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ANSI/CAN/UL
9540:2023

IR Y BE

Energy Storage
Systems and
Equipment
(Exception)

36. Electromagnetic
Immunity Test

37. Containment of
Moving parts

39. Strength Test

41 .4 Installation in
seismic environments
42 .3 Check of safety
controls

43. Mechanical
Production Test

44 Production Quality
Control

(0 ~1500) vd.c,,
(0 ~1000) Ad.c.,
(-40~80) T

DAl

ANSI/CAN/UL
9540A:2019

IR Y BE

Test Method for
Evaluating Thermal
Runaway Fire
Propagation in Battery
Energy Storage
Systems

(Exception)

10. Installation Level

:(0 ~5) MW
0 ~5) MW
0~100) %
Ehota4 1 (0 ~ 5 000)

zZ|tf 2=
Hf (
(

Toas52:(0~5) %

TENER

ANSI/CAN/UL
9540A:2025

HIHE U HE

Test Method for
Evaluating Thermal
Runaway Fire
Propagation in Battery
Energy Storage
Systems

(Exception)

10. Installation Level

b

1 (0~ 5) MW
A4E8 (0~ 5) MW

7|1YUE (0~ 100) %
Etst44 1 (0 ~ 5 000)
pm

o ELE2
g} : (
(
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o]

:(0~5) %

TJ—O

ENER
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ANSI/CAN/UL-1
973:2018

B Y &

I
=

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 Applications)
27. Crush Test (LER
Motive 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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

A
_I__—'TAlAE-'_‘I

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

3/111




Rorea Labornatorny Aceneditation Scheme

A KT689%

fon

44

i
X

AE Y

4%

> ek
oot o

ANSI/CAN/UL-1
973:2018

e L 2=

Batteries for Use

in Stationary, Vehicle
Auxiliary Power and
Light Electric Rail
(LER) Applications
(Exception)

27. Crush Test (LER
Motive Applications)
33. Pressure Release
Test

34. Start-To-Discharge
Test

36. Resistance to
Moisture Test

37. Salt Fog Test

38. External Fire
Exposure Test

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

A
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ANSI/CAN/UL-1
973:2022

AIME L 7S

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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80) C

HA -

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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ANSI/CAN/UL-1
973:2022

Wz & 55

Batteries for Use in
Stationary and Motive
Auxiliary Power
Applications
(Exception)

30. Crush Test (LER
Motive and 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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

ARYZ]

ANSI/CAN/UL/U
LC 2271:2018

i =

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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

H A
T‘—'|‘A|A.=j"|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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ANSI/CAN/UL/U
LC 2271:2018

e L 2=

Batteries for Use

In Light Electric
Vehicle (LEV)
Applications
(Exception)

32 Crush Test

36 Roll Over Test
39 Water Exposure
Test

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

ANSI/CAN/UL/U
LC 2271:2023

WNNME L 75

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

(0 ~1500) vd.c.,
(0 ~1000) Ad.c.,
(-40 ~80) T

H A -

ANSI/CAN/UL/U
LC 2271:2023

e L 2F

Batteries for Use

In Light Electric
Vehicle (LEV)
Applications
(Exception)

32 Crush Test

36 Roll Over Test
39 Water Exposure
Test

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

A

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

e L 2=

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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

A
_I__—'TAlAE-'_‘I

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

HIHE U HE

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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) T

ARYZ|

EN 60695-10-2:

2014

Wz & 75

Fire hazard testing -
Part 10-2: Abnormal
heat - Ball pressure
test method

R=25mm, 20N
(50 ~200) C

ARYZ|

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

IR Y P2

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

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

E i

EN
61960-3:2017

MR Y E

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

(0 ~1500) vd.c.,
(0 ~1000) Ad.c.,
(-40 ~80) T

H A -

EN
62133-1:2017

e L 2F

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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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EN
62133-2:2017

HWIHE Y 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)

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

EN 62619:2017

HIHE U HE

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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) T

ARYZ|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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a
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)
2.1 External (0~ 1500) Vd.c,
EN62619:2017 | 7z g | Shorbdreuttesticell 1y go0) adc. 22441 N
or cell block) (-40 ~ 80) '
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)
Secondary cells and
batteries containing
alkallng or other (0 ~500)Vdc.
EN 6262012015 | @7z o = | non-add e'fCt,rO'ytes " (0~800)Adc. AR N
Secondary lithium (-70 ~ 180)

cells and batteries for
use in industrial
applications

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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HAaAHS HE Y =2 44 AldHe AR AI;
Secondary cells and
batteries containing
alkaline or other
non-acid electrolytes - (0 ~1500) vd.c.,
EN 62620:2015 | Z7|A2 2 BX Lo (0~1000) Ad.c., FEA2-11 N
Secondary lithium (-40 ~ 80) C
cells and batteries for
use in industrial
applications
Secondary lithium-ion
EN cells for the (0~500)Vd.c,
62660-1:2019 WA=z L ES propulsion of electric | (0 ~800) Ad.c., AZ42 N
’ road vehicles - Part 1: | (70 ~ 180)
Performance testing
Secondary lithium-ion
cells for the
EN propulsion of electric (0~500)Vd.c,
A7 |2 Dil B I . ~ C. AR
62660-2:2019 I = road vehicles - Part 2: 2?70 8010;6&) ic ! A N
Reliability and abuse
testing
Secondary lithium-ion
cells for the
ropulsion of electric
EN foag vehicles - Part 3: (0~500)Vd.c,
62660-32016 | VMR HFE s ) " (0~800)Ad.c, ARYZ| N
: afety requirements )
. (-70~180) T
(Exception)
6.4.4 Internal short
circuit test
EN IEC Primary batteries - (0~500)Vd.c,
60086-4:2019 W=z L EF Part 4: Safety of (0~800)Ad.c., AZHZ| N
’ lithium batteries (-70 ~180) C

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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EN IEC
61960-4:2020

WNNME L 75

Secondary cells and
batteries containing
alkaline or other
non-acid electrolytes -
Secondary lithium
cells and batteries for
portable applications -
Part 4: Coin secondary
lithium cells, and
batteries made from
them

(0~500)Vd.c,
(0~800)Ad.c.,

(-70~180) C

AT

ENIEC
62619:2022

HIHE U HE

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

(0~500)Vd.c,
(0~800)Ad.c.,

(-70~180) T

ARYZ|

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

IME L 7S

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)

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80) C

HA -

ENIEC
62660-3:2022

@z & 75

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)

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) T

ARYZ|

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

IME L 7S

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

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

E i

EN IEC
63056:2020

MR Y E

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

(0~1500)Vd.c,
(0~1000)Adc.,
(-40~180) C

H A -

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 secondary lithium | (0 ~500) Vd.c,
WMz L 2F batteries for use in (0~800)Ad.c, A N
road vehicles not for (-70~180) C
the propulsion
(Exception)

7.1.11 Crush
[reasonably
foreseeable misuse]

EN IEC
63057:2020

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

WNNME L 75

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]

(0 ~1500) vd.c,,
(0 ~1000) Ad.c.,
(-40~80) T

A _

IEC
60086-4:2019,
Edition 5.0

WM L 75

Primary batteries -
Part 4: Safety of
lithium batteries

(0~500)Vd.c,
(0~800)Ad.c,
(-70~180) C

2AHA

IEC 60695-10-2
:2014, Edition
3.0

HIHE U HE

Fire hazard testing -
Part 10-2: Abnormal
heat - Ball pressure
test method

R=25mm, 20N
(50 ~200) C

A

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC
61960-3:2017,
Edition 1.0

IR Y P2

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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80) C

HA -

IEC
61960-3:2017,
Edition 1.0

MR Y E

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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

ARYZ]

IEC
61960-4:2020,
Edition 1.0

e L 2F

Secondary cells and
batteries containing
alkaline or other
non-acid electrolytes -
Secondary lithium
cells and batteries for
portable applications -
Part 4: Coin secondary
lithium cells, and
batteries made from
them

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC
61960:2011,
Edition 2.0

WNNME L 75

Secondary cells and
batteries containing
alkaline or other
non-acid electrolytes -
Secondary lithium
cells and batteries for
portable applications

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

ARYZ]

IEC
62133-1:2017,
Edition 1.0

B Y 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 1: Nickel systems

(0~500)Vd.c,
(0~800)Ad.c,
(-70~180) C

2AHA

IEC
62133-2:2017,
Edition 1.0

WNNME L 75

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)

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

ARYZ|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC 62133-2:20
17/AMD1:2021

HWIHE Y 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)

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

IEC
62133:2012,
Edition 2.0

WM L 75

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)

(0~500)Vd.c,
(0~800)Ad.c,
(-70~180) C

A

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC
62619:2017,
Edition 1.0

e L 2=

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

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

IEC
62619:2017,
Edition 1.0

HWE Y BE

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)

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

H A
—,——_'|—A|*‘=.j-'|

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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IEC
62619:2022,
Edition 2.0

e L 2=

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

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

IEC
62619:2022,
Edition 2.0

HWE Y BE

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)

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

H A
—,——_'|—A|*‘=.j-'|
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S = ?jg
HAaAHS HE Y =2 44 AldHe ArHE Al
[=]
Secondary cells and
batteries containing
alkaline or other
IEC non-lacid electrolytes - (0~500)vid.c,
6262012014, |7 M2 YU BE Lo (0 ~800) Ad.c., 2242 | N
. Secondary lithium )
Edition 1.0 ) (-70~180) T
cells and batteries for
use in industrial
applications
Secondary cells and
batteries containing
alkaline or other
IEC non-acid electrolytes - (0 ~1500) vd.c.,
62620:2014, AWz L EE o y (0~ 1000)Ad.c., Ha A1 N
. Secondary lithium ]
Edition 1.0 : (-40~80) C
cells and batteries for
use in industrial
applications
Secondary lithium-ion
EC cells for the (0 ~500)Vd.c,
62660-1:2010 722 1 22 propulsion of electric | (0 ~ 800) Ad.c., AR N
) road vehicles - Part 1: | (70 ~ 180) C
Performance testing
Secondary lithium-ion
EC cells for the (0 ~500)Vd.c,
62660-1:2018 712z L BE propulsion of electric | (0 ~800) Ad.c., AW A N
’ road vehicles - Part 1: | (70 ~ 180) C
Performance testing
Secondary lithium-ion
lIs for th
IEC ;erospu(ljsrioneof electric (0~500)vid.c,
WMz U EF . 0~800)Ad.c, A2 N
62660-2:2010 MEXFE | vehicles - Part 2: |\ ) Ad.c 2|
(-70~180) C

Reliability and abuse
testing
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of A
TEHS As Y =2 4% Al A fl;
a
Secondary lithium-ion
cells for the
IEC of o propulsion of electric (0~500)vd.c, N
62660-2:2018 | SRR FE | od vehicles - Part 2: (?7~ 8010) Adc, AN
Reliability and abuse (70~180)
testing
Secondary lithium-ion
cells for the
Isi i
. Moz U BE . (0~800)Ad.c., A2 N
62660-3:2016 Safety requirements i
. (-70~180) C
(Exception)
6.4.4 Internal short
circuit test
Secondary lithium-ion
cells for the
propulsion of electric
road vehicles - Part 3:
IEC Safety requirements (0 ~500)Vd.c.,
62660-3:2022, |H7|Mz LY EBEE (Exception) (0 ~800)Ad.c., EAVS N N
Edition 2.0 6.4.4 Internal short (-70~180) C
circuit test

Annex C Alternative
internal short-circuit
test(6.4.4.2.2)
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IEC
63056:2020,
Edition 1.0

IME L 7S

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

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80) C

HA -

IEC
63056:2020,
Edition 1.0

MR Y E

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

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

ARYZ]
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Secondary cells and
batteries containing
alkaline or other
non-acid electrolytes -
Safety requirements
IEC for secondary lithium | (0 ~500) Vd.c,
63057:2020, MM U BEE batteries for use in (0~800)Ad.c, DA N
Edition 1.0 road vehicles not for (-70~180) C
the propulsion
(Exception)

7.1.11 Crush
[reasonably
foreseeable misuse]
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IEC
63057:2020,
Edition 1.0

WM Y 2

I
=

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]

(0 ~1500) vd.c,,
(0 ~1000) Ad.c.,
(-40~80) T

A _

JIS C
62133-2:2020

B Y 2

I
=

R—R7IHBER_RE
Mozl - %2
BBV FILIREM

(Exception)
7.3.9
HIEpREAE (B|ith)

(0~500)Vd.c,
(0~800)Ad.c,
(-70~180) C

A
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(=2 o al 2 = by
TEHS AE: Y= e NEEER Api2 e
KC 10031:2023 AFZ 2|9 ALBES | (0~ 1500) Vd.c.,
' W2 RE | oI elsoarixel | (0~ 1000) Adc, EPSTVERN BN
(2023.10.19.) et 2 oAt o
FO717|8 Lo
KC 62133-2 =/ §0I2HH 2] 2 (0 ~500) Vd.c.
(2020-07) WMz L BE (Exception) (0~800) Ad.c, A2 N
739 A LR et | (-70~180) ©
Al
. (0 ~500)Vd.c.
AMAHR BIEQ|ZAH R '
fC 62619 Moz U BE HEE EFoladA (0 ~800)Ad.c, A3 N
oo o (-70~180) C
LA E 2|02 A
ot
(Exception)
KC 62619 7.2.1 R AIY (0 ~ 1 500) Vd.c.,
(2019-10) iz des 72235 A4 (0~ 1000) Ad.c., sana | N
724102 A (-40 ~ 80) ©
7.2.5 2H A|E
7.2.6 WA EH AR
7.3.2 LY AIE
_ (0 ~500) Vd.c.,
. AAHAR2 2|E0 22
502_622519 023 | a1z u wE orai IS0l (0 ~800) Ad.c., A2 N
- (-70 ~ 180) C
A& 2| &O0[RAA|
ord
(Exception)
KC 62619:2023 7.2.1 S|FHH AY (0~ 1500) Vd.c.,
0320 Wiz 2 53 72228 Ad (0 ~ 1000) Ad.c., a1 N
724102 AY (-40 ~ 80) C
725102 AY
7.2.6 ZAH YA AIH
7.3.2 WL A

#22H7| R (KOLAS)E AU A BB HAA(LAC)S] HEAHHH(MRA) HB7|RYLIct,
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TAHS s Y =2 T4d AldHg A Al
(=]
SHAAI LR (M 7] . M4}
KS C IEC 60695- h < R=2.5mm, 20 N
PV TR LHBHA| B -2 | A A ' : AZHZ N
1022001 e e b2
dZe| £= 7|Ef H|AHY
Halze
Hotol= O|2fAR| A Al
MR —
I (0 ~ 1500) Vd.c.
KS C IEC L7718 '
2| 7|2 g gz ~ B A M-
61960-3.2017 | O =R TE 2|S0|2pH2| A L A3 2?40 1(;(8?)DCAd.c., SN N
M3 2t U YAEY
2lg |z x| A &
0|2 THE H37|
UZ2| i J|Ef HIAHY
Mol dS Lstst= O|at
S = Azl - (0 ~500) V d.c
KS C IEC FU21718 2l& ol o
MMz Y BF 0~800)Adc., AR N
61960-3:2017 e L5 THAZ| L A2 - A3 (-7o~ 1;0 o i
rguassas | )e
O[|&t CHXZ| 4l 0|=
FHE A7
2| = 7|Ef H|AY
KS C IEC M2 Zotst= 0|z | (0~ 500) Vd.c.,
62619:2022 MMz L ES T2 2 d2| — (0~800)Ad.c, AZHZ| N
' MAE 2|& 0|2 HAHEZ| | (-70 ~180) T
9 22/9| OF 2PALS
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S Ix o] 82| SHo o] d%
maHs HE =2 48 AE A Al
(=]
2| = V(e Bt
Malng Batehe
O[2tHA| 4 & M2 —
LUAE 20|12 2
% AL O PAY |
~1500) Vd.c
KS CIEC (Exception) o
Mg U 8= _ 0~ 1000) Ad.c., SAAM-1] N
62619:2022 MEZES 17 amet Ay §-4o ~8O))DC TS
72255 MY
7.2.4 302 A
7.2.5 3= XY
7.2.6 ZAH gH Al
7.3.2 RS AIY
gzl L= Vet
H| AR 245212
e dshas (0~500)Vd.c.,
! = ~ .C., i
62620:2014 T | HA - degez (70 ~ 180) ©
AFE &= 2|&0|AH 4|
FIRCR]
o7f2| i J|Ef HIAHY
Haag
KS C IEC AR Y HE L55l= 02442 A U 28 ) 1 ggg; Xiz o |
62620:2014 | = =TT |da—4degez (40~80)C ST
AEElE
2|s0[2tH A 4 L 2]
< C IEC M| E 22 (0~500)Vd.c,
6266012018 | &7 HE L FE 2| E0[2f 2| M — (0~800)Ad.c, 222 N
‘ 12 HEAE (-70~180) C
7| AS2HE (0 ~500) V d
~ C
KS CIEC 2|F0|2tH 2| A - -
B L BF 0~800)Ad.c, 222 N
62660-2:2018 = =TS A2 M2d U 28 §-7o~ 1;0) ,,CC Hl

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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KS CIEC
62660-3:2022

e L 2=

HI| s
2|E0|2tH | A -
38 ot QAR
(Exception)

6.4.4 LHSCH2AA|E

-

(0 ~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AZHZ]

KS CIEC
63056:2020

IR Y P2

>
>
0z
=2
>
0f0
ol
N
40
o

M2 oM QFALGE
(Exception)

7343 E=

FA| 2| E 2o 2EH
= Q= HA| AAEIQ|

A old A=

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80)

H A
T‘—'|‘A|A.=j"|

KS CIEC
63056:2020

i e e

A A0 AFESEY| 28t
2|S0|ztd2| & 2
HR|9| ot QFtAr
(Exception)

7343 £
FA| 2 E 2l 28t
T U A A|AEIQ

A0ld A=

(0~500)Vd.c,
(0~800)Ad.c,
(-70~180) C

A2
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ARHs | HEZ Y2 A4y NEED NEE | 5
[=]
Technical requirement
by the Ministerial
i e e |00V
el ez guez Sciricatapplig (0~800) Ad.c., a2z | N
Appendix Ministerial Ordinance (-70 ~ 180) C
9:2008 1, Appendix 9 Lithium
jon secondary
batteries
(0 ~500)Vd.c,
UL 1642:2015 | A7|A2 L &= Lithium Batteries (0~800)Ad.c., A2HA| N
(-70~180) C
(0 ~500)Vd.c,
UL 1642:2020 | A7z Y &F Lithium Batteries (0~800)Ad.c., AR A N
(-70~180) T
(0 ~500)Vd.c,
UL 1642:2022 7|1z U EE Lithium Batteries (0~800)Ad.c, A | N
(-70~180) C
Household and (0~500)vid.c,
UL 2054:2011 A7z L EE . . (0 ~800)Ad.c, A N
Commercial Batteries )
(-70~180) C
Household and (0~500)vid.c,
UL 2054:2021 | A7z Y &5 . . (0~800)Ad.c., A2 N
Commercial Batteries )
(-70~180) C
Batteries for Use In
Electric Vehicles
E ti
(34X;eop’)tal’§2:1 Test (0~500)vd.c,
UL 2580:2022 | Z7IMz L EE (0~800) Ad.c, kv I N
38 Crush Test )
(-70~180) T

40 Salt Spray Test
42 External Fire
Exposure Test
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Batteries for Use In
Electric Vehicles
(Exception)

34 Rotation Test
38 Crush Test

40 Salt Spray Test
42 External Fire
Exposure Test
ANNEX B (0 ~1500) vd.c.,
UL 2580:2022 A7z L EE (NORMATIVE) Test (0 ~1000) Ad.c., FE5A14E-1 N
Program for (-40~80) C
Secondary Lithium
Cells

ANNEX D
(NORMATIVE)
Alternative Test
Program for
Secondary Lithium
Cells

Secondary cells and
Batteries Containing
Alkaline or Other
Non-Acid Electrolytes
- Safety Requirements
UL for Por)’/cabl(eJ Sealed (0~500vdec,
) Az L BEE (0 ~800)Ad.c., AR A N
62133-1:2020 Secondary Cells, and (-70 ~ 180) C
for Batteries Made
from Them, for Use in
Portable Applications
- Part 1: Nickel
Systems

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

33/111



Rorea Labornatorny Aceneditation Scheme

A KT689%

fon

44

Az 2

=

Mo
X

4%

> et
o2t o¥

UL
62133-2:2020

WNNME L 75

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)

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) C

AT

UL 62133:2017

@z & 75

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)

(0~500)Vd.c,
(0~800)Ad.c.,
(-70~180) T

ARYZ|
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2ENS 14|
A2023-4812(2
023.08.22)

Az 4 =

I
=

[EH1] Al 485
TESEUA| AHGAIE
48.7.4 TEHA|E
48.7.5 2 A|E
48.7.6 IHUHAIE
48.7.7 A EHZ|AI ™
48.7.9 24AlE

[EH1] A 4822
O|EAtE 22|
TSR] AHHAH
489[2.7 .4 THEtA|E
489|2.7.5 EZAIE
482]2.7.6 DHEIHA|E
482|2.7.7

A EL2|A|E
482|2.7.9 ZLAIH
4892[2.7.10 S5tAIS

(0 ~1500) Vd.c,,
(0 ~1000) Ad.c.,
(-40 ~80) C

HA -
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03. A7|AH
03.011 AZt7| &gt

A2y A

ol
é
i
na
o
X
og
0E
40
>
184
03!

=EC

American National
Standard for Methods
of Measurement of
Radio-Noise Emissions
from Low-Voltage
Electrical and

ANSI HoE o 2 !Electronic Equipment | RE: 30 MHz ~ 40 GHz
C63.4a:2017 in the Range of 9kHz | CE: 9 kHz ~30 MHz
to 40GHz
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

2| N

Electromagnetic
compatibility (EMCQ)
-Part 6.3 : Generic
standards -Emission
standard for
AS/NZS RE : 30 MHz ~ 6 GHz

3 17717 | ial AZHA N
61000.6.3:2021 7171 residential, CE: 150 kHz ~ 30 MHz 1A

>~
18%
o

r

4

r

commercial and light
-industrial
environments
(Exception)

-(0 kHz ~ 2 kHz)

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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AS/NZS
61000.6.4:2012

>.

F

18"
0f0
N

r

1717|7|

r

Electromagnetic
compatibility (EMC)
-Part 6.4 : Generic
standards -Emission
standard for
industrial
environments
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase,

-(0 kHz ~ 2 kHz2)

RE : 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz

A

AS/NZS CISPR
11:2017

>.

F

18]
0f0
N

r

471717|

r

Industrial, Scientific
and medical (ISM)
radio frequency equip
ment-Electromagnetic
disturbance
characteristics -Limits
and methods of
measurement
(Exception)

3 phase equipment
Equipment input
current exceed 16 A
per phase

RE: 9 kHz ~ 18 GHz
CE: 9 kHz ~ 30 MHz

ARYZ|

AS/NZS CISPR
15:2017

=717

Limits and methods of
measurement of radio
disturbance
characteristics of
electrical lighting and
similar equipment
(Exception)

7 Method of insertion
loss measurement

RE: 9 kHz ~ 300 MHz
CE: 9 kHz ~ 30 MHz

ARYZ|
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CISPR 11:2024

>.

F

18"
0f0
N

r

471717|

r

Amendment 2 -
Industrial scientific
and medical
equipment -
Radio-frequency
disturbance
characteristics - Limits
and methods of
measurement
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

RE: 30 MHz ~ 18 GHz
CE: 9 kHz ~ 30 MHz

ARYZ]

CISPR
14-1:2020

71z

0f0
N

r

47|7|7|

0

Electromagnetic
compatibility -
Requirements for

household appliances,

electric tools and
similar apparatus -
Part 1: Emission

RE: 9 kHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
DP: 30 MHz ~ 300 MHz

ARYZ|

CISPR 14-2:
2020

S

-

7t

0f0

r

712171

Electromagnetic
compatibility -
Requirements for

household appliances,

electric tools and
similar apparatus -
Part 2: Immunity -
Product family
standard

ESD: +8 kV

RS: 80 MHz ~ 1 GHz,
3V/m

EFT: +1 kV

SURGE: £2 kV

CS: 150 kHz ~ 230 MHz,

3V
V-DIP: max 100 %

AZHZ|
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Limits and methods of
measurement of radio
disturbance
characteristics of
electrical lighting and
CISPR 15:2018 | 2&7|7| similar equipment
(Exception)

7. Method of insertion
loss measurement
3m,4m loop Antenna
test method

RE: 9 kHz ~ 300 MHz

AR
CE: 9 kHz ~ 30 MHz 2l N
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CISPR 25:2021

IR Y BE

Vehicles, boats and
internal combustion
engines-Radio
disturbance
characteristics- Limits
and methods of
measurement for the
protection

of on-board receivers
(Exception)
5.Measurement of
emissions received by
an antenna on the
same vehicle

6.6 Radiated
emissions from
components/modules-
TEM cell methods

6.7 Radiated
emissions from
components/modules
-Stripline method
Annex |

Test methods for
shielded power supply
systems for high
voltages in electric
and hybrid vehicles

RE: 150 kHz ~ 2.5 GHz
CE(Voltage method)

: 150 kHz~ 108 MHz
CE(Current Probe Method)
: 150 kHz~ 108 MHz

AR
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[=]
Electromagnetic
compatibility of
multimedia
eguipment - Emission
CISPR 32:2015/ o . oM =AY requwements RE: 30 MHz ~ 6 GHz A N
AMD1:2019 (Exception) CE: 150 kHz ~ 30MHz
-3 phase equipment
-Equipment input
current exceed 16 A
per phase
Electromagnetic
compatibility of SD: +8 kV
multimedia RS: 80 MHz ~ 6 GHz, 3
equipment - Immunity | V/m
requirements EFT: +1 kV,
CISPR 3512016 | R « 2M E£417|7 . AR N
™o 171 (Exception) Surge: 4 kV A
-3 phase equipment CS: 150 kHz ~ 30 MHz, 3V
-Equipment input MF: 1 A/m
current exceed 16 A V-DIP: max 100 %
per phase
Environmental test
specification for CE: 9 kHz ~ 30 MHz
electrical, electronic ESD: +8 kV
I RS: MHz ~ 2 GHz, 1
DNVGL-CG-033 eV IR
9 Edition Az Y B2 quip . A3 N
AUGUSE 2021 systems EFT: +2 kV
9 (Exception) SURGE: £1 kV
14 .4 Conducted low CS: 150 kHz ~ 80 MHz, 10
frequency immunity V/m
test
Uniform provisions RE :30 MHz ~ 1 GHz
ECE concerning the BCl: 20 MHz ~ 80 MHz,
Hdro1z2 2 2R approval of vehicles 60 mA AZHZ N
R-10.06:2019 e 2 TS bprovat of ven 2|

with regard to
electromagnetic

Rl : 80 MHz ~ 2 GHz, 30
V/m
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_ _ 5_41}
TEHS HE Y =2 4% Al ArHE AI;
compatibility
(Exception)

Annex 4 - Method of
measurement of
radiated broadband
electromagnetic
emissions form
vehicles

Annex 5 - Method of
measurement of
radiated narrowband
electromagnetic
emissions from
vehicles

Annex 6 - Method of
testing for immunity
of vehicles to
electromagnetic CTE: 12, 24 V system
radiation Annex 9 - CTI: Pulse 1, 2a, 2b, 3a, 3b,
Appendix 1 800 mm 4

Stripline testing
Annex 9 - Appendix 2
TEM cell Testing
Annex 11 Method(s)
of testing for emission
of harmonics
generated on AC
power lines from
vehicle

Annex 12 Method(s)
of testing for emission
of voltage changes,
voltage fluctuations
and flicker on AC
power lines from
vehicle Annex 13
Method(s) of testing
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for emission of
radiofrequency
conducted
disturbances on AC or
DC power lines from
vehicles Annex 14
Method(s) of testing
for emission of
radiofrequency
conducted
disturbances on
network and
telecommunication
access from vehicles
Annex 15 Method of
testing for immunity
of vehicles to electrical
fast transient/burst
disturbances
conducted along AC
and DC power lines
Annex 16 Method of
testing for immunity
of vehicles to surges
conducted along AC
and DC power lines
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Al t - Part
Rl L
i CE: 150 kHz ~ 30 MHz
Prodr;ct famyil ESD: £8 kv
standard: Imrzunit RS- 80 MHz ~ 2.7 GHz,
FN 501304220 | o L o S4217] | re uireménts for " | 1ovm A2 | N
11/A1:2014 |7 T TESE d . EFT: +2 kV =
components of fire, )
intruder, hold u surge: £2 kv
’ P CS: 150 kHz ~ 100 MHz,
CCTV, access control 10V
d social al
and social alarm V-DIP: max 100 %
systems
Electromagnetic
compatibility (EMC) - | RE : 30 MHz ~ 1 GHz
Product family CTE: 12, 24 V system
EN 50498:2010 | 7|2 2 2= : AR N
I = standard for CTI:Pulse 1, 2a, 2b,3a/3b, 2|
aftermarket electronic | 4
equipment in vehicles
Industrial, scientific
and medical
equipment -
Radio-frequency
disturbance
characteristics - Limits
EN 55011:2016 RE: 30 MHz ~ 18 GH
Atelg #7(7|7| and methods of z ‘ A2 | N

/A1:2017

measurement
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

CE: 9 kHz ~ 30 MHz
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EN 55032:2015

Electromagnetic
compatibility of
multimedia
equipment - Emission
Requirements
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz

ARYZ]

EN 55035:2017

Electromagnetic
compatibility of
multimedia
equipment - Immunity
requirements
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

ESD: 8 kV

RS: 80 MHz ~ 6 GHz, 3V/m
EFT: +1 kV,

Surge: 4 kV

CS: 150 kHz ~ 30 MHz, 3V
MF: 1 A/m

V-DIP: max 100 %

A2

EN 55103-1:20
09/A1:2012

Electromagnetic
compatibility -
Product family
standard for audio,
video, audio-visual
and entertainment
lighting control
apparatus for
professional use - Part
1: Emissions

RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz

A2
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El i
compatibiy | EDiE8KY
P y RS: 80 MHz ~ 2.7 GHz,
Product family
. 10V/m
standard for audio, EET: 42 KV
521 03-2:2009 tag g7l \;Ir?(:oeln?[sgti’joi;]vr:;]:‘lt SURGE: £2 kv A N
' L CS: 150 kHz ~ 230 MHz,
lighting control
apparatus for 10V
Kr)(;)fessional use — M/F: 10 A/m
protes . V-DIP: (0 ~ 100) %
Part 2: Immunity
Medical electrical
equipment - Part 1-2:
General requirements | RE: 0.15 MHz ~ 6 GHz
for basic safety and CE: 9 kHz ~ 30 MHz
essential performance | ESD: 8 kV
- Collateral Standard: | RS: 80 MHz ~ 6 GHz,
Electromagnetic 10V/m
EN 60601-1-2:2 )
015 o|=7|7] disturbances - EFT: £2 kV AR N
Reqguirements and Surge: £2 kV
tests CS: 150 kHz ~ 80 MHz,
(Exception) 10V
-3 phase equipment V-DIP: max 100 %
-Equipment input M/F: 3 A/m

current exceed 16 A
per phase
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EN 61000-4-2:2
009

IR Y P2

Electromagnetic
compatibility (EMC) -
Part 4-2: Testing and
measurement
techniques -
Electrostatic discharge
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

ESD: max 30 kV

E i

EN 61000-4-4:2
012

MR Y E

Electromagnetic
compatibility (EMC) -
Part 4-4: Testing and
measurement
techniques - Electrical
fast transient/burst
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

EFT: max £4 kV

ARYZ]

EN 61000-4-5:2
014

e L 2F

Electromagnetic
compatibility (EMC) -
Part 4-5: Testing and
measurement
techniques - Surge
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

SURGE: max +4 kV

AZHZ|
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Electromagnetic
compatibility (EMC) -
Part 4-8: Testing and
measurement
techniques - Power
EN 61000-4-8:2 W2 U o= freqqency mggnetic MF: max 30 A/m A2 N
010 field immunity test (Continuous field)
(Exception)
-3 phase equipment
-Equipment input
current exceed 16 A
per phase
Low-voltage switch RE: 30 MHz ~ 6 GHz
mode power supplies CE: 150 kHz ~ 30 MHz
- Part 3 ESD: £8 kV
. RS: 80 MHz ~ 2.7 GHz,
Electromagnetic
EN ol b compatibility (EMC) 10Y/m N
6120432018 | M= EFE (Exception) EFT: i,z kv A N
-3 phase equipment surge: £2 kv
. . CS: 150 kHz ~ 80 MHz,
-Equipment input 10V
;::rsz‘;segceed 1A 1 \-pIP: max 100 %
MF:30 A/m
Electrical ipmen
foicr;eC:suer((qelrjnge)nt(,e t RE: 30 MHz ~ 6 GHz
control and laboratory CE: 9 kHz ~ 30 MHz
Use - EMC ESD: 8 kV
. RS: 80 MHz ~ 2.7 GHz, 10
requirements - Part 1: v/m
EN - General requirements )
61326-1:2013 ASIV (Exception) EFT- i? kv A4 N
3 phase equipment surge: £2 kV
. CS: 150 kHz ~ 80 MHz,
-3 phase equipment 3y
-Equipment input
cuqrrerpw)t exceedp16 A V-DIP: max 100 %
M/F: 30 A/m

per phase
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Electromagnetic
compatibility -

EN IEC Requirements for RE: 9 kHz ~ 6 GHz

sc014-12021 | e &I household appliances, | CE: 9 kHz ~ 30 MHz AZHZ] N
electric tools and DP: 30 MHz ~ 300 MHz
similar apparatus -
Part 1: Emission
Electromagnetic
compatibility - ESD: £8 kV
Requirements for RS: 80 MHz ~ 6 GHz, 3V/m

EN IEC household appliances, | EFT: £1 kV

£5014-2:2021 788 M21717| electric tools and SURGE: +2 kV A2HA| N
similar apparatus - CS: 150 kHz ~ 230 MHz,
Part 2: Immunity - 3V
Product family V-DIP: max 100 %
standard
Limits and methods of
measurement of radio
disturbance
characteristics of

EN IEC 55015:2 electrical lighting and | o g1 _ 4 000 MHz

2717 similar equipment AR N

019/A11:2020

(Exception)

7. Method of insertion
loss measurement
3m,4m loop Antenna
test method

CE: 9 kHz ~ 30 MHz
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EN IEC 61000-4
-11:2020

IR Y P2

Electromagnetic
compatibility (EMC) -
Part 4-11: Testing and
measurement
techniques - Voltage
dips, short
interruptions and
voltage variations
immunity tests for
equipment with input
current up to 16 A per
phase

V-DIP: max 100 %

E i

ENIEC 61000-4
-3:2020

WM L 75

Electromagnetic
compatibility (EMC) -
Part 4-3: Testing and
measurement
technigues - Radiated,
radio-frequency,
electromagnetic field
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

RS: 80 MHz ~ 6 GHz, 10
V/m

A
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EN IEC 61000-4

Electromagnetic
compatibility (EMC) -
Part 4-6: Testing and
measurement
technigues - Immunity
to conducted
disturbances, induced

CS: 150 kHz ~ 230 MHz,

-6:2023 din= 2 Fe by radio-frequency 10V A
fields
(Exception)
-3 phase equipment
-Equipment input
current exceed 16 A
per phase
Electromagnetic
compatibility (EMC) -
Part 6-1: Generic ESD: £8 kV
standards - Immunity [ RS: 80 MHz ~ 6 GHz,
for residential, 3V/m
commercial and EFT: £1 kV
I_E1'\f2|(E)(1:961000_6 g4 light-industrial Surge: £2 kV A2
environments CS: 150 kHz ~ 80 MHz,
(Exception) 3V
-3 phase equipment V-DIP: max 100 %
-Equipment input M/F: 3 A/m

current exceed 16 A
per phase
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Electromagnetic
compatibility (EMC) - | ESD: £8 kV

Part 6-2: Generic RS: 80 MHz ~ 6 GHz,
standards - Immunity | 10V/m

for industrial EFT: +2 kV

212171 environments Surge: +2 kV A2 N
(Exception) CS: 150 kHz ~ 80 MHz,
-3 phase equipment 10V

-Equipment input V-DIP: max 100 %
current exceed 16 A M/F: 30 A/m

per phase

EN IEC 61000-6
-2:2019

>~

F

18]
0f0
N

r

_i

r

Electromagnetic
compatibility (EMC) -
Part 6-3: Generic
standards - Emission
standard for )
EN IEC 61000-6 JtEa #7(7)7] residential RE: 30 MHz ~ 6 GHz AR N
-3:2021 . CE: 150 kHz ~ 30 MHz
commercial and
light-industrial
environments
(Exception)

-(0 kHz ~ 2 kH2)

0f0

r

Electromagnetic
compatibility (EMCQ)
- Part 6-4: Generic
standards

- Emission standard
EN IEC 61000-6 ' 4717|7] for i.ndustrial RE: 30 MHz ~ 6 GHz A3 N
-4:2019 environments CE: 150 kHz ~ 30 MHz
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

>.
1%
oo
™

r
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Electrical equipment
for measurement,
control and laboratory | RE: 30 MHz ~ 6 GHz
use - EMC CE: 9 kHz ~ 30 MHz
requirements - Part ESD: +8 kV
2-1:Particular RS: 80 MHz ~ 2.7 GHz,
EN IEC ) requirements - Test 10 V/m
_ HZz7|7| configurations, EFT: +2 kV el P N
61326-1:2021 . .
operational conditions | Surge: £2 kV
and performance CS: 150 kHz ~ 80 MHz,
criteria for sensitive 3V
test and measurement | V-DIP: max 100 %
equipment for EMC M/F: 30 A/m
unprotected
applications
Electrical equipment
for measurement,
control and laboratory
use — EMC
requirements — Part
2-(11: Particular RE: 30 MHz ~ 6 GHz
requirements — Test CE: 9 kHz ~ 30 MHz
configurations, ESD: £8 kv
. . RS: 80 MHz ~ 2.7 GHz, 10
operational conditions v/m
EN IEC 61326-2 A2 ar?d performange. EET: 42 KV A7 N
-1:2021 criteria for sensitive )
test and measurement surge: £2 kv
. CS: 150 kHz ~ 80 MHz,
equipment for EMC 3y
:Sglrlzigsj V-DIP: max 100 %
. M/F: 30 A/m
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase
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Electrical equipment
for measurement,
control and laboratory
use - EMC
requirements - Part
2-2: Particular RE: 30 MHz ~ 6 GHz
requirements - Test CE: 9 kHz ~ 30 MHz
configurations, ESD: £8 kV
operational conditions | RS: 80 MHz ~ 2.7 GHz, 10
and performance V/m
EN IEC 61326-2 S - BM SA7|7] | criteria for portable EFT: +2 kV EAA N
-2:2021 . ,
test, measuring and Surge: £2 kV
monitoring CS: 150 kHz ~ 80 MHz,
equipment used in 3V
low-voltage V-DIP: max 100 %
distribution systems M/F: 30 A/m
(Exception)
-3 phase equipment
-Equipment input
current exceed 16 A
per phase
Electrical equipment
for measurement,
control and laboratory RE: 30 MHz ~ 6 GHz
Use - EMC CE: 9 kHz ~ 30 MHz
. ESD: £8 kV
requirements - Part | oo g0 MHz ~ 2.7 GHz, 10
2-3:Particular v/m
EN IEC61326-2 H27|7| requllreme'nts-Test EET: 42 kv A2 N
-3:2021 configuration, )
operational conditions surge: £2 kV
CS: 150 kHz ~ 80 MHz,
and performance 3v
criteria for transducers
with integrated or V-DIP: max 100 %
) M/F: 30 A/m
remote signal
conditioning

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

54/111



Rorea Labornatorny Aceneditation Scheme

HKT689%
AFHs | S Y ez REl NEED MY |
[=]
[=]
Electrical equipment
for measurement,
control and laboratory
- EMC
LrJ<eseuiremen’[s - Part RE: 30 MHz ~ & GHz
2-2' Particular CE: 9 kHz ~ 30 MHz
re L.Jirements - Test ESD: 28 kv
a . . RS: 80 MHz ~ 2.7 GHz, 10
configurations, v/m
ENIEC 61326-2 - operational conditions
, ESIP] perat MOMS | EpT: 42 Wy a2z | N
-4:2021 and performance )
criteria for insulation surge: £2 kv
N . CS: 150 kHz ~ 80 MHz,
monitoring devices 3v
ding to IEC
2C1C505r71;gan0d for V-DIP: max 100 %
) M/F: 30 A/m
equipment for
insulation fault
location according to
[EC61557-9
Electrical equipment
e |8 200 s
e Y| CE: 9 kHz ~ 30 MHz
requirements - Part ESD: 28 kv
autrem RS: 80 MHz ~ 2.7 GHz, 10
2-5: Particular v/m
ekl LTCURN il E Tl s |
' o ' Surge: +2 kV

operational conditions
and performance
criteria for field
devices with field bus
interfaces according
to [EC 61784-1

CS: 150 kHz ~ 80 MHz,
3V

V-DIP: max 100 %

M/F: 30 A/m
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RE: 30 MHz ~ 6 GHz
Electrical equipment CE: 9 kHz ~ 30 MHz
for measurement, ESD: +8 kV
control and laboratory | RS: 80 MHz ~ 2.7 GHz, 10
ENIEC 613262 | _, . use ~ FMC vim
62021 AZ217] requirements - Part EFT: £1 kV A2 N
2-6: Particular Surge: +2 kV
requirements - In vitro | CS: 150 kHz ~ 80 MHz,
diagnostic (IVD) 3V
medical equipment V-DIP: max 100 %
M/F: 3 A/m
Equipment for general | ESD: 15 kV
lighting purposes - RS: 80 MHz~1 GHz,
EMC immunity 3V/m
requirements EFT: £1 kV
EN IEC 2H7|7| (Exception) Surge: 4 kV AR N
61547:2023 .
-3 phase equipment CS: 150 kHz ~ 80 MHz,
-Equipment input 3V
current exceed 16 A V-DIP: max 100 %
per phase M/F: 3 A/m
Uninterruptible power RE:9 kHz ~ 1 GHz
systems (UPS) - Part 2: CE: 150 kHz ~ 30 MHz
Electromagnetic ESD: 8 kv
- RS: 80 MHz ~ 1 GHz,
compatibility (EMCQ)
ENIEC 2 - requirements 10Y/m N
62040-2:201 | &/ M= RS (Exception) EFT: i_4 kv A N
Surge: £2 kV

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

CS: 150 kHz ~ 80 MHz,
10V

M/F: 30 A/m

V-DIP: max 100 %
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Electromagnetic RE: 30 MHz ~ 6 GHz
compatibility and CE: 150 kHz ~ 30 MHz
Radio Spectrum ESD: £8 kV
ETSI EN 300 Matters (ERM) : RS: 80 MHz ~ 6 GHz,
386V2.2.1(202 | & - 4 417171 | Telecommunication 10V/m iy N
2-09) network equipment EFT: £1 kV
Electromagnetic SURGE: £2 kV
compatibility (EMC) CS: 150 kHz ~ 80 MHz, 3V
requirements V-DIP: max 100 %
ElectroMagnetic
Compatibiﬁty (EMC) RE: 30 MHz ~ 6 GHz
standard for radio CE: 150 kHz ~ 30 MHz
. ESD: 8 kV
ETSI EN 301 equipment and RS: 80 MHz ~ 6 GHz,
489-1V223 | ] -« M EMT|T| ‘Zerv'ces' Pfrtr: N | 3V/m A2 N
(2019-11) rezrzir:eclf:eftcs;”'ca EFT: +1 kV
Harmonised Standard surge: £2 kV
for ElectroMagnetic €5 150 kHz ~ 80 MHz, 3V
- V-DIP: max 100 %
Compatibility
ElectroMagnetic
Compatibility (EMCQ)
standard for radio RE: 30 MHz ~ 6 GHz
equipment and CE: 150 kHz ~ 30 MHz
services, ESD: £8 kV
ETSI EN 301 Part 17: Specific RS: 80 MHz ~ 6 GHz,
489-17V3.24 | & - B4 &47|7] | conditions for 3V/m AR N
(2020-09) Broadband Data EFT: +1 kV
Transmission Systems; | Surge: £2 kV
CS: 150 kHz ~ 80 MHz, 3V
Harmonised Standard | V-DIP: max 100 %
for ElectroMagnetic
Compatibility
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ElectroMagnetic
Compatibility (EMCQ)
standard for radio
equipment and
services; Part 19:
Specific conditions for
Receive Only Mobil
E:rcter:vsetatir:))r/ws T | RE:30MHz ~ 6 GHz
L CE: 150 kHz ~ 30 MHz
(ROMES) operating in }
the 1,5 GHz band ESD: £8 kv
ETSI EN 301 rovitljin data RS: 80 MHz ~ 6 GHz,
489-19V22.1 |8 - 2M EA7)7| Sommurf’icaﬂons g | 3um am2 | N
(2022-09) . EFT: £1 kV
GNSS receivers )
operating in the RNSS surge: £2 kv
bznd (RS’GNSS) CS: 150 kHz ~ 80 MHz, 3V
L L V-DIP: max 100 %
providing positioning,
navigation, and timing
data; Harmonised
Standard covering the
essential requirements
of article 3.1(b) of
Directive 2014/53/EU
Electromagnetic
compatibility and
Radi
Ma;'tzrssp(egé:\:? RE: 30 MHz ~ 6 GHz
ElectroMa net'ic CE: 150 kHz ~ 30 MHz
Com atibi?it (EMC) ESD: 28 kv
ETSI EN 301 Standpard foryradio RS: 80 MHz ~ 6 GHz,
489-3V2.3.2 F - BM S| equibment and 3V/m EAvS N N
(2023-01) quipme ' EFT: 1 kV
services; Part 3: .
Specific conditions for surge: £2 kV
P . CS: 150 kHz ~ 80 MHz, 3V
Short-Range Devices ]
. V-DIP: max 100 %
(SRD) operating on
frequencies between
9 kHz and 40 GHz
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ElectroMagnetic
Compatibility (EMC)
standard for radio
equipment and
services; Part 5: .
Specific conditions for RE: 30 MHz ~ 6 GHz
. . CE: 150 kHz ~ 30 MHz
Private land Mobile )
Radio (PMR) and ESD: £8 kv
ETSIEN 301 . . RS: 80 MHz ~ 6 GHz,
4895V221 |9 - Mgy |NCllaeaupment 5 a2 | N
(2019-04) {speech and EFT: +1 KV
non-speech) and )
Terrestrial Trunked surge: £2 kv
. . CS: 150 kHz ~ 80 MHz, 3V
Radio (TETRA): V-DIP: max 100 %
Harmonised Standard
covering the essential
requirements of article
3.1(b) of Directive
2014/53/EU
ElectroMagnetic
Compatibility (EMCQ)
standard for radio
equipment and RE: 30 MHz ~ 6 GHz
services: CE: 150 kHz ~ 30 MHz
i . ESD: 8 kV
ETSI EN 301 Part;(?. Sp?CIfIC lul RS: 80 MHz ~ 6 GHz,
489-50V23.1 |9 « 2N EA7|] Eirﬁnﬂﬁgfca?.roie w4 3v/m 22| N
(2021-03) ) EFT: +1 kV
Base Station (BS), i
repeater and ancillary surge: £2 kV
equipment; CS: 150 kHz ~ 80 MHz, 3V
Harmonised Standard V-DIP:max 100 %
for ElectroMagnetic
Compatibility
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Electromagnetic
Compatibility (EMC)
standard for radio
equipment and
services, Part 52:
Specific conditions for RE: 30 MHz ~ 6 GHz
Cellular CE: 150 kHz ~ 30 MHz
Communication ESD: £8 kv
ETSI EN 301 Mobile and portable RS: 80 MHz ~ 6 GHz,
489-52V1.2.1 | & « 24 84717 (UE) radio 3V/m 22| N
(2021-11) and ancillary EFT: +1 kV
equipment; Surge: +2 kV
Harmonised Standard €5 150 kHz ~ 80 MHz, 3V
. V-DIP: max 100 %
covering
the essential
requirements of article
3.1(b) of Directive
2014/53/EU
(EMC) standard for
radio equipment and | RE: 30 MHz ~ 6 GHz
services, Part 9: CE: 150 kHz ~ 30 MHz
Specific conditions for | ESD: 8 kV
wireless RS: 80 MHz ~ 6 GHz,
igzl_;'\\l/iﬂu K - &M EX7|7| | microphones, similar | 3V/m 2242 N
o Radio Frequency (RF) | EFT: £1 kV
audio link equipment, | Surge: £2 kV
cordless audio and CS: 150 kHz ~ 80 MHz, 3V
in-ear monitoring V-DIP: max 100 %
devices
Radio frequency
devices
lopors |7 THEADIL | subpart e 150t~ somy | AN
B-Unintentional
Radiators

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

60/111



Rorea Labornatorny Aceneditation Scheme

A KT689%

fon

Az

4%

> et
o2t o¥

FCC PART
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712171

r

Industral, scientific
and medical
equipment
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase,

RE: 9 kHz ~ 40 GHz
CE: 9 kHz ~ 30 MHz

A7

ICES-001 Issue
5:2020

>~

3 Z

1A%
00

r

712171

r

Spectrum
Management and
Telecommunications
Interference - Causing
Equipment Standard
Industrial, scientific
and medical
radio-frequency
Generators

RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz

A2

ICES-003 Issue
7:2020

Spectrum
Management and
Telecommunications
Interference-Causing
Equipment Standard
Digital Apparatus

RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz

ARYZ|

[EC 60571:2012

IR Y E

Railway applications -
Electronic equipment
used on rolling stock
(Accept only)

-12.2.7 Supply over
voltage

-12.2.8 electrostatic
discharge(ESD) and
transient burst
susceptibility test
-12.2.9 Radio
frequency test

ESD: +30 kV

RS:80 MHz ~ 6 GHz, 10

V/m
EFT: +4 kV

ARYZ]
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Medical electrical
equipment - Part 1-2:
General requirements | RE: 0.15 MHz ~ 6 GHz
for basic safety and CE: 9 kHz ~ 30 MHz
essential performance | ESD: +8 kV
- Collateral Standard: | RS: 80 MHz ~ 6 GHz,
] Electromagnetic 10V/m
'2E0C1 20601'1'2‘ o|z7|7| disturbances - EFT: 2 kV AZY2| N
Requirements and Surge: £2 kV
tests CS: 150 kHz ~ 80 MHz,
(Exception) 10V
-3 phase equipment V-DIP: max 100 %
-Equipment input M/F: 3 A/m
current exceed 16 A
per phase
Electromagnetic
compatibility (EMC) -
Part 4-11: Testing and
measurement
techniques - Voltage
EC 61000411 | 45 242 g g | OIPS. short V-DIP: max 100 % 232 | N

2020

interruptions and
voltage variations
immunity tests for
equipment with input
current up to 16 A per
phase
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IEC 61000-4-2:
2008

IR Y P2

Electromagnetic
compatibility (EMC) -
Part 4-2: Testing and
measurement
techniques -
Electrostatic discharge
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

ESD: max £30 Kv

E i

IEC 61000-4-3:
2020

IR Y P2

Amendment 2 -
Electromagnetic
compatibility (EMC) -
Part 4-3: Testing and
measurement
techniques - Radiated,
radio-frequency,
electromagnetic field
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

RS: 80 MHz ~ 6 GHz, 10
V/m

AZHZ]
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IEC 61000-4-4:
2012

IME L RS

Electromagnetic
compatibility (EMC) -
Part 4-4: Testing and
measurement
techniques - Electrical
fast transient/burst
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

EFT: max =4 kV

A7

IEC 61000-4-5:
2014/AMD1:20
17

@z & 75

Electromagnetic
compatibility (EMC) -
Part 4-5: Testing and
measurement
technigues - Surge
immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

SURGE: max +4 kV

ARYZ|
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IEC 61000-4-6:
2023

Wz & 75

Electromagnetic
compatibility (EMC) -
Part 4-6: Testing and
measurement
techniques - Immunity
to conducted
disturbances, induced
by radio-frequency
fields

(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

CS: 150 kHz ~ 230 MHz,

10V

ARYZ]

IEC 61000-4-8:
2009

MR Y E

Electromagnetic
compatibility (EMC) -
Part 4-8: Testing and
measurement
techniques - Power
frequency magnetic
field immunity test
(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A
per phase

MF: max 30 A/m
(Continuous field)

ARYZ]
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Electromagnetic
compatibility (EMC) -
Part 6-1: Generic
standards - Immunity ESD: £8 kv
RS: 80 MHz ~ 6 GHz,
standard for
residential 3 V/m
IEC 61000-6-1: commerciz;ml and EFT £1 kv
2016 718& A71217| light-industrial Surge: +2 kV A2 N
. CS: 150 kHz ~ 80 MHz,
environments
(Exception) 3V
-3 phase equipment V-DIP: max 100 %
. . M/F: 3 A/m
-Equipment input
current exceed 16 A
per phase
Electromagnetic
compatibility (EMC) - | ESD: 8 kV
Part 6-2: Generic RS: 80 MHz ~ 6 GHz,
standards - Immunity | 10V/m
EC 6100062 | , star?dard for industrial | EFT: i? kV
2016 MAE H71717] environments Surge: £2 kV AZZ| N
(Exception) CS: 150 kHz ~ 80 MHz,
-3 phase equipment 10V
-Equipment input V-DIP: max 100 %
current exceed 16 A M/F: 30 A/m
per phase
Electromagnetic
compatibility (EMC) -
Part 6-3: Generic
IEC 61000-6-3: 1zE 7777 standards - Emission RE: 30 MHz ~ 6 GHz AR N
2020 standard for CE: 150 kHz ~ 30 MHz

equipment in
residential
environments
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Electromagnetic
compatibility (EMC) -
Part 6-4: Generic
standards - Emission
standard for industrial
environments
3 phase equipment
Equipment input
current exceed 16 A
per phase
(Exception)
-(0 kHz ~ 2 kHz2)
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
Electrical equipment ESD: 8 kv
RS: 80 MHz ~ 2.7 GHz, 10
for measurement,
IEC | and laboratory V/m
61326-1:2020 AZ2|7| Lcj(zgt_r(;l\jg EFT: £2 kV EAVS N N
RLV requirements - Part 1: surge: £2 kv
. CS: 150 kHz ~ 80 MHz, 3
General requirements y
V-DIP: max 100 %
M/F: 30 A/m
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
Electrical equipment ESD: £8 kV
for measurement, RS: 80 MHz ~ 2.7 GHz, 10
] control and laboratory | V/m
IEC61326-2-1- 1 255 use - EMC EFT: £2 kV 2243 N
2020 . .
requirements - Part Surge: £2 kV
1:General CS: 150 kHz ~ 80 MHz,
requirements 3V
V-DIP: max 100 %
M/F: 30 A/m
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Electrical equipment
for measurement,
Ezgt_rzll\jgd laboratory RE: 30 MHz ~ 6 GHz
requirements - Part CE: 9 kHz ~ 30 MHz
2-2:Particular ESD: £8 kv
. RS: 80 MHz ~ 2.7 GHz, 10
requ‘lremehts - Test v/m
IEC 61326-2-2: A2 conﬁggra‘uon, N EET: 42 KV A2 N
2020 operational conditions )
and performance surge: £2 kv
o CS: 150 kHz ~ 80 MHz,
criteria for portable 3y
st MEBSug a0y may 100 %
. . M/F: 30 A/m
equipment used in
low-voltage
distribution systems
Electrical equipment
for measurement,
control and laboratory
use - EMC
requirements - Part RE: 30 MHz ~ 6 GHz
2-3:Particular CE: 9 kHz ~ 30 MHz
requirements - Test ESD: £8 kV
configuration, RS: 80 MHz ~ 2.7 GHz, 10
) operational conditions | V/m
|2E0C£1326_2_3 HZ7|7| and performance EFT: +2 kV A2 N
criteria for transducers | Surge: £2 kV
with integrated or CS: 150 kHz ~ 80 MHz,
remote signal 3V
conditioning V-DIP: max 100 %
(Exception) M/F: 30 A/m

-3 phase equipment
-Equipment input
current exceed 16 A
per phase
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Electrical equipment
for measurement,
control and laboratory
- EMC
LrJ<eseuiremen’[s - Part RE: 30 MHz ~ & GHz
Z-Z'Particular CE: 9 kHz ~ 30 MHz
re L.Jirements-Test ESD: 28 kv
a . . RS: 80 MHz ~ 2.7 GHz, 10
configuration, v/m
IEC 61326-2-4: - operational conditions
H27|7| perat MO EFT: 42 kv A2 N
2020 and performance )
criteria for insulation Surge: £2 kV
N . CS: 150 kHz ~ 80 MHz,
monitoring devices 3v
ding to IEC
2C1C505r71;gan0d for V-DIP: max 100 %
) M/F: 30 A/m
equipment for
insulation fault
location according to
IEC 61557-9
Electrical equipment
T |18 200 s
ey Y| CE: 9 kHz ~ 30 MHz
requirements - Part ESD: 28 kv
autrem RS: 80 MHz ~ 2.7 GHz, 10
2-5: Particular v/m
oo et | e T g s | o
9 ' Surge: 2 kV

operational conditions
and performance
criteria for field
devices with field bus
interfaces according
to [EC 61784-1

CS: 150 kHz ~ 80 MHz,
3V

V-DIP: max 100 %

M/F: 30 A/m
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RE: 30 MHz ~ 6 GHz
Electrical equipment CE: 9 kHz ~ 30 MHz
for measurement, ESD: +8 kV
control and laboratory | RS: 80 MHz ~ 2.7 GHz, 10
EC 61326260 | _, . use - EMC vim
2020 AZ217] requirements - Part EFT: 1 kV A2 N
2-6:Particular Surge: +2 kV
requirements - In vitro | CS: 150 kHz ~ 80 MHz,
diagnostic (IVD) 3V
medical equipment V-DIP: max 100 %
M/F: 3 A/m
ESD: +8 kV
RS: 80 MHz~ 1 GHz,
Equipment for general 3 V/m
lighting purposes. EFT: =1 kv
IEC 61547:2020 | Y7|7| . . Surge: £2 kV AL A N
EMC immunity )
requirements CS: 150 kHz ~ 80 MHz,
3V
V-DIP: max 100 %
M/F: 3 A/m
Measurement
methods for
electromagnetic fields
IEC 62233:2005 | 718& &A7|7|7| of household 1 kHz ~ 400 kHz AR N
appliances and similar
apparatus with regard
to human exposure
Railway applications -
IEC W2 Y sm Electromagnertic General AR N

62236-1:2018

compatibility - Part 1:
General

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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CE: 150 kHz ~ 30 MHz
RE: 30 MHz ~ 6 000 MHz
ESD: +8 kV
RS: 20 V/m (80 MHz ~ 800
MHz)
Railway applications - [ 20 V/m (800 MHz ~ 1 000
Electromagnertic MHz)
EC 62236-3-2: . compatibility - Part 10 V/m (1 400 MHz ~ 2
018 AWM=z L RS 3-2: Rolling stock - 000 MHz) A2 N
Apparatus 5V/m (2 000 MHz ~ 2 700
(Exception) MHz)
THD: 50 Hz ~ 2 kHz 3V/m (5 100 MHz ~ 6 000
MHz)
EFT: +2 kV
SURGE: +2 kV
CS:10V (150 kHz ~ 80
MHz)
CE: 150 kHz ~ 30 MHz
RE: 30 MHz ~ 6 000 MHz
ESD: +8 kV
. — RS: 10 V/m (80 MHz ~ 800
Railway applications - MH2)
Electromégnertlc ~ | 20 V/m (800 MHz ~ 1 000
compatibility - Part 4:
Emission and MHz)
IEC immunity of the 10'V/m (1 400 MHz ~ 2
Az L BE 000 MHz) AZZ| N

62236-4:2018

signalling and
telecommunications
apparatus
(Exception)

PFM: 300 A/m

5V/m (2 000 MHz ~ 2 700
MHz)

3V/m (5 100 MHz ~ 6 000
MHz)

EFT: £2 kV

SURGE: £2 kV

CS:10V (150 kHz ~ 80
MHz)
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CE: 150 kHz ~ 30 MHz
Railway applications - | ESD: £8 kV
Electromagnertic RS: 10 V/m (80 MHz ~ 800
compatibility - Part 5: | MHz)
Emission and 20 V/m (800 MHz ~ 1 000
immunity of fixed MHz)
power supply 10 V/m (1 400 MHz ~ 2
EC installations and 000 MHz)
A2z 2 BF V MHz ~ AR R N
62236-5:2018 |24 2 apparat.us 5V/m (2 000 MHz ~ 2 700 2]
(Exception) MHz)
RE: 30 MHz ~ 6 000 3V/m (5 100 MHz ~ 6 000
MHz MHz)
PFM: 300 A/m EFT: +4 kV
Damped oscillatory SURGE: £4 kV
voltage(oscillatory CS: 10V (150 kHz ~ 80
waves): £2 MHz)
5 kV
Road vehicles — Test
ISO methods for electrical
A2z L BF . ESD: 30 kV AR 2 N
10605:2023 I = disturbances from 2|
electrostatic discharge
Road vehicles -
Component test
methods for electrical
disturbances from
SO M2 U sm narrowband radiated General A2 N

11452-1:2015

electromagnetic
energy

Part 1: General
principles and
terminology
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ISO
11452-2:2019

e L 2=

Road vehicles -
Component test
methods for electrical
disturbances from
narrowband radiated
electromagnetic
energy - Part 2:
Absorber-lined
shielded enclosure
(Exception)

8. The setup for DUT
powered by a shielded
power system

RI': 80 MHz ~ 2 GHz, 25
V/m

A

ISO
11452-4:2020

@z & 75

Road
vehicles-Component
test methods for
electrical disturbances
from narrowband
radiated
electromagnetic
energy Part4:Harness
excitation methods
(Exception)

8. The setup for DUT
powered by a shielded
power system

BCl: 20 MHz ~ 80 MHz,
60 mA

ARYZ|

ISO
16750-1:2023

i e e

Road vehicles —
Environmental
conditions and testing
for electrical and
electronic equipment
— Part 1: General

General

A2
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ISO
16750-2:2023

WNNME L 75

Road vehicles —
Environmental
conditions and testing
for electrical and
electronic equipment
— Part 2: Electrical
loads

12V, 24V System

AT

ISO
7637-1:2023

WNNME L 75

Road vehicles —
Electrical disturbances
from conduction and
coupling — Part 1:
Definitions and
general considerations

General

ARYZ|

ISO
7637-2:2011

W2 Y HE

Road
vehicles-Electrical
disturbances from
conduction and
coupling Part
2:Electrical transient
conduction along
supply lines only

12V, 24 V System
Pulse 1, 2a, 2b, 3a, 3b

A2

ISO
7637-3:2016

e L 2=

Road vehicles -
Electrical disturbances
from conduction and
coupling Part
3:Electrical transient
transmission by
capacitive and
inductive coupling via
lines other than
supply

lines

12V, 24V, 42 V System
Pulse a, b

AZHZ]
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RE: 9 kHz ~ 1 GHz
CE: 150 kHz ~ 30 MHz
DAHHAA[ZR|(UPS) — | ESD: 8 kV
A28 RS: 80 MHz ~ 1 GHz,
KS C 2t s (EMC) 10V/m
9040-2:2017 MMz L ES QAL EFT: +4 kV A2 N
' (H2lEr=) Surge: 2 kV
3 AHE Al CS: 150 kHz ~ 80 MHz,
-HAY[Z 16 A 22} 10V
M/F: 30 A/m
V-DIP: max 100 %
ESD : +8 kV
olbt 2B7|7| — \Fij: 80 MHz ~ 1 GHz, 3
_ m
A2t EHY (EMC) EFT: +1 KV
LA QFAFS -
KS C 9547:2020 | 2|7 (Lrﬂ%; * SURGE : 42 KV a3 | on
= CS: 150 kHz ~ 80 MHz, 3
34 AIE A2 v
-HAXMZ 16 A 22} MUE 3 A/m
V-DIP : max 100 %
A2 EHY (EMC) —
Ha-118: A" Y
2Y7|E — dY Yot
KS C 9610-4-11 =23, Y s
ANz L BEE - -DIP: 0 AR
9020 | 24 25 LA A3 V-DIP: max 100 % W2 N
AHelE=)
34 AE AL
-HAMF 16 A 21}
A2t EHY (EMC) -
H4-28  AE &
e 2Y7|s - Ao &HA
K —_
MMz L ES L Al ESD: +30 kV DA N
9610-4-2:2017 _
(AH2leH=)
34 AIE AL
-HAMZ 16 A 21}
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KS C
9610-4-3:2017

MR Y RE

A G (EMC) -
AHl4-35F - Al &
=375 - YAFS RF
H27|1E g Al
(AHelet=)

3 AE AL

-HAYMR 16 A2}

RS: 80 MHz ~ 6 GHz, 10
V/m

AT

KS C
9610-4-4:2020

IR Y P2

MBS (EMC) —
A4-45: A3 Y

237)% — W15 we

Ueold, HAE LY
Al

(Hele=)

3 AE A
-HAYF 16 A2

EFT: max £4 kV

AZHZ]

KS C
9610-4-5:12023

IR Y 2B

A2 EHS (EMC) —
H4—55:AE Y
24712 — MA WY
A&

(A elst=s)

=34 AIE A2

-HAMF 16 A 21}

SURGE: max +4 kV

ARYZ|

KS C
9610-4-6:2020

IR Y BE

HA2IAE S S (EMC) —
Aa-65: AlE U
£Y7|18 —H=8RF
271 LY Al
(Helets)

34 AE A e

-HAMZ 16 A 21}

CS: 150 kHz ~ 230 MHz,

10V

AT

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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H2|127 1A ed (EMO)
- A 4-85: AlE 2
=247 - ¥ =0t )
sCo AMR URE | 271 A AL MPF: max 30 A/m A2 | N
9610-4-8:2017 Helate) (Continuous field)
-34 AlIE A2
-HAXZ 16 A 21}
M2 S (EMC) — | ESD: 8 kV
He-15: LB |ZE — RS: 80 MHz ~ 6 GHz, 3
FNHE, Heg 2 V/m
KS C d5Y 2E0A EFT: £1 kV
. 7t18E 71717 AtEst= 71719 A} | Surge: 2 kV AR N
9610-6-1:2019
Ly BE CS: 150 kHz ~ 80 MHz, 3
(A 2le=) %
-3 AE A2 V-DIP: max 100 %
HAMZT 16 AZY | M/F:3A/m
ESD: +8 kV
HRIAEA (EMC) — | RS: 80 MHz ~ 6 GHz, 10
H6-25: Lutv|&E — V/m
. AR SHAHOIAM AFRSH= | EFT: 22 kV
AAE 71717 71719 Aot LiA HZ | Surge: 2 kV el P N
9610-6-2:2019 _
(Helets) CS: 150 kHz ~ 80 MHz,
34 AIE AL 170V
-HAXMZ 16 AR V-DIP: max 100 %
M/F: 30 A/m
HAIHE L (EMC) -
A|6-35:
Yub7|2 - 2718
Ao 4 2439
e Mg HII7| | BEoIM At RE: 30 MHz ~ 6 GHz A2 | N
9610-6-3:2023 e CE: 150 kHz ~ 30 MHz
(H2l5=)
-3 AE Al
-HAXZ 16 A 21}
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A2t EHY (EMC) -
H6-45:
U |F - A
StA 2ot= : ~
KS C Aro1 271717 31 01| A Afoof__ RE: 30 MHz ~ 18 GHz A7 N
9610-6-4:2022 7|1719] Mztot Wsf #F | CE: 150 kHz ~ 30 MHz
(AH2lES)
-34HA|IE A2
-HAHZ 16 A 21t
Ard, atst ol 2E(1SM)
7|17] - M FIp4 Yol
Se-dsllER RE: 30 kHz ~ 6 GH
- . zZ~ Z
: Ato1 27|7|7 eI A2
KS C 9811:2019 | A4 1217] gy CE: 9 kHz ~ 30 MHz HA| N
(Exception)
-6.2.2 2 £7|7] 30
mEgY
A ES (EMO) -
L 27(17|17| A= : ~
KS C HH2 77|17 tHEE d21717], ds RE: 30 MHz ~ 6 GHz A3 N
9814-1:2022 37 L RAZ(7129| CE : 9 kHz ~ 30 MHz
STFARE- A1 &
ESD : £30 kV
RS : 80 MHz ~ 6 GHz, 10
armgsEno- |
KS C tHE8 d7|7|17|, dE T
, 718 A71717| - ° SURGE : +2 kV A2 N
9814-2:2022 ST 2 FAPI719| €S 150 kHz ~ 230 MHz. 3
2R - ARy | ‘ “
M/F 10 A/m
V-DIP : max 100 %
2 I|7| L RA
71719 24 Yl E4
=27 587|121} RE: 9 kHz ~ 1 000 MHz
KS C 9815:2023 | 2E 7|7 e AR N
37171 23 CE: 9 kHz ~ 30 MHz .
(Exception)
_7 AI-OI_/.\_Alé%; I:(l)kté-l
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LE|D|C|O] 7[7] MR}

dall Ed RE: 30 MH 6 GH
HEAT7] | (HeEe) Co 150 Kt — 30 M A%z | N
34 1 Al '

-HAMZ 16 A 21}

KS C9832:2023

4o
10
-

ESD: + 8 kV
HEIO|C|O] 7|7| MAD}F | RS: 80 MHz ~ 6 GHz, 3V/m
L Al EFT: +1 kV,
KS C9835:2019 | & - M E4717] | (M2Es) Surge: +4 kV A2 N
34 AIE AL CS: 150 kHz ~ 30 MHz, 3V
-AAX{MZ 16 A 2L} MF: 1 A/m

V-DIP: max 100 %

RE : 30 MHz ~ 1 GHz

Abszp 4 L 7] BCl: 20 MHz ~ 80 MHz
+57071F RS: 80 MHz ~ 2 GHz
KS C 9990:2017 | d7|22 2 22 T AR N
A A2 B (EMC) CTE: 12, 24 V system A
Nk s CTI: Pulse 1, 2a, 2b, 3a, 3b,
4
HE g - He XY
A7) 430 K
 Ciec cegswey) |0 SR
KS C IE g RS:80 MHz ~ 6 GHz, 1
oMz & BE -12.2.6 YA ’ AR N
60571:2020 = T aa7 V/m i
o EFT: +4 kV

e L =N =
-12.2.8 et 2Y5HAIE
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RE: 0.15 MHz ~ 6 GHz
oz g M7|7|7] — CE: 9 kHz ~ 30 MHz
A1-28: 712 ok 2l | ESD: +8 kV
Lo 450 2rst Lt RS: 80 MHz ~ 6 GHz,
QA —EBRHEZ: 10V
KS C IEC 60601- | T EE L, | oV N
1-22012 o|=7|7| M2 2 — QAR | EFT: £2 kV A2 N
‘ LAl Surge: +2 kV
(AH2lES) CS: 150 kHz ~ 80 MHz,
34 A= A2 10V
HAXMFZ 16 A =Y} V-DIP: max 100 %
M/F: 3 A/m
ESD : +8 kV
A2 2| A \Fjj: 80 MHz ~ 1 GHz, 10
_ m
B 22} 7| 2 EHA
- 32 |28t (EMCQ) EFT: +4 KV
A=z Y EE . SURGE : +2 kV AR N
61204-3:2003 e ] (H2lEH2) €S 150 kM ~ 80 M. 10 A
3A AE A y ’ '
HAHHEZ 16 A 2T
e 30 Am
V-DIP : max 100 %
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: +8 kV
KS X 3124:2020 | & « M EA17|7] Faiel s ;{\S/:/80 e — b AT N
ST TSR wamaey Ay | -
EFT: £1 kV
Surge: £2 kV

CS: 150 kHz ~ 80 MHz, 3V
V-DIP: max 100 %
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RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: £8 kV
| s =3 422 0K RS: 80 MHz ~ 6 GHz, )
KS X 3125:2020 | 7 « &M E417(7] HAIIIHEEA Al 3V/m 22 2| N
EFT: £1 kV
Surge: £2 kV
CS: 150 kHz ~ 80 MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
24 Go]e} £4I ESD: B kv
AAEIR S 222 RS: 80 MHz ~ 6 GHz,
KS X3126:2020 [ &7 - 24 47171 | 4 3V/m 22 2] N
24717 ,
ey Asgy |
Surge: £2 kV
CS: 150 kHz ~ 80 MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: 8 kV
210] D2 H2T} RS: 80 MHz ~ 6 GHz,
KSX3127:2014 | 7 « RHSUII | L5 5 3V/m 2242 N
A Al S
EFT: +1 kV
Surge: £2 kV
CS: 150 kHz ~ 80 MHz, 3V
V-DIP: max 100 %
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RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
oM Qo5 Al ESD: +8 kV
Ha8 EX A2 ON RS: 80 MHz ~ 6 GHz,
KS X 3130:2014 | & « M4 E417|7] 717 3V/m EAvS N N
- . EFT: +1 kV
A} 24EHA A| S HHH
Ft cReERE Surge: £2 kV
CS: 150 kHz ~ 80 MHz, 3V
V-DIP: max 100 %
Rules for voluntary
RE : 30 MHz ~ 6 GHz
VCCIl 32-1:201 Q 2M EAIT(7 | AZHR N
Cdl 3 8|+ - | | contro . CE: 9 kHz ~ 30 MHz H |
measures-Technical
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= =g 5 Y
AAds | HEY e nEl NEED = R
Environmental test
specification for
electrical, electronic AZZIA: (2 ~ 100) Hz
and programmable ;;;_F'\-; (1 ~ 50) %
equipment and ;; (__'30 ~75) ¢
ZD(;“;'CG'%”: Mt e &5 (50 ~ 95) % RH. 22 | N
. Vibration tests Ho12{8H DC (250 ~ 500) V
7. Dry heat test 2 DCA )
8. Damp heat test
L e Max. 3000V a.c.
9. Cold test 218 Max a-c
12. Insunation test
13. High voltage test
Railway
o applications-Rolling
a2 al ke ) Salt: 35 °C
EN 50155:2017 | 5 stock-Electronic ' SaAM-2] N
HZ . I Nacl (5+1) % THAS
equipment
13.4.10 salt mist test
Railway
applications-Rolling
stock-Electronic
equipment
13.4.4 Low S5 (-40 ~ 90) C
temperature start-up £ (50 ~ 95) % RH
test = o
o s o4 (1 ~2000) H
' HE2 Y BH | 13.4.5Dry heat test 70w (1 ~ 2 000) Hz
EN 50155:2017 A= 13.4.6 ‘Low UNE/54 71455 (0.98 ~ I N
= e 980) "

temperature storage
test

13.4.7 Cyclic damp
heat test

13.4.9 Insulation test
13.4.11 Vibration and
Shock test

LS Max. 3 000 V
A DC 500 V

H=AHA(KOLAS)E SAHA 2|22l dEEA(ILAC)S] 4= HHUH(MRA) MEZ| AL
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Railway
o applications-Rolling
=y e ) Salt: 35 °C
EN 50155:2021 | =& stock-Electronic ' HaA|Ad-2( N
A= . | Nacl (5+ 1) % TEAE
equipment

13.4.13 salt mist test

Railway
applications-Rolling
stock-Electronic
equipment

13.4.4 Low
temperature start-up
test

13.4.5 Dry heat test
13.4.6 Low
temperature storage
test 980) M4

13.4.7 Insulation test | LI Max. 3 000 V
13.4.8 Cyclic damp 2 DC 500 V
heat test

13.4.10 Shock and
vibration test

13.4.12 Rapid
temperature variation
test

-40 ~90) C

50 ~ 95) % R.H.
It~ (1 ~ 2 000) Hz
&£ (0.98 ~ DA N

(
(

y_l
AN

_>'.|_|
It
0
el
il
™ ™ oy ro

ofn o1 H1 HI

~
ofp
Iy

EN 50155:2021

2

Environmental Testing
- Part2-14: Tests-Test
N: Change of
temperature

47]7|7| (Exception) 2&:(-65~200)C Ea i N
Test Nc Rapid change
of temperature,
two-fluid-bath
method

EN 60068-2-14:
2009

>.

F

18"
0f0
N

r
r
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Environmental Testing
EN 60068-2-1:2
007 AAE M21717] - Part2-1: Tests-Test | 2%:(-70~10) C A2 N
A: Cold
Environmental Testing
EN 60068-2-2:2
007 A& 217171 - Part2-2: Tests-Test | 2&: (25~ 150) C AZRZ| N
A: Dry heat
Environmental Testing
- Part 2-30: Tests -
EN 60068-2-30: 25:(20~60) T
AHE 21717] Test Db: Damp heat AMZ| N
AE: ~ o)
2005 ayclic(12 h+12 h 5 (50 ~95) % R.H.
cycle)
Railway applications - )
L Rolling stock as _T_HH\_‘ (1 ~2000) Hz
EN 61373:2010 2= equioment - Shock Us/24 71£5: (0,98 ~ 1 A N
= auipment = 5ho 470) ™
and vibration tests
& (5~93.3) kPa
Safety of primaryand | 2&:(-70~180) T
EN IEC |2 U 2 secondary lithium cells | 2504 (4 ~ 2 000) Hz 243 N
62281:2019 = == and batteries during | I5/£2Z7I4E: (0.98 ~
transport 980) M
=5t=0]: (0.1 ~ 1.5)m
AtSAE ™AR2| 7]
SHEAIE
(Helz=2) 224 (0~ 36) Vd.c,
6.1.12 A0} HY 2= (70~150)"C
ES A3 &% (50 ~ 95) % R.H.
95400-10:2020 | TEHHBAAS | 0 oiapo g g | DS TR (5~2000) Hz | 233 N
T BT E T e | 21E 7k 5 (0.98 ~ 980) M4
6.3.9.1 BFEF A™E 2| 2
6312 Ul ©F A3l ZA Jt& 5 (0.98 ~ 500) ™%
6'5.1 CHZ|A|; - L5t =0][: 1.5 m O[5}
6.5.2 L= AIE
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ES

95400-10:2020

253t 221717)
HHAE

6.3.9.1 G2 FAI 1

6.3.9.1 GrEF AR 2

6.5.1 HZA|E
6.5.2 U5 AlE

2 (-70 ~ 150) °C
&5 (50 ~95) % R.H.
HLED: (40£2) °C
A= (5+ 1) % NaCl
22k (23 ~ 55) °C, (45 ~
95) % R.H.

L=, BHZ|:

IPX1 to IPX8

IP1X to IP6X,
R1,R2,S1,S2

ES

95400-10:2024

AS2F HA7|7|
SEAEY
(Aeleh=)

6.1.12 ™AL HA
AlE

6.3.9.1 G2 FAIE 1

6.39.1 =27 A 2

6.3.12 U 2 Al
6.5.1 HAAIE
6.5.2 Ui A&

25:(-70 ~ 150) °C
&% (50 ~ 95) % R.H.
AULER: (40£2) °C
HE: (5% 1) % Nadl
A& (23 ~55) °C, (45 ~
95) % R.H.

Lhas, @12

IPX1 to IPX8

IP1X to IP6X,

R1, R2, 51, S2

ES

95400-10:2024

el

1217]7|

S
]

=3l

=}

AF-S2t
Al
(Aele=)

6.1.12 MAHI HY
Al

6.3.9.1 G2 FAI 1

6.3.9.1 G422 A 2

6.3.12 U 2L Al
6.5.1 HAAIEH
6.5.2 U Al

2&:(-70 ~150) °C
&&: (50 ~ 95) % R.H.
YFEF (40£2) °C
A= (5+1) % NaCl
(23 ~55) °C, (45 ~
95) % R.H.

L=, A

IPX1 to IPX8

IP1X to IP6X,

R1,R2, 51,52

SR AA?|F(KOLAS)E ZH A HZ| et BHHAA(LAC)2] = FHP(MRA) ME7|FULICt.
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General specification
for
electrical/electronic co
mponents-Environme
ntal durability

9.3.1 Vibration with

25 (-50~180) T
2l
2tz ol &2 AE | Thermal cycling 2l
=
Mg

T
MW i-?-llf-’,i: (4 ~ 2 000) Hz
A

3172:2015

7455 (0.98 ~980) Me | AZHA] N
9.3.2 Mechanical 7t&5:(0.98 ~ 1 470)
Shock - Pothole
9.3.3 Mechanical
Shock - Collision
9.3.4 Mechanical

Shock - Closure Slam

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

87/111



Rorea Labornatorny Aceneditation Scheme

A KT689%

fon

44 AE 4% AldEL At

=

uN

Mo

(144

o
> et
oot o

General specification
for
electrical/electronic co
mponents-Environme
ntal durability

9.3.1 Vibration with
Thermal cycling
9.3.2 Mechanical
Shock - Pothole
9.3.3 Mechanical
Shock - Collision
9.3.4 Mechanical
Shock - Closure Slam
9.4.1 High
Temperature
Degradation

9.4.2 Thermal Shock
Air-To-Air(TS)

9.4.3 Power
Temperature
Cycle(PTC)

9.4.5 Humid Heat
Cyclic(HHC)

9.4.6 Humid Heat
Constant(HHCO)
9.4.9 Minimum Non
Operating
Temperature

1 (-70 ~ 180) °C

(10 ~ 95) % R.H.

ZI}4: (4 ~ 2 000) Hz
4552 (0.98 ~ 980) M4

45 (0.98 ~ 1470)

GMW

AZH 2
3172:2018 s N

JX o ofn {1 HI

o o Y X o> rfo
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General specification
for
electrical/electronic co
mponents-Environme
ntal durability

9.3.1 Vibration with
Thermal cycling
9.3.2 Mechanical
Shock - Pothole
9.3.3 Mechanical
Shock - Collision
9.3.4 Mechanical
Shock - Closure Slam
9.4.1 High
Temperature
Degradation

9.4.2 Thermal Shock
Air-To-Air(TS)

9.4.3 Power
Temperature
Cycle(PTC)

9.4.5 Humid Heat
Cyclic(HHC)

9.4.6 Humid Heat
Constant(HHCO)
9.4.9 Minimum Non
Operating
Temperature

1 (-70 ~ 180) °C

(10 ~ 95) % R.H.

ZI}4: (4 ~ 2 000) Hz
4552 (0.98 ~ 980) M4

45 (0.98 ~ 1470)

GMW
3172:2023

F5AE-3 N

JX o ofn {1 HI

o o Y X o> rfo
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General specification
for
electrical/electronic co
mponents-Environme
ntal durability

9.3.1 Vibration with
Thermal cycling
9.3.2 Mechanical
Shock - Pothole
9.3.3 Mechanical
Shock - Collision
9.3.4 Mechanical
Shock - Closure Slam
9.4.1 High
Temperature
Degradation

9.4.2 Thermal Shock
Air-To-Air(TS)

9.4.3 Power
Temperature
Cycle(PTC)

9.4.5 Humid Heat
Cyclic(HHC)

9.4.6 Humid Heat
Constant(HHCO)
9.4.9 Minimum Non
Operating
Temperature

1 (-70 ~ 180) °C

(10 ~ 95) % R.H.

ZI}4: (4 ~ 2 000) Hz
4552 (0.98 ~ 980) M4

45 (0.98 ~ 1470)

GMW

AZH 2
3172:2023 s N

JX o ofn {1 HI

o o Y X o> rfo

IEC Environmental testing | Salt concentration: (5 £ 1)
60068-2-11: t 42(7|7] - Part 2-11: Tests - % EE5A4-21 N
2021 Test Ka: Salt mist Exposure Zone: (35+2) °C

>
18"
0f0

N

r
r

Environmental testing
IEC 60068-2-13 - Part 2-13: Tests -

F 221717 e (5~101.3) kP AR N
12021 7171 Test M: Low air A= ) kPa 2|

pressure

>

14
00

r
r
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Environmental testing
- Part 2-14: Tests -
Test N: Change of
temperature
IEC 60068-2-14 .
. AEE A7(717] (Exception) 2% (-65~200) C A2 N
:2009 .
Test Nc Rapid change
of temperature,
two-fluid-bath
method
Environmental testing
IEC 60068-2-1:
LEE H7(717] - Part 2-1: Tests-Test | 2&: (70~ 10) C A2 N
2007 )
A: Cold
Environmental testing
-)- - - : - ZH It ~
IEC 60068-2-27 Arolg 17|77 Part 2-27 Tesjts =S4 71455 (0.98 ~ 1 470) AR N
:2008 Test Ea and guidance: | ™&
Shock
Environmental testing
IEC 60068-2-2:
AFE A7(717] - Part 2-2: Tests-Test | %: (25 ~200) T A2 N
2007
B: Dry Heat
Environmental testing
- Part 2-30: Tests -
IEC 60068-2-30 2&:(20~60) T
AAE H71717] Test Db: Damp heat, A2 N
:2005 . S5 (50 ~ 95) % R.H.
cyclic (12 h + 12 h 5% ( ) %
cycle)
Environmental testing
- Part 2-31: Tests -
Test Ec: Rough
IEC 60068-2-31 . _
008 At 27|77 handling shocks, L5H=0[: (0.1 ~ 1.5) m 2] N
) primarily for
equipment-type
specimens
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Environmental testing
- Part 2-38: Tests -
IEC 60068-2-38 ) 25 (-70~180) T

MAE H7(7(7 Test Z/AD: AR N
5021 A |717] est 7/ Compo.sfce S5 (10 ~ 98) % RH. A
temperature/humidity

cyclic test

Environmental testing
- Part 2-52 Tests - Test
IEC Kb: Salt mist, cyclic
60068-2-52: AEE d2(717] (sodium chloride
2017 solution)

(Exception)

Test methods 8

2T (35+2)°C
A= (5% 1) % NaCl
A

4

gaA82| N

r

b (23 ~ 55) °C, (45 ~
95) % R.H.

Environmental testing
- Part 2-57: Tests -
AAE H21717] Test Ff: Vibration -
Time-history and
sine-beat method

IEC 60068-2-57
2013

1 (4 ~2000) Hz

AR N
:(0.98 ~980) ™ bl

r

™

ol oln
Ny

b =
n %

Environmental testing
- Part 2-64: Tests -
21217| Test Fh: Vibration,
broadband random
and guidance

IEC 60068-2-64
:2019

: (4 ~2000) Hz

A2
= :(0.98 ~ 980) &

A N

r

™
o ofn
NN

=
n P

Environmental testing
- Part 2: Test methods

- - : z|C °
IEC 60068-2-66 51717 Test Cx: Damp heat | ZICH 150 C A7 N
11994 steady S5E:(80~98) % R.H.
sate(unsaturated

pressurized vapour)

el
18"
0f0
2

r
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Environmental testing
- Part 2-67: Tests -
Test Cy: D heat _
IEC 60068-2-67 estiy-Dampheat. 1 sitho0 ¢

:2019

r

steady state,
accelerated test
primarily intended for
components

gE:(80~98) % RH

IEC 60068-2-6:
2007

rr
oo

r

-

Environmental testing
- Part 2-6: Tests-Test
Fc: Vibration
(Sinusoidal)

s FI4: (4 ~ 2 000)Hz
& 7H45%=:(0.98 ~ 980) "%

J

IEC 60068-2-78
2012

s
olo

r

Environmental testing
- Part 2-78: Tests -
Test Cab: Damp heat,
steady state

2k (25~45) T
&£:(80 ~98) % R.H.

o>

IEC 60255-21-1
11988

r

Electrical relays - Part
21: Vibration, shock,
bump and seismic
tests on measuring
relays and protection
eqguipment - Section
One: Vibration tests
(sinusoidal)

: (4 ~2000) Hz
:(0.98 ~ 980) M4

™

ofn ol
Ny

b =
n %

IEC 60255-21-2
11988

18"
0f0

r

-

Electrical relays - Part
21: Vibration, shock,
bump and seismic
tests on measuring
relays and protection
equipment - Section
Two: Shock and bump
tests

FIp4: (4 ~ 2 000) Hz
7t (0.98 ~ 980) "4
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IEC
60255-27:2023

>~
18]
o

N

F

r

_i

r

212171

Measuring relays and
protection equipment
- Part 27: Product
safety requirements
(Accept only)

9643 AC. orD.C.
dielectric voltage
9.6.4 .4 Insulation
Resistance

9.6.4.5 Protective
bonding tests

L2 Max.3 kV
AAZE: DC 500V, DC 1
ooo Vv

8V a.c. Max.45A

AT

IEC 60529:
2013

>.
18"
0f0

r

F

r

S

-

712171

Degrees of protection
provided by
enclosure(IP Code)
(Exception)

14.2.9 Test for second
characteristic
numerals 9 with the
drip box

IPX1 to IPX8
IP1X to IP6X

H A
—,——_'|—A|*‘=.j-2

IEC 60571:2012

)l_l

R

=)
e
u

Railway
applications-Electronic
equipment used on
rolling stock

12.2.11 salt mist test

Salt : 35 °C,
Nacl (5+1) %

HA -
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Railway

applications-Electronic
equipment used on

rolling stock S (-50 ~ 150) °C
12.2.4 Cold start test ;lz 2A: (1~ 2 000) He
12.2.5 Dry heat test ;; (50 ~ 95) % R H
_ A 4 2 12.2.6 Damp heat o P
IEC 60571:2012 | 5, . As/34 74521 (0.98 ~ 22| N
HZ test, cyclic 980) 14

12.2.10 Insulation test
12.2.12 Vibration,
Shock and bump test
12.2.15 Low
temperature storage
test

AAXEH DC 500 V
LiZ ek Max. 3 000 V a.c.

Railway applications -

HeapzF a2 Rolling stock s ZF0Oor4: (1 ~ 2 000) H
IEC 61373:2010 | 5 r no T,\H,( ) Hz ARYZ| N
= equipment - Shock s 7t& 2 (0.98 ~ 980) Mg
and vibration tests
& (5~101.3) kPa
Safety of primary and | &%: (-70 ~ 180) C
secondary lithium cells | 25 F0t4: (4 ~ 2 000) Hz
IEC 62281:2023 | M7|A= & & ) ) _ AR N
I = and batteries during As/2A 7HE5: (0,98 ~ 1 2|
transport 470) "&
=5h=0]: (0.1 ~1.5) m
Road vehicles -
condions o testing | 25 T4 (4 ~2.000) He
150 Atszt U 2#H HF | for electrical ’ US/5A 7152 (0.98 -1 A YA N
16750-3:2012 e —ee 470) "4 -

and electronic
equipment - Part 3:
Mechanical loads

5t=0[: (0.1 ~ 1.5)m
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Road vehicles -
e testing | 25 4 (4 ~2.000) Hz
150 w2t HE | for clotioa O ws/2 ke (0,98 ~ 1
16750-3:2012 —ee 470) ™

and electronic
equipment - Part 3:
Mechanical loads

5t=0[: (0.1 ~ 1.5)m

ISO
16750-4:2010

e
iy
=}
oH

Road vehicles -
Environmental
conditions and testing
for electrical and
electronic equipment -
Part 4: Climatic loads
(Exception)

5.4 Ice water shock
test

5.5 Salt spray tests
5.8 Corrosion test
with flow of mixed
gas

5.9 Solar radiation
5.10 Dust test

25 (-70 ~200) T
&2 (10~98) % RH.
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ISO
16750-4:2010

a
ke
Y
s}
OH

Road vehicles -
Environmental
conditions and testing
for electrical and
electronic equipment -
Part 4: Climatic loads
(Exception)

5.4 |ce water shock
test

5.5 Salt spray tests
5.8 Corrosion test
with flow of mixed
gas

5.9 Solar radiation
5.10 Dust test

25 (-70~200) T

gE:(10~98) % R.H.

AT

ISO 20653:
2013

Road vehicles -
Degrees of protection
(IP Code) - Protection
of electrical
equipment against
foreign objects, water
and access
(Exception)

IPX4K, IPX9K

IP1X to IP6X
IPX1 to IPX8

S A (AL
BLA4E-2
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FEHS | AEY S 7Y LR MR | s
[=]
[=]
Az A A5 S0
st |2
A3 dAalsol
H23% AHSSHA|AH]
2304. EAAE
(Ctse=gt o) Z
-|OI-: ~
1 ol _H'(o 380)V0
> MIAlE 25 (-70~180) C
. o) =] AC- -
KR:2021 Met 3 HSIALAIA[E] .jli.SoA 98) % R.H. 222 N
e = 2 ot (4 ~
4. HYUHE A|F] e FOH: (4~ 2.000) Hrf
6 AZS A3 25 7t 51 (0.98 ~ 980) M4
7. 285 Al
8. 2sAIY
10. 2AXE Al
1. WY Al
12. H2A18
2 . - ~ o,
e
KS C5078:2015 | Ak3at U & HE | ALLGE47|Z33 e mo A S ES N
- - AE/ZH 7t52:(0.98 ~
7.3 WetE AlIE
980) &
AT AHE HES 7|+
SH i3 - ~
T2 al P (HeAE=) 2&:(-10~60) T
KS C 7620:2003 = 7.9 ASAIE UE FOt: (4~2000) Hz | 2AA| N
= 7.11 24| A 215 7}4 5 (0.98 ~ 980) M4
7.13 &322 M7| Al
KS C IEC _ _
SHEAIE - AH2-115- LEH (35+2) °C
60068-2-11: MHE D77 erle HAA|A-D N
= 71l AE-AlE Ka: G422 | Y= (5+ 1) % NaCl TEAE
2021
KS C IEC 60068- B AE - AH2-13%:
AAE M71717 _ D& (5~ 101.3) kPa AZHZ N
2-13:2021 = 7171 AE-AE M: A7 e ) 2]
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A KT689%
- ) = b
TAHS s Y =2 4% Al A AI;

SE Al - A2-145:

AlE-AlE N: 283}
LUHE H21717 (Aeleh=) 25 (-65~200) C 22 A| N

ol

KS CIEC 60068-
2-14:2009

sS4 AE-A)2-18:
KS C IEC 60068- ; |-A2-15

) A1 27(7(7] AB-AI3 A: LIBHA 2% (-70~10) C AZHZ| N
2-1:2007 e
- Z 7 ~
Aol PU-E R IR B A1 ool 2 SANSEOB V0 |
' 22 A8 &
KS C IEC 60068- iﬁé A|°4-11|2—2$'
AtAR 2 7|7|7 2 ~ 9 ANAHA
24 A" — H2-308
- AlA — AlA QF A&l | & ~ °
KS CIEC 60068~ | 1015 245151, |3 — AIE Dbet 2|2 :E' (20 ~60) © AR N
2-30:2005 ZI7|1H W&(12h+12h | £=: (50 ~ 95) % R.H.
Z70)
2 AlE -
KS C IEC 60068- A2-315 AlE - A
9-31:2008 MAE H7(7]7] Ec: &2 &H|H AHO| | H5t=0]: (0.1 ~1.5) m AR N
' AEst= M2 2[ZA]
27
.

KS CIEC 60068- =& (-70~180) C

NE zZ/AD: 8 | E B N
=

Rl

HE AIE - A2-38%:
MHEE H71717] Al -

- . Fa ~ o)
2-38:2021 ST /AT AOIZ AlS (10 ~98) % R.H.
SAAY - AH2-528
- l; “ ,LE, HAED: (354 2) °C
KS C IEC AE-AlS Kb: @482, | o © (5 1) % NaC|
60068-2-52: AMAL 17177 NIES (%EMCR°“> ;lﬂ' (23: 55‘)’ 'C (45~ 2242 N
2017 A9l B2 N '

95) % R.H.
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HKT689%
_ . . 3zt
HAaAHS s 2 =2 44 AldHe AR Al
[=]
817 A3 — A2-575:
_ 5 AISEf RS — | 2= RIOpA: (4 ~
KS C IEC 60068 srolg 247[717] A — Al Ff: 2E & O (4 ~ 2 000) Hz A2 N
2-57:2013 AIZE O 1t ARRIHIE 7t&E: (0.98 ~ 980) &
HFEH
odg
817 A3 — H2-645:
- Al — AlA S | R = RZIObA ~
KS CIEC 60068 Arolg #7(7|7] |:._ |.:,Fh_ Ui | Rls FOk4 (4 ~ 2 000) Hz AR N
2-64:2008 =212 s AE Y 7145520 (0.98 ~ 980) "8
2|2
517 A3 — A2-665: |
_ Z|CH: K
ol FU-E- R e TN T PUECRT o eI a2 | N
' NgEms 37 ga) |5 )% RH
87 A3 — A2-675
- OFA AMEHO| LI A 20 g
KS C IEC 60068 Areig 27(7(7| 2 el Ly Z|ICH 90 © PR N
2-67:1995 ANE, 289 7t% 5% (80~95) % RH
Algiol 28
517 A3 - H2-6%
_ 2| ROIA: (4 ~
ARl Pt 3 P CI P BT Aol IIFSTEI B
‘ A (H3T 45 /5= 0. )%
17 A3l — #2785
- 2k ~ |
e T | g Al | AE— A Cab: o | S (2(5) gg) e Az | N
/ T ) %R
HI|H 7] H21-15:
B3 AAI|It BES s FOrg: (4 ~ 2 000) H
KS C IEC 60255- Adzler T - e
S erogs AL #7717 |17l AE/27 J15E: (0.98 ~ a2 | N
' N 272227 |980) ™%
Al — 21 A8 20f
H7|22]0] H21-25:
BHIAAI |t ES s FOr4: (4 ~ 2 000) H
KS C IEC 60255- A1 T ( ) Hz
Adg 271717 | 71719 AE/27 I15E: (0.98 ~ a2 | N
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A KT689%
= - A
TAHS s Y =2 T4d Al A Al
[=]
(=]
7| AKZ] - M27 5%
AE Ot QAL LHE Qe Max.3 kV
= 204 24 5
KS C IEC Aoig 25(717) 10.6.43 n&/22 2o 2{3H DC 500 V, DC 1 273 \
60255-27:2013 ol 2t 000 V
10.6.4.4 2 25t 8V a.c. Max 45A
10645835 2 A5
eeto| A Es 54
2E(P RE)
: Q52
KS C IEC 60529 olg 21717 HRIE=) IPX1 to IPX8 EPUTVEN N
2013 142910*i ks IP1X to IP6X
Al A E0|| 2|5t
Z1|2E’H R} QA
HE Mg - BT Y
az17| 25 (-50 ~ 150) °C
12.2.4 82 A3 ;Ez ob4: (1 ~ 2 000) H
12.2.5 WA Alg ;;-750795) onah
i—|E_ 2F Ol 1}e Lﬁ*oa = . ~ o N.M.
KS C IEC = lep = =[] 12;.2.6 & AtO|2 S A IAE (068 ~ AR \
60571:2012 A= Ale 980) %
12.2.10 el A B Aol 2B DC 500
122122|% %7_‘4'32' EI_-IO' C
LHM 2k Max. 3000V a.c.
== A
12.2.15 A2 X2 AlE
KS C IEC deagaad (A=A - IEANY WS FMR(1~20000Hz | |
61373:2010 | A= 23| - 22 Y S AIF | 7S (0.98 ~ 980) m/s’ -
DE:(5~101.3) kPa
2 . _ ~ o,
< Cle 2|5 YUzt L 0|23 ;i'iﬁ. 150);000 y
> CIEC WMz Y BE | MYmxe ess | oo i U~20000Hz g0 )y
62281:2021 o[t oFx AE/2H 7145 (0.98 ~ 1
e es 470) "%
=5h=0[: (0.1 ~ 1.5m
M ajer Qo ASa HE S AF | S 24 (4 ~ 2 000) H
KS R 1034:2006 | 5 r S | TAH_ ( ) Hz ARYZ] N
AE g S 7550 (0.98 ~ 980) ™4
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Rorea Labornatorny Aceneditation Scheme

HKT689%
AFHs | B Y3 nEl: NEED M |
[=]
[=]
s e (= e ] HE 22 EEQ| s s FOrg: (1 ~ 2 000) H
KSR 9144:2021 | - r =7 JEH w2 TAH, ( H2 1 sy N
S Al S s 755 (0.98 ~ 980) M4
2T 242 QD HE AS HOrEE | 2 ZI4: (1 ~ 2 000) Hz
KSR9186:2021 | 5 r e o b e ) A3 N
AlS s Ale U 7t&E: (0.98 ~ 980) ™4
HeZ Y | HEASBORE | 27 J14E:(0.98 ~ 1 470)
KSR 9187:2021 | £ - _ AR N
e 22 Ay ng 2]
212k - M9}
EE'él o|5} z—|7 1 |
KSR ISO _ - if oA o'
7637-20015 | A R BHEAHS | Lol - AT A 12V, 24V System AR N
' ST 8ol H7|A4el
e HE
Mechanical vibrations
R - - ; 2= ROIA: (4 ~
MIL-STD-167-1 srolg 271717 of shlpboard s FO (4 ~ 33) Hz A2 N
A:2005 equipment(Type I- s &L (0.98 ~ 980) "4
Environmental)
Environmental test
Method
501.1 High
temperature
502.1 Low 1% (5~101.3) kPa
temperature 2E:(-70~180) T
503.1 Temperature S5 (10~98) % R.H.
MIL-STD-810C:
1975 AAE 71717 shock & Fok4: (1 ~ 2 000) Hz AR N
507.1 Humidity As/24 71& 5 (0.98 ~
514.2 Vibration 980) M
Procedure 1, Il, V, =5t=0l: (0.1 ~ 1.5 m
VI, VI, VIl
516.2 Shock
Procedure |, II, Ill,
V
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A KT689%

fon

44
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Az 2

4%
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MIL-STD-810D:
1983

212171

r

Environmental test
method and
engineering
guidelines

500.2 Low
pressure(Altitude)
Procedure |, I
501.2 High
temperature
502.2 Low
temperature
503.2 Temperature
shock

507.2 Humidity
514.3 Vibration
Procedure |
516.3 Shock

Procedure 1,1, IV,

V, Vi

:(5~101.3) kPa

:(-70 ~ 180) C

(10 ~ 98) % R.H.

24 (1 ~ 2 000) Hz
J

/=4

>l R
ofn o H1 H1 H]

5h=0]: (0.1 ~1.5) m

AT

MIL-STD-810D:
1983

>.

F

18]
0f0
N

r

471717|

r

Environmental test
method and
engineering
guidelines

509.3 salt Fog

Salt: 35 °C,
Nacl (5+1) %

S A (AL
BLA4E-2
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MIL-STD-810E:1
989

212171

r

Environmental test
method and
engineering
guidelines

500.3 Low
pressure(Altitude)
Procedure |, I
501.3 High
temperature
502.3 Low
temperature
503.3 Temperature
shock

507.3 Humidity
514.4 Vibration
Procedure |
516.4 Shock

Procedure 1,1, IV,

V, Vi

:(5~101.3) kPa

:(-70 ~ 180) C

(10 ~ 98) % R.H.

24 (1 ~ 2 000) Hz
J

/=4

>l R
ofn o H1 H1 H]

5h=0]: (0.1 ~1.5) m

AT

MIL-STD-810E:1
989

>.

F

18]
0f0
N

r

471717|

r

Environmental test
method and
engineering
guidelines

509.3 salt Fog

Salt: 35 °C,
Nacl (5+1) %

S A (AL
BLA4E-2
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MIL-STD-810F
NOTICE 3: 2003

212171

r

Environmental
engineering
considerations and
laboratory tests
500.4 Low
pressure(Altitude)
Procedure |, |l
501.4 High
temperature
502.4 Low
temperature
503.4 Temperature
shock

507.4 Humidity
514.5 Vibration
Procedure |
516.6 Shock

Procedure 1, I, IV,

V, Vi

:(5~101.3) kPa

:(-70 ~ 180) C

(10 ~ 98) % R.H.

24 (1 ~ 2 000) Hz
J

/=4

>l R
ofn o H1 H1 H]

5h=0]: (0.1 ~1.5) m

AT

MIL-STD-810F
NOTICE 3: 2003

>.

F

18]
0f0
N

r

471717|

r

Environmental
engineering
considerations and
laboratory tests
509.4 Salt Fog

Salt:35°C,Nacl (5+1) %

S A (AL
BLA4E-2
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MIL-STD-810F:2
000

212171

r

Environmental
engineering
considerations and
laboratory tests
500.4 Low
pressure(Altitude)
Procedure |, |l
501.4 High
temperature
502.4 Low
temperature
503.4 Temperature
shock

507.4 Humidity
514.5 Vibration
Procedure |
516.5 Shock

Procedure |, Il, IV,

V, Vi

:(5~101.3) kPa

:(-70~180) T

:(10~98) % RH.

ZFOt4: (1 ~ 2 000) Hz
7

/=4

>l R
ofn o H1 H1 H]

=ot=0[: (0.1 ~ 1.5 m

AT

MIL-STD-810F:2
000

>.

F

18]
0f0
N

r

47|7|7|

r

Environmental
engineering
considerations and
laboratory tests
509.4 Salt Fog

Salt: 35 °C,
Nacl (5+1) %

S A (AL
BLA4E-2
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MIL-STD-810G
w/Change 1:
2014

HEE 171717

r

Environmental
engineering
considerations and
laboratory tests
500.6 Low
pressure(Altitude)
Procedure |, |l
501.6 High
temperature

502.6 Low
temperature

503.6 Temperature
shock

507.6 Humidity
514.7 Vibration
Procedure |

516.7 Shock
Procedure 1,1, IV,
V, Vi

528.1 Mechanical
vibration of shipboard
equipment(Type |
Environmental
vibration)

:(5~101.3) kPa
1 (-70~180) C
(10 ~98) % R.H.

> R
ofn ot H1 H1 H]

~
ofy
ih]

&2 (0.98 ~
980)
L5t=0]: (0.1 ~ 1.5 m

SFOb4=: (1 ~ 2 000) Hz
7

2R

MIL-STD-810G
w/Change 1:
2014

UHE H21717

r

Environmental
engineering
considerations and
laboratory tests
509.6 Salt Fog

Salt: 35 °C,
Nacl (5+1) %

HA -
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MIL-STD-810G:
2008

HEE 171717

r

Environmental
engineering
considerations and
laboratory tests
500.5 Low
pressure(Altitude)
Procedure |, |l
501.5 High
temperature

502.5 Low
temperature

503.5 Temperature
shock

507.5 Humidity
514.6 Vibration
Procedure |

516.6 Shock
Procedure 1,1, IV,
V, Vi

528 Mechanical
vibration of shipboard
equipment(Type |
Environmental
vibration)

:(5~101.3) kPa
1 (-70~180) C
(10 ~98) % R.H.

> R
ofn ot H1 H1 H]

~
ofy
ih]

&2 (0.98 ~
980)
L5t=0]: (0.1 ~ 1.5 m

SFOb4=: (1 ~ 2 000) Hz
7

2R

MIL-STD-810G:
2008

UHE H21717

r

Environmental
engineering
considerations and
laboratory tests
509.5 Salt Fog

Salt: 35 °C,
Nacl (5+1) %

HA -
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Environmental
engineering
consideration and
laboratory tests
500.6 Low
Pressure(Altitude)
Procedure I, Il
501.7 High
temperature
502.7 Low
temperature
503.7 Temperatures
shock

:(5~101.3) kPa

:(-70 ~180) ©

2 (10 ~98) % R.H.

AHE H21717] 507.6 Humidity ZOt4: (1 ~2000) Hz | 2247 N
514.8 Vibration /24 714550 (0.98 ~

Procedure | 980) "

516.8 Shock 5t =0]: (0.1 ~1.5) m

Procedurel, I, IV, V,

VI

528.1 Mechanical

Vibration of

Shipboard

equipment(Type |

Environmental

Vibration)

(Exception) Type Il -

Internally excited

MIL-STD-810H:
2019

™ Yooy rio ki
on on H1 H1 H

Environmental
engineering

. . Salt: 35 °C,
14217|7] consideration and Nadl (54 1) % sa4421 N
laboratory tests -
509.7 Salt Fog

MIL-STD-810H:
2019

>.

F

18]
0f0
N

r
r
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RTCA
DO-160G:2010

oo
OH oR
e
4o
N
e
My

Rl

Environmental
Conditions and Test
Procedures for
Airborne Equipment
Section 4.0
Temperature and
Altitude

Section 5.0
Temperature Variation
Section 6.0 Humidity
Section 8.0 Vibration
(Exception)

4.6 Altitude,
Decompression and
Overpressure Tests

:(5~101.3) kPa

:(-55 ~ 85) °C

: (50 ~ 95) % R.H.
ZOk4: (1 ~ 2 000) Hz
7t& 5 (0.98 ~ 980) ™

> oo K
ofn ot H1 H1 ]

ARYZ]

RTCA
DO-160G:2010

OH ok
a
40
N
=
My

24 ool

Environmental
Conditions and Test
Procedures for
Airborne Equipment
Section 14.0 salt
Spray(salt Fog)
Section 10.0
Waterproofness

Salt:35°C,Nacl (5 1) %
Waterproofness : Max 280
L/ni/h

H A
—,——_'|—A|*‘=.j-2

ST/SG/AC.10/1
1/Rev.6
Amend.1:2017

WNNME L 75

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

Z:(5~101.3) kPa
&:(-70~180) C

Z: (10~ 98) % R.H.

& 204 (4 ~ 2 000) Hz
S 7t55E:(0.98 ~ 1

ot=0[: (0.1 ~ 1.5 m

ARYZ|
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HHS x g 22| =ItHo ?j;él-
HAaAHS s 2 =2 44 AldHe AR Al
Recommendations on | 2%: (5 ~ 101.3) kPa
the TRANSPORT OF 25 (-70~180) T
DANGEROUS GOODS | &%=: (10 ~98) % R.H.
ST/SG/AC.10/1
; /éev/azm VU | mau s |- Manualof Testsand | 215 FT4: (4~2000) He | 43 | N
- Criteria(38.3 Lithium | 21&/224 7155 (0.98 ~ 1
metal and lithium ion | 470) ™
batteries) =5t=0l: (0.1 ~1.5 m
Recommendations on | 2&: (5 ~ 101.3) kPa
the TRANSPORT OF 2&:(-70~180) C
DANGEROUS GOODS | &%=: (10 ~98) % R.H.
ST/SG/AC.10/1
1/I/Rev/7‘2019/ ANz U BE - Manual of Tests and | 2I& It (4 ~ 2 000) Hz AZRZ| N
o Criteria(38.3 Lithium | 215/224 71&%: (0.98 ~ 1
metal and lithium ion | 470) ™

batteries)

5t=0[: (0.1 ~ 1.5 m

mH
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