Y

TS FOp4
(4 ~ 2 000) Hz
TISE:

(0.98 ~ 980) m/s?

ATHK]

KS CIEC
60068-2-11:2021

HYE H71717]

o o
SHEAH

AL =
%‘T T

=
=

A - H2-115: Al”-AR Ka:

ecHe
(35 2)°C
A
5+1)%

SAAN-2

ST/SG/AC.10/11/Rev.

8 Amend.1:2025

oMz S 25

Recommendations on the
TRANSPORT OF DANGEROUS
GOODS - Manual of Tests and
Criteria (38.3 Lithium metal and
lithium ion batteries)

Altitude:

(5 ~101.3) kPa
Temperature:
(-70 ~ 180) °C
Humidity:

(40 ~ 95) % R.H.
Frequency:

(4 ~2000) Hz
Acceleration:
(0.98 ~ 1 470) m/s?
Free fall height:
(0.1~1.5m
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