Ronea Laboratony rcerneditation Scleme

CERTIFICATE OF ACCREDITATION

NCT Co., Ltd.

Accreditation No. : KT689
Corporation Registration No. : 134511-0245404

Address of (Branch site)211-71, Geumgok-ro, Hwaseong-si, Gyeonggi-do,
Laboratory : Republic of Korea

(Satellite facilities-1)370-26, Wonam-ro, Namsa-eup, Cheoin-gu,
Yongin-si, Gyeonggi-do, Republic of Korea

(Satellite facilities-2)10-26, Dongtansandan 5-gil, Hwaseong-si,
Gyeonggi-do, Republic of Korea

Date of Initial Accreditation : January 21, 2016
Validity of Accreditation : January 21, 2024 ~ January 20, 2028
Scope of Accreditation :  Attached Annex

Date of issue : November 30, 2023

This testing laboratory is accredited in accordance with the recognized
International Standard ISO/IEC 17025:2017. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality
management system (refer to Joint ISO-ILAC-IAF Communiqué).

CHIN CHoMG Weo k.

Head
Korea Laboratory Accreditation Scheme
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Rorea Labornatony reeneditation Scheme

No. KT689

03. Electrical Testing
03.004 Electrical materials and components

Fie_ld
testing

Materials/ Standard

Test method Products designation

Test range Site

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
e R

. . Crush Test
ANSI/CAN/UL- maEtlgrcigllscglnd Motive Applications) (8 N 1 8883
1973:2018 components %gétPressure Release -40 ~ 80) C
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

.C.,
.C., SF-1 N

><
aq

Batteries for Use
in Stationary, Vehicle
Auxiliary Power and
Light Electric Rail (LER)
Applications
(Exception)
Electrical ﬁ/l7' 'CrUSAh TT'St ('LER) (0 ~500)Vd
) ectrica otive Applications ~
’?Sl%/g’ég\‘ém materials and |33. Pressure Release (0 ~800) Ad.
) components |Test (-70~180) T
34. Start-To-Discharge
Test
36. Resistance to
Moisture Test
37. Salt Fog Test
38. External Fire
Exposure Test

BS N
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

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
I\/Iotive and \)/AP

. Applications _
ANsycANuL- | Electiical 357 CruchTest (Ler (0~ 1500) vd.c )
1973:3022 aterials and Motive and VAP (0~ 1000)Ad.c SF-1 N
components Applications) (-40 ~80) C
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

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

30. Crush Test (LER
Motive and VAP
Applications) (0 ~ 500)

_ Electrical
%\%/SSIZ\IZ/UL materials and %6. Pressure Release (0 ~ 800)

est °
components 37. Start-To-Discharge (70 ~180) *

Test

39. Resistance to
Moisture Test

40. Salt Fog Test

41. External Fire
Exposure for Projectile
Hazards Test

('\ﬁ

BS N

=r<
cao
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

Batteries for Use
In Light Electric Vehicle
(LEV) Applications
Electrical g%xf/egtion) End (0~ 1500) Vd.c
ectrica Ibration Endurance ~
HNSONILULC | materials and |Test 0 ~ 1 000) Ad.c SF-1 N
) components |31 Shock Test (-40 ~80) T
32 Crush Test
36 Roll Over Test
39 Water Exposure Test
40 Thermal Cycling Test

.

Batteries for Use
lectrical I(TEL\I/g)rE El?ctnc Vehicle (0 ~ 500)
ectrica pplications
éé\l%/%é%\léUL/ULC materials and |(Exception) (0 ~ 800)
) components |32 Crush Test (-70 ~ 180
36 Roll Over Test
39 Water Exposure Test

BS N

=r<
o"o_o_

Part 6 Additional class
notations

Chapter 2 Propulsion,
power generation and
auxiliary systems
(Exception)

Section 2~13
DNV-RU-SHIP Pt.6 Electrical Section 1 (0 ~1500)
Ch.2. Edition July | materials and |external short circuit (0~ 1000)
2021 components |impact (-40 ~80) T
thermal abuse

forced discharge
pressure test of coolant
piping/hoses

5 Electrochemical
capacitor system and
installations

)><
aa
m(‘\

SF-1 N

Part 6 Additional class
notations

Chapter 2 Propulsion,
power generation and
auxiliary systems
DNV-RU-SHIP Pt.6 Electrical  [(Exception) (0 ~ 500)
Ch.2. Edition July | materials and |Section 2~13 (0 ~ 800)
2021 components [Section 1 (-70 ~ 180
pressure test of coolant
piping/hoses

5 Electrochemical
capacitor system and
installations

BS N

=r<
oo_o_

Electrical  |Fire_hazard testing - Part
o018 i 10-2: Abnormal heat- [R=2.5mm, 20 N BS N

2:2014 materials and Ball pressure test (50 ~200) C
components method

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement

4/99



Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 61960-3:2017

Electrical
materials and
components

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

—~—

SF-1

EN 61960-3:2017

Electrical
materials and
components

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

BS

EN 62133-1:2017

Electrical
materials and
components

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

BS

EN 62133-2:12017

Electrical
materials and
components

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)

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 62619:2017

Electrical
materials and
components

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)
0 ~ 800)
-70 ~ 180)

T~
ﬁ ﬁ

=r<
cao

BS

EN 62619:2017

Electrical
materials and
components

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) T

—~—=

SF-1

EN 62620:2015

Electrical
materials and
components

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

SF-1

EN 62620:2015

Electrical
materials and
components

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

BS

EN 62660-1:2019

Electrical
materials and
components

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

BS

EN 62660-2:2019

Electrical
materials and
components

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

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 62660-3:2016

Electrical
materials and
components

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

6.4.4 Internal short
circuit test

BS

EN IEC 60086-
4:2019

Electrical
materials and
components

Primary batteries -
Part 4: Safety of lithium
batteries

BS

ENIEC 61960-
4:2020

Electrical
materials and
components

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

BS

ENIEC
62619:2022

Electrical
materials and
components

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
0 ~ 800
-70 ~ 1

> <
oo_o_

—=
=

(o)

0)

BS

EN IEC
62619:2022

Electrical
materials and
components

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) Vvd.c.,
0 ~1000) Ad.c,,
-40 ~ 80) T

—~—=

SF-1
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN IEC 62660-
3:2022

Electrical
materials and
components

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)

BS

ENIEC
63056:2020

Electrical
materials and
components

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)
(0 ~1000)
(-40 ~ 180) *

o<
ao

ﬁﬂ

SF-1

ENIEC
63056:2020

Electrical
materials and
components

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)
(0 ~ 800)
(-70 ~ 180

=r<
oo_o_

BS

ENIEC
63057:2020

Electrical
materials and
components

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

(Exception)

7.1.11 Crush
[reasonably foreseeable
misuse]

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

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]
EN IEC Electrical ~ |7.1.4 Vibration (0 ~1500) Vd.c
630572020 materials and |[intended use] (0 ~1000) Ad.c SF-1 N
) components |7.1.5 Thermal cycling (-40 ~80) T
[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]

e Electrical  |Primary batteries - (0 ~500)Vd.c.,
IE< 00086°4:2019. | materials and |Part 4: Safety of lithium [(0 ~ 800) A d.c, BS N
: components |batteries (-70 ~180) T

. Fire hazard testing - Part
IEC 60695-10- Electrical . c _
2:2014, Edition materials and 10-2: Abnormal heat R=2.5mm, 20N BS N

Ball pressure test (50 ~200) C
3.0 components method

Secondary cells and
batteries containing
alkaline or other non-
gcid elgctrollyr‘_t]es - '
. Electrical |8condany lithium cells g ~ 500)
IEEdCit%n9$%3.201 7.\ materials and andtbgltterlesllfottl ~ (0 ~ 800)
: components [BOrtaRI€ appucations = .74 - gg
Part 3: Prismatic and
cylindrical lithium
secondary cells, and
batteries made from
them

BS N

=r<
o"o.o.

—~—.

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement

9/99



Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

I[EC 61960-3:2017,

Edition 1.0

Electrical
materials and
components

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

SF-1

I[EC 61960-4:2020,

Edition 1.0

Electrical
materials and
components

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

BS

[EC 61960:2011,
Edition 2.0

Electrical
materials and
components

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

(0 ~ 500
(0 ~ 800
(-70 ~1

> <
oo_o_

(0]

0)

BS

[EC 62133-1:2017,

Edition 1.0

Electrical
materials and
components

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
(0 ~ 800
-70 ~ 1

><
oo_o_

=

(03]

0

BS

I[EC 62133-2:2017,

Edition 1.0

Electrical
materials and
components

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)

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

[EC 62133~
%32017/AI\/ID1Z202

Electrical
materials and
components

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)

o~~~

0 ~ 500)
0 ~ 800)
-70 ~ 180

=r<
o"o.o.

BS

IEC 62133:2012,
Edition 2.0

Electrical
materials and
components

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)

BS

IEC 62619:2017,
Edition 1.0

Electrical
materials and
components

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)
0 ~ 800)
-70 ~ 180)

=r<
oo_o_

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

IEC 62619:2017,
Edition 1.0

Electrical
materials and
components

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) T

—~—=

SF-1

IEC 62619:2022,
Edition 2.0

Electrical
materials and
components

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)
0 ~ 800)
-70 ~ 180)

=<
oo_o_

—~—

BS

IEC 62619:2022,
Edition 2.0

Electrical
materials and
components

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) T

—~—=

SF-1
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Secondary cells and
I I bﬁ\(ttlerles con’ﬁ]amlng ( 'V dc
. Electrica alkaline or other non- 0~500)V
:EE(%,[%“(S%%ZOM' materials and |acid electrolytes - (0~800) Ad.c BS N
: components |Secondary lithium cells |(-70 ~ 180) T
and batteries for use in
industrial applications
Secondary cells and
I I bﬁ(ttlerles con’;}ammg 0 00) Vd
. Electrica alkaline or other non- ~15 Vd.c
IEEdCit%Zn612%ZOM' materials and |acid electrolytes - (0 ~1000) Ad.c SF-1 N
‘ components [Secondary lithium cells |(-40 ~ 80) C
and batteries for use in
industrial applications
) Secondary lithium-ion
Electrical  |cells for the propulsion (0 ~500) V d.c
IEC 62660-1:2010 | materials and |of electric road vehicles |(0 ~ 800) A d.c BS N
components |- Part 1: Performance (-70~180) T
testing
) Secondary lithium-ion
Electrical  |cells for the propulsion [(0 ~500) V d.c
IEC 62660-1:2018 | materials and |of electric road vehicles -|(0 ~ 800) A d.c BS N
components [Part 1: Performance (-70~180) T
testing
) Secondary lithium-ion
Electrical  |cells for the propulsion [(0 ~500) V d.c
IEC 62660-2:2010 | materials and |of electric road vehicles (0 ~800) Ad.c BS N
components |- Part 2: Reliability and |(-70 ~ 180) T
abuse testing
) Secondary lithium-ion
Electrical  |cells for the propulsion [(0 ~500) V d.c
IEC 62660-2:2018 | materials and |of electric road vehicles (0 ~800) Ad.c BS N
components |- Part 2: Reliability and  |(-70 ~ 180) C
abuse testing
Secondary lithium-ion
cells for the propulsion
Electrical 9};3'5%}.”%;1%"?[(1 vehicles (0 ~500) Vd.c
IEC 62660-3:2016 | materials and requireﬁwentsy (0 ~ 800) Ag C BS N
components (Exception) (-70~180) T
6.4.4 Internal short
circuit test
Secondary lithium-ion
cells for the propulsion
of electric road vehicles
I I - Part 3: Safety ( 'V d
5. Electrica requirements 0~500)Vd.c
:EEd(i'tﬁ)Zn6§5%3.2022, materials and |(Exception) (0 ~800) Ad.c BS N
: components |6.4.4 Internal short (-70~180) T
circuit test

Annex C Alternative
internal short-circuit
test(6.4.4.2.2)
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

[EC 63056:2020,
Edition 1.0

Electrical
materials and
components

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) Vvd.c
(0 ~1000) Ad.c
(-40 ~80) C

SF-1

I[EC 63056:2020,
Edition 1.0

Electrical
materials and
components

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

BS

I[EC 63057:2020,
Edition 1.0

Electrical
materials and
components

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

(Exception)

7.1.11 Crush
[reasonably foreseeable
misuse]

(0 ~500
(0 ~ 800
(-70 ~ 1

><
oo_o_

(03]

0

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

[EC 63057:2020,
Edition 1.0

Electrical
materials and
components

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) Vvd.c
(0 ~1000) Ad.c
(-40 ~80) C

SF-1

JIS C62133-
2:2020

Electrical
materials and
components

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)

BS

KC 62133-2
(2020-07)

Electrical
materials and
components

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
(0 ~ 800
(-70 ~ 1

J><

(03]

0

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

KC 62619 (2019-
10)

Electrical
materials and
components

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)
0 ~ 800)
-70 ~ 180)

ﬁﬁ

=r<
cao

BS

KC 62619 (2019-
10)

Electrical
materials and
components
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T > >—F_‘.—'_\-/
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©
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oM B FJof
I 22 oprtonindc
narger

o-l-
ga Rl

Raliiel

09ngy
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2.
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l\)CﬁU‘l-lﬁl\J4
—
=S
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Ju

(
(
(-

0~ 1500)
0 ~ 1000)
40 ~80) C

> <
Qo
no

SF-1

KC 62619:2023-
03-20

Electrical
materials and
components

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)
0 ~ 800)
-70 ~ 180)

ﬁﬁ

=r<
cao

BS

KC 62619:2023-
03-20

Electrical
materials and
components

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)
0~ 1000)
-40 ~80) T

)><
[eNeR
ﬁ('\

SF-1
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

% IEC 60695-

KS
10-2:2001

Electrical
materials and
components

Fire hazard testing - Part
10-2: Guidance and test
methods for the
minimzation of the
effects of abnormal heat
on electrotechnical
products involved in
fires - Method for
testing products made
from non-metallic
materials for resistance
to heat using the ball
pressure test

=25mm, 20N
(50 ~200) T

BS

KS CIEC 61960-
3:2017

Electrical
materials and
components

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

SF-1

KS CIEC 61960-
3:2017

Electrical
materials and
components

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

BS

KS CIEC
62619:2017

Electrical
materials and
components

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)
(0 ~ 800)
(-70 ~ 180) *

=r<
oo_o_

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

KS CIEC
62619:2017

Electrical
materials and
components

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) T

SF-1

KS CIEC
62620:2014

Electrical
materials and
components

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

(
(
(-

0 ~ 500)
0 ~ 800)
70 ~ 180

=r<
oo_o_

BS

KS CIEC
62620:2014

Electrical
materials and
components

Secondary cells and
batteries containing
alkaline or other non-
acid

electrolytes - Secondary
lithium cells and
batteries for use in
industrial

applications

SF-1

KS CIEC 62660-
1:2018

Electrical
materials and
components

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

BS

KS CIEC 62660-
2:2018

Electrical
materials and
components

Secondary Batteries for
the Propulsion of
Electric Road Vehicles -
Part 2 : Reliability and
abuse testing for
lithium-ion cells

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Secondary lithium-ion
C$II5I for the pzjopulﬁioln
. of electric road vehicles
KS CIEC 62660- | ., Electical 1 bart 3: Safety 0~ 200V ac.
32016 aterials and | o~ e ants (0 ~ 800) Ad.c, BS N
components (Exception) (-70~180) T
6.4.4 Internal short
circuit test
Secondary cells and
batteries containing
alkaline or other non-
acid electrolytes - Safety
requirements for
) secondary lithium cells
KS C IEC Electrical  |and batteries for usein |(0 ~ 1 500) Vd.c.,
630562020 materials and |electrical energy storage |(0 ~ 1 000) Ad.c., SF-1 N
) components |systems (-40 ~80) T
(Exception)
7.3 Casing material of a
battery system that can
be transported for
installation or
maintenance
Secondary cells and
batteries containing
alkaline or other non-
acid electrolytes - Safety
requirements for
) secondary lithium cells
KS C IEC Electrical  |and batteries for use in  |(0 ~ 500) V d.c.
630562020 materials and |electrical energy storage [(0 ~ 800) A d.c. BS N
’ components |systems (-70~180) T
(Exception)
7.3 Casing material of a
battery system that can
be transported for
installation or
maintenance
Technical requirement
by the Ministerial
Ministerial Electrical  |Ordinance for electrical |(0 ~ 500) V d.c
Ordinance 1, materials and |appliance Ministerial (0 ~800) Ad.c BS N
Appendix 9:2008 | components |Ordinance 1, Appendix |(-70 ~ 180) T
9 Lithium ion secondary
batteries
Electrical (0 ~500)Vd.c.,
UL 1642:2015 materials and |Lithium Batteries (0 ~800) Ad.c. BS N
components (-70~180) T
Electrical (0 ~500)Vd.c.,
UL 1642:2020 materials and |Lithium Batteries (0 ~800)Ad.c., BS N
components (-70~180) T
Electrical (0 ~500)Vd.c.,
UL 1642:2022 materials and |Lithium Batteries (0 ~800) Ad.c., BS N
components (-70~180) T
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electrical (0 ~500)Vd.c.,
UL 2054:2011 materials and |Housenold and . (0 ~ 800) Ad.c’ BS N
components (-70~180) T
Electrical (0 ~500)Vd.c.,
UL 2054:2021 materials and [Householdand . (g ~ 800) A d.c’ BS N
components (-70~180) T
Batteries for Use In
(Electric Vef)ﬂcles
. Exception
Electrical ; (0~500)Vd.c
UL 2580:2022 materials and |34 Rotation Test (0 ~ 800) A d.c BS N
components 38 Crush Test (70 ~180) C
40 Salt Spray Test
472 External Fire
Exposure Test
Batteries for Use In
Electric Vehicles
(Exception)
34 Rotation Test
38 Crush Test
40 Salt Spray Test
Electrical |42 External Fire (0 ~1500) Vd.c
UL 2580:2022 materials and |Exposure Test (0~ 1000)Ad.c SF-1 N
components |ANNEX B (NORMATIVE) [(-40 ~ 80) C
Test Program for
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
Electrical  |Requirements for (0~500)Vd.c
UL 62133-1:2020 | materials and |Portable Sealed (0 ~800) Ad.c BS N
components |Secondary Cells, and for |(-70 ~ 180) T

Batteries Made from
Them, for Use in
Portable Applications -
Part 1: Nickel Systems
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

UL 62133-2:2020

Electrical
materials and
components

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)
(0 ~ 800)
(-70 ~ 180) *

=r<
cao
no

BS

UL 62133:2017

Electrical
materials and
components

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)

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

03. Electrical Testing
03.007 Electrical machinery for households

Test method

Materials/
Products

Standard
designation

Test range

Site

Fie_ld
testing

AS/NZS
60950.1:2015 (IEC
60950-1, Ed. 2.2
(2013), MOD)

Electrical
machinery for
households

Information technology
equipment - Safety
Part 1: General
requirements

(Exception)

1.5.6 Capacitors
bridging insulation (test)
1.5.9 Surge suppressors
(test)

2.8.5 Moving parts
(test)

2.8.7 Switches, relays
and their related circuits
(test)

2.10.3.9 Measurement
of transient levels
2.10.4 Creepage
distances (CTI test)
2.10.5.4 Semiconductor
devices (test)

2.10.5.5 Cemented
joints

2.10.5.8 Non-separable
thin sheet material
2.10.6.2 Coated printed
boards (test)

2.10.6.3 Insulation
between conductors on
the same inner surface
of a printed board (test)
2.10.6.4 Insulation
between conductors on
different surfaces of a
printed board (test)
2.10.7 Component
external terminations
(test)

2.10.8 Tests on coated
printed boards and
coated components
2.10.9 Thermal cycling
(test)

2.10.10 Test for
Pollution Degree 1
environment and for
insulating compound
(test)

2.10.11 Tests for
semiconductor devices
and for cemented joints
(test)

2.10.12 Enclosed and
sealed parts

3.2.5.1 AC power

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
0~200) T

Max. 98 % R.H.

—~

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

supply cords (test)
4.2 .8 Cathode ray tube
4.2 .9 High pressure
lamps

4.3.10 Dust, powders,
liguids and gases

4 .3.12 Flammable
liquids

4.3.13.2 Radiation

4 .3.13.3 Effect of UV
radiation on materials
(test)

4.3.13.4 Human
exposure to UV
radiation (test)
4.3.13.5 Laser
(including laser diodes)
and LEDs (test)

4.5 Thermal
requirements (3 phase
voltage supply system)
4.6.2 Bottoms of fire
enclosure (Bottoms of
fire enclosure (Distillate
fuel oil as described in
Annex A.3)

4.7 .3 Materials (test)
ANNEX A Test for
resistance to heat and
fire

Annex B.9 Test for
three-phase motors
Annex H lonizing
radiation (test)

Annex K Thermal
controls (test)

Annex T Guidance on
protection against
ingress of water (Test)
Annex Q Voltage
dependent resistors
(VDR)

Annex U Insulated
winding wires for use
without interleaved
insulation (test)
Annex Y Ultraviolet light
conditioning test (test)
Annex AA Mandrel test
Annex CC Integrated
circuit (IC) current
limiters

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement

23/99



Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

AS/NZS
62368.1:2018 (IEC
62368-1:2014
(ED. 2.0) MOD)

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)
54.1.4,9.2.5, Annex E
Maximum operating
temperatures for
materials, components
and systems

5.4.1.5.3 Thermal
cycling test procedure
5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

5.4.1.10 Clearances,
creepage distance, solid
insulation

5.4.8 Humidity
conditioning

5.5.2.2. Capacitor
discharge Resistor

5.5.8 Insulation
between the mains and
an external circuit
consisting of a coaxial
cable

5.6.4.1 Resistance of
protective conductors
and their terminations
10 Radiation

Annex C UV radiation
Annex G.5.3.4 Test for
FIW

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.10 Test for
resistor serving as
safeguard Test sequence
Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration
test

Annex G.16 Discharge
function

Annex J Insulated
winding wires for use

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Testmethod | “proqycts designation Test range Ste T testing
without interleaved
insulation
Annex M.7

Concentration of
hydrogen gas

Annex M.8.2 Protection
against internal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex R Limited Short-
circuit test

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTs and
protection against the
effects of implosion
Y.2 (Annex Q)
Ultraviolet light
conditioning test

Y.3 Resistance to
corrosion, water borne
contaminants

Y.4 .3 Tensile strength
and elongation tests
Y.4.4 Compression test
Y.4.5 Oil resistance
Y.5 Protection from
moisture

Y.5.3 Water spray test
Y.5.5 Protection from
excessive dust
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 60950-1:2006
(including
A11:2009,
A1:2010,
A12:2011 and
A2:2013)

Electrical
machinery for
households

Information technology
equipment - Safety
Part 1: General
requirements

(Exception)

1.5.6 Capacitors
bridging insulation (test)
1.5.9 Surge suppressors
(test)

2.8.5 Moving parts
(test)

2.8.7 Switches, relays
and their related circuits
(test)

2.10.3.9 Measurement
of transient levels
2.10.4 Creepage
distances (CTI test)
2.10.5.4 Semiconductor
devices (test)

2.10.5.5 Cemented
joints

2.10.5.8 Non-separable
thin sheet material
2.10.6.2 Coated printed
boards (test)

2.10.6.3 Insulation
between conductors on
the same inner surface
of a printed board (test)
2.10.6.4 Insulation
between conductors on
different surfaces of a
printed board (test)
2.10.7 Component
external terminations
(test)

2.10.8 Tests on coated
printed boards and
coated components
2.10.9 Thermal cycling
(test)

2.10.10 Test for
Pollution Degree 1
environment and for
insulating compound
(test)

2.10.11 Tests for
semiconductor devices
and for cemented joints
(test)

2.10.12 Enclosed and
sealed parts

3.2.5.1 AC power
supply cords (test)
4.2 .8 Cathode ray tube
4.2 .9 High pressure
lamps

4.3.10 Dust, powders,

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 5 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

liguids and gases
4.3.12 Flammable
liguids

4 .3.13.2 Radiation
4.3.13.3 Effect of UV
radiation on materials
(test)

4.3.13.4 Human
exposure to UV
radiation (test)
4.3.13.5 Laser
(including laser diodes)
and LEDs (test)

4.5 Thermal
requirements (3 phase
voltage supply system)
4 6.2 Bottoms of fire
enclosure (Bottoms of
fire enclosure (Distillate
fuel oil as described in
Annex A.3)

4.7 .3 Materials (test)
ANNEX A Test for
resistance to heat and
fire

Annex B.9 Test for
three-phase motors
Annex H lonizing
radiation (test)

Annex K Thermal
controls (test)

Annex T Guidance on
protection against
ingress of water (Test)
Annex Q Voltage
dependent resistors
(VDR)

Annex U Insulated
winding wires for use
without interleaved
insulation (test)
Annex Y Ultraviolet light
conditioning test (test)
Annex AA Mandrel test
Annex CC Integrated
circuit (IC) current
limiters

Zx Protection against
excessive sound
pressure from personal
music players

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement

27/99



Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 62368-
1:2014+A11:2017

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)

5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

(Vicat test)
5.4.1.4,9.2.5 Maximum
operating temperatures
for materials,
components and
systems

(Three phase voltage
supply system)
542,543,544
Clearances, creepage
distance, solid insulation
(Test equipment for
tracking index per IEC
60112)

g\élandrel(figure 25 to

5.4.1.5.3 Thermal
cycling test procedure
5.6.4.1 Resistance of
protective conductors
and their terminations
Determination of the
overcurrent protective
device and circuit
(Annex R)

10. Radiations

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration
test

Annex G.16 Discharge
function

Annex J Insulated
winding wires for use
without interleaved
insulation

Annex M.6.2 Leakage

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field

Materials/ Standard
Test method testing

Products designation Test range Site

current

Annex M.8.2 Protection
againstinternal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTsand
protection against the
effects of implosion
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN IEC 62368-
1:2020+A11:2020

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)
54.1.4,9.2.5, Annex E
Maximum operating
temperatures for
materials, components
and systems

(Three phase voltage
supply system)
5.4.1.5.3 Thermal
cycling test procedure
5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

(Vicat Test)
542,543,544
Clearances, creepage
distance, solid insulation
(Test equipment for
tracking index per IEC
60112)
(Mandrel(figure 25 to
28)

5.5.8 Insulation
between the mains and
an external circuit
consisting of a coaxial
cable

5.6.4.1 Resistance of
protective conductors
and their terminations
Determination of the
overcurrent protective
device and circuit
(Annex R)

10 Radiation

Annex C UV radiation
Annex G.5.3.4 Test for
FIW

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

test

Annex G.16 Discharge
function

Annex J Insulated
winding wires for use
without interleaved
insulation

Annex M.7
Concentration of
hydrogen gas

Annex M.8.2 Protection
against internal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex R Limited Short-
circuit test

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTs and
protection against the
effects of implosion
Y.2 (Annex C)
Ultraviolet light
conditioning test

Y.3 Resistance to
corrosion, water borne
contaminants

Y.3.3 Water- sulphur
dioxide test

Y.4.3 Tensile strength
and elongation tests
Y.4.4 Compression test
Y.4.5 Qil resistance
Y.5 Protection from
moisture

Y.5.3 Water spray test
Y.5.5 Protection from
excessive dust

Audio/video, Single phase
information and Max. 300 Vr.m.s.
Electrical  |communication (50 ~ 60) Hz

EN IEC 62368- machinery for technology equipment - |Max. 10 kV BS N
3:2020 househoylds Part 3: Safety aspects for|Max. 10 mA

DC power transfer Max. 45 A

through communication | (0 ~ 200) C
cables and ports Max. 98 % R.H.
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No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

[EC 60950-1:2005
(including
A1:2009 and
A2:2013)

Electrical
machinery for
households

Information technology
equipment - Safety
Part 1: General
requirements

(Exception)

1.5.6 Capacitors
bridging insulation (test)
1.5.9 Surge suppressors
(test)

2.8.5 Moving parts
(test)

2.8.7 Switches, relays
and their related circuits
(test)

2.10.3.9 Measurement
of transient levels
2.10.4 Creepage
distances (CTI test)
2.10.5.4 Semiconductor
devices (test)

2.10.5.5 Cemented
joints

2.10.5.8 Non-separable
thin sheet material
2.10.6.2 Coated printed
boards (test)

2.10.6.3 Insulation
between conductors on
the same inner surface
of a printed board (test)
2.10.6.4 Insulation
between conductors on
different surfaces of a
printed board (test)
2.10.7 Component
external terminations
(test)

2.10.8 Tests on coated
printed boards and
coated components
2.10.9 Thermal cycling
(test)

2.10.10 Test for
Pollution Degree 1
environment and for
insulating compound
(test)

2.10.11 Tests for
semiconductor devices
and for cemented joints
(test)

2.10.12 Enclosed and
sealed parts

3.2.5.1 AC power
supply cords (test)
4.2 .8 Cathode ray tube
4.2 .9 High pressure
lamps

4.3.10 Dust, powders,

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 5 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Field
testing

Materials/ Standard

Test method Products designation

Test range Site

liguids and gases
4.3.12 Flammable
liguids

4 .3.13.2 Radiation
4.3.13.3 Effect of UV
radiation on materials
(test)

4.3.13.4 Human
exposure to UV
radiation (test)
4.3.13.5 Laser
(including laser diodes)
and LEDs (test)

4.5 Thermal
requirements (3 phase
voltage supply system)
4 6.2 Bottoms of fire
enclosure (Bottoms of
fire enclosure (Distillate
fuel oil as described in
Annex A.3)

4.7 .3 Materials (test)
ANNEX A Test for
resistance to heat and
fire

Annex B.9 Test for
three-phase motors
Annex H lonizing
radiation (test)

Annex K Thermal
controls (test)

Annex T Guidance on
protection against
ingress of water (Test)
Annex Q Voltage
dependent resistors
(VDR)

Annex U Insulated
winding wires for use
without interleaved
insulation (test)
Annex Y Ultraviolet light
conditioning test (test)
Annex AA Mandrel test
Annex CC Integrated
circuit (IC) current
limiters
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

I[EC 62368-1:2014,
Edition 2.0

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)

5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

(Vicat test)
5.4.1.4,9.2.5 Maximum
operating temperatures
for materials,
components and
systems

(Three phase voltage
supply system)
542,543,544
Clearances, creepage
distance, solid insulation
(Test equipment for
tracking index per IEC
60112)

g\élandrel(figure 25 to

5.4.1.5.3 Thermal
cycling test procedure
5.6.4.1 Resistance of
protective conductors
and their terminations
Determination of the
overcurrent protective
device and circuit
(Annex R)

10. Radiations

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration
test

Annex G.16 Discharge
function

Annex J Insulated
winding wires for use
without interleaved
insulation

Annex M.6.2 Leakage

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Field

Materials/ Standard
Test method testing

Products designation Test range Site

current

Annex M.8.2 Protection
againstinternal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTsand
protection against the
effects of implosion
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

IEC 62368-1:2018,
Edition 3.0

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)
54.1.4,9.2.5, Annex E
Maximum operating
temperatures for
materials, components
and systems

(Three phase voltage
supply system)
5.4.1.5.3 Thermal
cycling test procedure
5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

(Vicat Test)
542,543,544
Clearances, creepage
distance, solid insulation
(Test equipment for
tracking index per IEC
60112)
(Mandrel(figure 25 to
28)

5.5.8 Insulation
between the mains and
an external circuit
consisting of a coaxial
cable

5.6.4.1 Resistance of
protective conductors
and their terminations
Determination of the
overcurrent protective
device and circuit
(Annex R)

10 Radiation

Annex C UV radiation
Annex G.5.3.4 Test for
FIW

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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No. KT689
Materials/ Standard . Field
Testmethod | "proqycts designation Test range Site testing
test
Annex G.16 Discharge
function

Annex J Insulated
winding wires for use
without interleaved
insulation

Annex M.7
Concentration of
hydrogen gas

Annex M.8.2 Protection
against internal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex R Limited Short-
circuit test

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTs and
protection against the
effects of implosion
Y.2 (Annex C)
Ultraviolet light
conditioning test

Y.3 Resistance to
corrosion, water borne
contaminants

Y.3.3 Water- sulphur
dioxide test

Y.4.3 Tensile strength
and elongation tests
Y.4.4 Compression test
Y.4.5 Qil resistance
Y.5 Protection from
moisture

Y.5.3 Water spray test
Y.5.5 Protection from
excessive dust
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

IEC 62368-1:2023

Electrical
machinery for
households

Audio/video,
information and
communication
technology equipment -
Part 1: Safety
requirements
(Exception)
54.1.4,9.2.5, Annex E
Maximum operating
temperatures for
materials, components
and systems

(Three phase voltage
supply system)
5.4.1.5.3 Thermal
cycling test procedure
5.4.1.10 Thermoplastic
parts on which
conductive metallic
parts are directly
mounted

(Vicat Test)
542,543,544
Clearances, creepage
distance, solid insulation
(Test equipment for
tracking index per IEC
60112)
(Mandrel(figure 25 to
28)

5.5.8 Insulation
between the mains and
an external circuit
consisting of a coaxial
cable

5.6.4.1 Resistance of
protective conductors
and their terminations
Determination of the
overcurrent protective
device and circuit
(Annex R)

10 Radiation

Annex C UV radiation
Annex G.5.3.4 Test for
FIW

Annex G.7 Mains supply
cords

Annex G.9 IC current
limiters

Annex G.13.6.2 Test
method and compliance
criteria

Annex G.13.6.2
Abrasion resistance test
Annex G.15 Hydrostatic
pressure

Annex G.15 Tubing and
fittings compatibility test
Annex G.15 Vibration

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 10 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Field
testing

Materials/ Standard

Test method Products designation

Test range Site

test

Annex G.16 Discharge
function

Annex J Insulated
winding wires for use
without interleaved
insulation

Annex M.7
Concentration of
hydrogen gas

Annex M.8.2 Protection
against internal ignition
from external spark
sources - Spark Test
Annex. P.4 Metallized
coatings and adhesives
securing parts

Annex R Limited Short-
circuit test

Annex S Tests for
resistance to heat and
fire

Annex U Mechanical
strength of CRTs and
protection against the
effects of implosion
Y.2 (Annex C)
Ultraviolet light
conditioning test

Y.3 Resistance to
corrosion, water borne
contaminants

Y.3.3 Water- sulphur
dioxide test

Y.4.3 Tensile strength
and elongation tests
Y.4.4 Compression test
Y.4.5 Qil resistance
Y.5 Protection from
moisture

Y.5.3 Water spray test
Y.5.5 Protection from
excessive dust

Audio/video, Single phase
information and l(\/lgx. 36%? Vr.m.s.
. communication 50 ~ Hz

IEC 62368-3:2017, |  Electrical.  Tiachnology equipment - [Max. 10 kv a< \
Edition 1.0 househoylds Part 3: Safety aspects for|Max. 10 mA

DC power transfer Max. 45 A

through communication | (0 ~ 200) C
cables and ports Max. 98 % R.H.
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

K 60950-1:2011

Electrical
machinery for
households

Information technology
equipment - Safety
Part 1: General
requirements

(Exception)

1.5.6 Capacitors
bridging insulation (test)
1.5.9 Surge suppressors
(test)

2.8.5 Moving parts
(test)

2.8.7 Switches, relays
and their related circuits
(test)

2.10.3.9 Measurement
of transient levels
2.10.4 Creepage
distances (CTI test)
2.10.5.4 Semiconductor
devices (test)

2.10.5.5 Cemented
joints

2.10.5.8 Non-separable
thin sheet material
2.10.6.2 Coated printed
boards (test)

2.10.6.3 Insulation
between conductors on
the same inner surface
of a printed board (test)
2.10.6.4 Insulation
between conductors on
different surfaces of a
printed board (test)
2.10.7 Component
external terminations
(test)

2.10.8 Tests on coated
printed boards and
coated components
2.10.9 Thermal cycling
(test)

2.10.10 Test for
Pollution Degree 1
environment and for
insulating compound
(test)

2.10.11 Tests for
semiconductor devices
and for cemented joints
(test)

2.10.12 Enclosed and
sealed parts

3.2.5.1 AC power
supply cords (test)
4.2 .8 Cathode ray tube
4.2 .9 High pressure
lamps

4.3.10 Dust, powders,

Single phase
Max. 300 V r.m.s.
(50 ~ 60) Hz
Max. 5 kV

Max. 10 mA
Max. 45 A
(0~200) T

Max. 98 % R.H.

BS
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Field
testing

Materials/ Standard

Test method Products designation

Test range Site

liguids and gases
4.3.12 Flammable
liguids

4 .3.13.2 Radiation
4.3.13.3 Effect of UV
radiation on materials
(test)

4.3.13.4 Human
exposure to UV
radiation (test)
4.3.13.5 Laser
(including laser diodes)
and LEDs (test)

4.5 Thermal
requirements (3 phase
voltage supply system)
4 6.2 Bottoms of fire
enclosure (Bottoms of
fire enclosure (Distillate
fuel oil as described in
Annex A.3)

4.7 .3 Materials (test)
ANNEX A Test for
resistance to heat and
fire

Annex B.9 Test for
three-phase motors
Annex H lonizing
radiation (test)

Annex K Thermal
controls (test)

Annex T Guidance on
protection against
ingress of water (Test)
Annex Q Voltage
dependent resistors
(VDR)

Annex U Insulated
winding wires for use
without interleaved
insulation (test)
Annex Y Ultraviolet light
conditioning test (test)
Annex AA Mandrel test
Annex CC Integrated
circuit (IC) current
limiters
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing
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03. Electrical Testing
03.008 Wired/wireless communication devices

Test method

Materials/
Products

Standard
designation

Test range

Site

Fie_ld
testing

EN 300 220-1
V3.1.1 (2017-02)

Wired/wireless
communicatio
n devices

Short Range Devices
(SRD) operating in the
frequency range 25
MHz to 1 000 MHz; Part
1: Technical
characteristics and
methods of
measurement

30 Mz ~ 6 G

BS

EN 300 220-2
V3.2.1 (2018-06)

Wired/wireless
communicatio
n devices

Short Range Devices
(SRD) operating in the
frequency range 25
MHz to 1 000 MHz; Part
2: Harmonised Standard
for access to radio
spectrum for non
specific radio equipment

30 Mz ~ 6 G

BS

EN 300 328V2.2.2
(2019-07)

Wired/wireless
communicatio
n devices

Wideband transmission
systems; Data
transmission equipment
operating in the 2,4
GHz band; Harmonised
Standard for access to
radio spectrum

30 Mz ~ 12.75 Gz

BS

EN 300 330 V2.1.1
(2017-02)

Wired/wireless
communicatio
n devices

Short Range Devices
(SRD); Radio equipment
in the frequency range 9
kHz to 25 MHz and
inductive loop systems
in the frequency range 9
kHz to 30 MHz;
Harmonised Standard
covering the essential
requirements of article
3.2 of Directive
2014/53/EU

Oklz ~ 1 Gz

BS

EN 300440 Vv2.2.1
(2018-07)

Wired/wireless
communicatio
n devices

Short Range Devices
(SRD); Radio equipment
to be used in the 1 GHz
to 40 GHz frequency
range; Harmonised
Standard for access to
radio spectrum

30 Mz ~ 26 Giz

BS

EN 301 893 V2.1.1
(2017-05)

Wired/wireless
communicatio
n devices

5 GHz RLAN;
Harmonised Standard
covering the essential
requirements of article
3.2 of Directive
2014/53/EU
[Exception]

DFS

30 Mz ~ 26 Giz

BS
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 301 908-1
V13.1.1 (2019-11)

Wired/wireless
communicatio
n devices

IMT cellular networks;
Harmonised Standard
for access to radio
spectrum; Part 1:
Introduction and
common reguirements

30 W ~ 26 Gt

BS

EN 302 208 V3.3.1
(2020-08)

Wired/wireless
communicatio
n devices

Radio Frequency
Identification Equipment
operating in the band
865 MHz to 868 MHz
with power levels up to
2 W and in the band
915 MHz to 921 MHz
with power levels up to
4 \W; Harmonised
Standard for access to
radio spectrum

30 Mz ~ 56k

BS

FCC Part 15
C:2023 (2023-04)

Wired/wireless
communicatio
n devices

FCC Part 15 Subpart C
Intentional Radiators

30 Mz ~ 26 G

BS

KS X 3123:2022
(2022-12)

Wired/wireless
communicatio
n devices

Wireless Test Methods
(Exception)

Appendix A.
Environmental
Conditions

Table A.2. Shock Test
Conditions

Table A.3. Continuous
Operation Test
Conditions

Table A.6. Drop Tests
Table A.7. Vibration
Tests

Table A.8. Water
Immersion Tests

Table A.9. Pressure Tests
Appendix |. Connectivity
Function of TVWS
Wireless Devices
Appendix J. Wireless
Frequencies of 20 GHz
and above, as per Article
25, Paragraph 4 of the
Radio Wave Act
Enforcement Ordinance
Appendix K. Wireless
Facilities for Internal
Implantation

Appendix N. Wireless
Devices for Level
Measurement Radar

30 Mz ~ 26 G

BS

KS X 3142:2018
(2018-07)

Wired/wireless
communicatio
n devices

Test methods for
characteristic of LTE
mobile radio equipment

30 Mz ~ 26 G

BS
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Tﬁst methods f(f)r c
: Wired/wireless|aracterstic of 5G
KS X 3270:2022 = =>>INR(New Radio) mobile _
(2022-12) Corr?r;euv?clceitlo radio equipment 30 ~ 26 Gt BS N
[Exception]
Repeater
) Wired/wireless|Licence-Exempt Radio
I(RZSOSZ%](())Arl)ssue 10 communicatio [Apparatus: Category | 30 Mz ~ 26 G BS N
n devices |Equipment
Digital Transmission
o | Systems (DTSs),
_ Wired/wireless|Frequency Hopping
?258127{153555% 2 communicatio |Systems (FHSs) and 30 I ~ 26 G BS N
n devices |Licence-Exempt Local
Area Network (LE-LAN)
Devices
) Wired/wireless|General Requirements
?ZSSZ?FO%)ISSUQ 5 communicatio [for Compliance of Radio |30 It ~ 26 Gt BS N
n devices |Apparatus
o I Second Generation Low
} Wired/wireless|Power Data
%TgZTO6164Ver. communicatio [Communication 30 W ~ 26 G BS N
o n devices |System/Wireless LAN
System
MSIT Notice No.  |Wired/wireless|Technical requirements
2022-75 communicatio |for unlicensed radio 30 WM ~ 26 G BS N
(30/12/2022) n devices |equipment
MSIT Ordinance  |Wired/wireless| o
No. 86 communicatio |Wireless Facilities Rules |30 Wz ~ 26 G BS N
(04/01/2022) n devices
RRA Notice No. Wired/wireless | Technical Requirements
2022-15 communicatio [for Telecommunications |30 Mz ~ 26 G BS N
(29/07/2022) n devices |Terminal Equipment
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03. Electrical Testing
03.011 EMC (Electromagnetic Compatibility)

Fie_ld
testing

Materials/ Standard

Test method Products designation

Test range Site

American National
Standard for Methods of
Measurement of Radio-
Noise Emissions from
lectrical LO\(/jv-E\I/oItageoEIectricaI
ectrica and Electronic )
ANSI C63.4-2014 | materials and [Equipment in the Range EE gokh/leE%é,l\%HGsz BS N
components |of 9kHz to 40GHz )
(Exception)
-3 phase equipment
-Equipment input
current exceed 16 A per
phase

Electromagnetic

compatibility (EMC) -

£l ol PartéSBdi GEenerig

ectrica standards -Emission .

’Q%NO%% 35012 | machinery for |standard for residential, 2%%%“@; N 3606,\;%2 BS N
e industries |commercial and light )

-industrial environments

(Exception)

-(0 kHz ~ 2 kHz)

Electromagnetic
compatibility (EMC) -
Part 6.4 : Generic
standards -Emission
Electrical |standard for industrial
AS/NZS machinery for environments RE : 30 MHz ~ 6 GHz BS N
61000.6.4:2012 mdustriyes (Exception) CE: 150 kHz ~ 30 MHz

-3 phase equipment
-Equipment input
current exceed 16 A per
phase,
-(0 kHz ~ 2 kH2)

Industrial, Scientific and
medical (ISM) radio
frequency equipment-
Electromagnetic
Electrical |disturbance . . _
AS/NZS CISPR machinery for characteristics -Limits RE: 9 kHz ~ 18 GHz
11:2017 S letitee " |and methods of CE: 9 kHz ~ 30 MHz
measurement
(Exception)
3 phase equipment
Equipment input current
exceed 16 A per phase

BS N
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Materials/ Standard . Field
Testmethod | "proqcts designation Test range Site testing
Sound and television
g | broadcas’(cjrecewers and |RE: 9 ksz~ 6 GHz
Wired/wireless|associated equipment - |CE : 150 kHz ~ 30
,1A35_/£\IOZ1SZCISPR communicatio [Radio disturbance MHz BS N
: n devices |characteristics-Limits DP: 30 MHz ~ 300
and methods of MHz
measurement
Limits and methods of
measurement of radio
d;\sturbance .
C teristics o .
AS/NZS CISPR Lighting ~ |Sharacteristics RE: 9 kHz ~ 300 MHz
! . electrical lighting and : _ BS N
15:2017 devices similar equipment CE: 9 kHz ~ 30 MHz
(Exception)
7 .Method of insertion
loss measurement
Information technology
equipment - Radio
dri]sturbance
. . characteristics - Limits
AS/NZS CISPR 22- |Wired/WIreless| 4 methods of CE : 9 kHz ~ 30 MHz - N
2009 AMDT 1 n devices  |measurement RE: 30 MHz ~ 6 GHz
(Exception)
3 phase equipment
Equipment input current
exceed 16 A per phase
Amendment 2 -
Industrial scientific and
medical equipment -
Radio-frequency
Cis I I d;\sturbance
ISPR Electrica characteristics - Limits . _
11:2015+A1:2016 | machinery for |and methods of RE: 30 MHz 2 18 ohz BS N
+A2:2019 industries  |measurement ’
(Exception)
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
An&encljment 1b- So(tjmd gg(qu‘amS) - 150 Ktz ~
and television broadcast .
: : CE(antenna port):
CISPR Wired/wireless| eceivers and associated |35y, — 5 75 gy
13:2009/AMD1:20| communicatio d?'stuprbance CE(RF output port) : 30 BS N
15 n devices TR Mz ~ 2.15 G
characteristics - Limits DP : 30 W ~ 300 I
and methods of RE ! 30 ~ 1 6%
measurement RP:0.9 Gt ~ 18 B
Electrombalc_;;netic
compatibility - . -
Electrical ~ |Requirements for E{ZE g mé - gOGI\F/Ililz
CISPR 14-1:2020 | machinery for |household appliances, Dp: 30 MHz ~ 300 BS N
households |electric tools and similar |

apparatus - Part 1:
Emission

MHz
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Materials/ Standard . Field
Test method Products designation Test range Site testing
Electromagnetic ESD: £8 kV
compatibility - RS: 80 MHz ~ 1 GHz,
Electrical rF]iequwrt]errﬂdents flor 3V/m )
- ; ousehold appliances, [EFT: £1 kV
CISPR 14-2: 2020 mhacfgs'gﬁgégr electric tools and similar [SURGE: £2 kV BS N
apparatus - Part 2: CS: 150 kHz ~ 230
Immunity - Product MHz, 3V
family standard V-DIP: max 100 %
Limits and methods of
measurement of radio
disturbance
crara.ctelrll.stlﬁs. of g
Ot trical lighting an .
. Lighting  |S/€C : RE: 9 kHz ~ 300 MHz
CISPR 15:2018 : similar equipment . _ BS N
devices (Exception) CE: 9 kHz ~ 30 MHz
7. Method of insertion
loss measurement
3m,4m loop Antenna
test method
Information technology
equipment - Radio
disturbance o
o | chzracterrllsgcs -fL|m|ts
Wired/wireless|and methods o . _
CISPR 22:2008 communicatio [measurement (R:E ?CS)OMkl_ILZz _ 638'&%_'2 BS N
n devices |(Exception) ’
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
Information technology .
! b ESD: £8 kV
equipment - Immunity . _
characteristics - Limits g\s//rio MHz ~ 1 GHz,
Wired/wireless {rannedag?gr]r?edr?t()f EFT: +1 kV
CISPR 24:2010 communicatio (Exception) Surge: £2 kV BS N

n devices

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

CS: 150 kHz ~ 80
MHz, 3V

V-DIP: max 100 %
MF: 1 A/m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
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 |RE: 150 kHz ~ 2.5 GHz
Electrical anﬁer;na on the same C%Eé\(/)ollﬁge %eé[f&ﬁﬂ)
) d vehicle : z~ z
CISPR 25:2016 r?grtﬁﬂgl?ean?[g 6.6 Radiated emissions |CE(Current Probe BS N
P from Method)
components/modules- |: 150 kHz~ 108 MHz
TEM cell methods
6.7 Radiated emissions
from
components/modules-St
ripline method
Annex |
Test methods for
shielded power supply
systems for high
voltages in electric and
hybrid vehicles
Electromagnetic
compatibility of
Wired/wirel rEnu_Itimedia equipment -
ired/wireless|Emission requirements . _
CISPR 32:2015 communicatio | (Exception) (R:E 13500'\ﬁ|:|§ _ gO?\/IHI-?z BS N
n devices |-3 phase equipment )
-Equipment input
current exceed 16 A per
phase
Electromagnetic SD: +8 kV
compatibility of RS: 80 MHz ~ 6 GHz, 3
multimedia equipment - |V/m
Wired/wireless|Immunity requirements |EFT: £1 kV,
CISPR 35:2016 communicatio | (Exception) Surge: 4 kV BS N
n devices |-3 phase equipment CS: 150 kHz ~ 30
-Equipment input MHz, 3V
current exceed 16 A per |MF: 1 A/m
phase V-DIP: max 100 %
Environmental test CE: 9 kHz ~ 30 MHz
specification for ESD: 8 kV
DNVGL-CG-0339 Electrical electrical, electronic and |RS: 80 MHz ~ 2 GHz,
Edition December | materials and programmable 10 V/m BS N
5019 components equipment and systems |EFT: £2 kV
P (Exception) SURGE: +1 kV

14.4 Conducted low
frequency immunity test

CS: 150 kHz ~ 80 MHz,
10 V/m
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No. KT689

Field
testing

Materials/ Standard

Test method Products designation

Test range Site

Uniform provisions
concerning the approval
of vehicles with regard
to electromagnetic
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
vehiclesto
electromagnetic
radiation Annex 9 -
Appendix 1 800 mm
Stripline testing

Annex 9 - Appendix 2
TEM cell Testing Annex
11 Method(s) of testing
for emission of RE : 30 MHz ~ 1 GHz
harmonics generated on |BCl : 20 MHz ~ 80
Electrical A%p(ljwer lines from ,I;/I|H523'06I8IITA 5 h

. d vehicle : z~ Z,

P testing for emission of  [CTE: 12, 24 V system
voltage changes, CTI: Pulse 1, 2a, 2b, 33,
voltage fluctuations and |3b, 4
flicker on AC power
lines from vehicle Annex
13 Method(s) of testing
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
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
and DC power lines
Alarm systems - Part 4: (R:E ?gOMkTizz - 6363K|AZHZ
Electromagnetic ESD: +8 kV
_ . compatibility - Product RS: 86 MHz ~ 2.7
EN 50130- Wired/wireless|family standard: GHz ov/m
4:2011/A1:2014 communicatio |Immunity requirements EFT: 2 kV BS N
) ) n devices |for components of fire, Sur' o 47 kV
intruder, hold up, CCTV, CS‘g1 EQ kH ~ 100
access control and social I\/IHZ 10V
alarm systems V-DIP: max 100 %
Electromagnetic
Electrical compatibility (EMC) - RE :‘30 MHz ~ 1 GHz
EN 504982010 | materials and |Froduct family standard |CTE: 12, 24 system BS N
components electronic equipmentin |2b,3a/3b, 4
vehicles
Industrial, scientific and
medical equipment -
Radio-frequency
dri]sturban_ce. o
EN Electrical characteristics - Limits ' ~
55011:2016/A1:2 | machinery for ?nnedagﬁémgnstd (R:E gOkIZAzHE 3016'&;'2 BS N
017 industries (Exception) ’
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
o CE(mains) : 150 kiz ~
Sound and television 30 K
' . broadcast receivers and |CE(antenna port):
EN Wired/wireless|associated equipment - |30 Iz ~ 2.15 G
55013:2013/A1:2 | communicatio [Radio disturbance CE(RF output port) : 30 BS N
016 n devices |characteristics - Limits |z ~ 2.15 Gk
and methods of DP : 30 Mz ~ 300 M
measurement RE :30 Wz ~ 1 G
RP:09G ~ 186k
Electrombalgnetic
compatibility - . _
Electrical  [Requirements for (R:E g m; - gOGl\F/Iif-lz
EN 55014-1:2017 | machinery for |household appliances, DP" 30 MHz ~ 300 BS N
households |electric tools and similar MH>
apparatus - Part 1:
Emission
Electromagnetic ESD: £8 kV
compatibility - RS: 80 MHz ~ 1 GHz,
Electrical Eequwﬁrrﬂdents flor 3V/m )
- : ousehold appliances, [EFT: £1 kV
EN 55014-2:2015 mhaggs'gﬁgégr electric tools and similar [SURGE: £2 kV BS N

apparatus - Part 2:
Immunity - Product
family standard

CS: 150 kHz ~ 230
MHz, 3V
V-DIP: max 100 %
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Limits and methods of
measurement of radio
disturbance
N crara.ctelrll.stlﬁs. of g
. . electrical lighting an . _
55015:2013/A1:2 | HINNGsimilar equipment RE. 9 Kz ~ 300 MHz BS N
015 (Exception) )
7. Method of insertion
loss measurement
3m,4m loop Antenna
test method
Information technology
equipment - Radio
disturbance
Wired/wirel chzracterr]is’gcs -fLimits
ired/wireless|and methods o )
EN 55022:2010 communicatio |measurement (R:E ?CS)OMkl_ILZz _ 638'&%_'2 BS N
n devices |(Exception) )
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
Information technology |rcpy: +g |y
equipment - Immunity Con _
characteristics - Limits g\s//rio MHz~1 GHz,
EN Wired/wireless {rannedag?gr]r?edr?t()f EFT: +1 kV
55024:2010/A1:2 | communicatio (Exception) Surge: £2 kV BS N
015 n devices | SX¢EP , CS: 150 kHz ~ 80
3 phase equipment MHz 3V
-Equipment input V-DIP: max 100 %
current exceed 16 A per MF: 1'A/m
phase '
Electromagnetic
compatibility of
Wired/wirel rEnu_Itimedg{a equipment -
ired/wireless|Emission Requirements . _
EN 55032:2015 communicatio | (Exception) (R:E ?golvmzz _ 6365H|\/|ZH2 BS N
n devices |-3 phase equipment )
-Equipment input
current exceed 16 A per
phase
Electromagnetic ESD: £8 kV
compatibility of RS: 80 MHz ~ 6 GHz,
multimedia equipment - [3V/m
Wired/wireless|Immunity requirements |EFT: £1 kV,
EN 55035:2017 communicatio | (Exception) Surge: 4 kV BS N

n devices

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

CS: 150 kHz ~ 30
MHz, 3V

MF: 1 A/m

V-DIP: max 100 %
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electromagnetic
compatibility - Product
Wired/wirel farg_ily st?jndard qu
ired/wireless|audio, video, audio- ) -
I%!\ECS)CSJ;?ABTZOQ communicatio |visual and EE ?gOMkT-lZZ ~63(ga|l;|/lez BS N
) ) n devices |entertainment lighting )
control apparatus for
professional use - Part 1:
Emissions
Electromagnetic ESD: + 8 kV
compatibility — Product |RS: 80 MHz ~ 2.7 GHz,
family standard for 10V/m
Electrical |audio, video, audio- EFT: +2 kV
EN 55103-2:2009 | machinery for |visual and SURGE: £2 kV BS N
industries  |entertainment lighting |CS: 150 kHz ~ 230
control apparatus for MHz, 10V
professional use — Part |M/F: 10 A/m
2: Immunity V-DIP: (0 ~ 100) %
Medical eIectFr)icaI1 .
equipment - Part 1-2: . -
General requirements EE 8'|1<I?|2M~H230 I\/6|HGzHZ
for basic safety and ESD: +8 KV
essential performance - RS: 80 MHz ~ 6 GHz
Collateral Standard: 10V/m '
EN 60601-1- Medical Electromagnetic EFT +2 kV BS N
2:2015 devices disturbances - Surge: 2 kV
Requirements and tests CS'g1 20 k2 ~ 80
(Exception) NiHz 10V
-3 phase equipment s o
Equi . V-DIP: max 100 %
quipment Input M/F: 3 A/m
current exceed 16 A per )
phase
Electromagnetic
compatibility (EMC) -
Part 4-2: Testing and
meﬁsurement
. techniques -
Electrical (R
EN 61000-4- d Electrostatic discharge .
. materials and |; - ESD: max 30 kV BS N
2:2009 components immunity test

(Exception)

-3 phase equipment
-Equipment input
current exceed 16 A per
phase
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

EN 61000-4-
3:2006/A2:2010

Electrical
materials and
components

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

BS

EN 61000-4-
4:2012

Electrical
materials and
components

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

BS

EN 61000-4-
5:2014

Electrical
materials and
components

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

BS

EN 61000-4-
6:2014

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-6: Testing and
measurement
technigues - 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

BS
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electromagnetic
compatibility (EMC) -
Part 4-8: Testing and
measurement
Electrical |techniques - Power .
EN 61000-4- materials and frequency magnetic field| MF: max 30 A/m BS N
8:2010 components immunity test (Continuous field)
P (Exception)
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
Electromagnetic
compatibility (EMC) - ESD: +8 kV
Part 6-1: Generic RS: 80 MHz ~ 6 GHz,
standards - Immunity for|3 V/m
Electrical  |residential, commercial |EFT: 1 kV
EN 61000-6- machinery for and light-industrial Surge: £2 kV BS N
1:2007 househoylds environments CS: 150 kHz ~ 80
(Exception) MHz,
-3 phase equipment 3V
-Equipment input V-DIP: max 100 %
current exceed 16 A per |M/F: 3 A/m
phase
Electromagnetic .
ay ESD: +8 kV
compatibility (EMC) - - _
Partc?-zc:j Gelneric ot ﬁ{g'ﬁ%MHz 6 GHz,
Electrical standards - Immunity for EFT: £2 kV
E’\égagoo 6 machinery for kréggétr%iaolne)nwronments Surge: 2 kV BS N
: industries | \5X¢EP : CS: 150 kHz ~ 80
3 phase equipment NiHz 10V
-Equipment input V-DIP: max 100 %
current exceed 16 A per M/F: 30 A/m °
phase ’
Electromagnetic
compatibility (EMC) -
I I Partd6-3& Generic
Electrica standards - Emission .
5!\5889/0&.620” machinery for [standard for residential, (R:E ?CS)OMkl_ILZz _ 6363'&%_'2 BS N
’ ’ households [commercial and light- ’
industrial environments
(Exception)
-(0 kHz ~ 2 kH2)
RE: 30 MHz ~ 6 GHz
Low-voltage switch CE: 150 kHz ~ 30 MHz
mode power supplies - [ESD: +8 kV
Part 3: Electromagnetic [RS: 80 MHz ~ 2.7
Electrical |compatibility (EMC) GHz, 10V/m
EN 61204-3:2018 | materials and |(Exception) EFT: £2 kV BS N
components |-3 phase equipment Surge: £2 kV
-Equipment input CS: 150 kHz ~ 80
current exceed 16 A per |MHz, 10V
phase V-DIP: max 100 %
MF:30 A/m
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No. KT689
Materials/ Standard . Field
Testmethod | “proqycts designation Test range Ste T testing
Electrical equipment for EE gokhAzHE §O6|\/(|5|£|—|zz
measurement, control ESD: +8 kv
and laboratory use - RS: 80 MHz ~ 2.7
EMC requirements - Part| -\ v/im
Measurin 1: General requirements EFT: 42 kV
EN 61326-1:2013 | ;S80I | (Exception) SUras: 49 KV BS N
3 phase equipment 2T ke ~ 80
-3 phase equipment MHz
-Equipment input 3V
current exceed 16 A per V-DIP: max 100 %
phase M/F: 30 A/m
Electrical equipment for
measurement, control
andclaboratory use —
EMC requirements — . _
Part 2-1: Particular (R:E 3Okh/lef 306,\/6”12
requirements — Test ESD: +8 kv
configurations, RS 80 MHz ~ 2.7
opgratlc])cnal conditions |0 /m
o ; and pertormance criteria -
5%811 _33) 2672 ir'}/slffusrlewgz%s for sensitive test and EEI 'etz +k2Vkv BS N
: measurement CS‘g1 20 kH> ~ 80
equipment for EMC MH7
unpl(ote;ted 3V
applications NP 0
(Exception) \,\//l/DF|P36n/2)/(n1] 00 %
-3 phase equipment )
-Equipment input
current exceed 16 A per
phase
Electrical equipment for
measurement, control
and laboratory use —
EMC requirements — . _
Part2-2:Particular E{ZE gOkIIEIAzHE 306|\/(|5|TZZ
requirements —Test ESD: +8 kV
configurations, RS: 80 MHz ~ 2.7
opgratgnal conditions |0 v/m
Y . and performance criteria o
E[\I 61326-2 ‘Measuring for portable test, EFT: i2 kv BS N
2:2006 instruments Surge: +2 kV

measuring and
monitoring equipment
used in low voltage
distribution systems
(Exception)

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

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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No. KT689
Materials/ Standard . Field
Testmethod | “proqycts designation Test range Ste T testing
Electrical equipment for
measurement, control
and laboratory use -
EMC requirements - Part |- _
2-2: Particular E{ZE gOkIIEIAzHE 306|\/(|5|TZZ
requirements - Test ESD: +8 kv
configurations, RS: 80 MHz ~ 2.7
. _ operational conditions GHZ 10V/m
EN 61326-2- Wired/wireless|and performance criteria| g7 "5 oy
32013 communicatio |for portable test, Surge: +2 kv BS N
‘ n devices |measuring and | 2T ke ~ 80
monitoring equipment l\/IHz
used in low-voltage 3V
distribution systems V-DIP: max 100 %
(Exception) M/F: 30 A/m
-3 phase equipment ’
-Equipment input
current exceed 16 A per
phase
Electrical equipment for
medalsugement, control
and laboratory use - . _
EMC requirements - Part (R:E 3Okh/IZHE 306,\/?'1'422
2-3: Particular ESD' +8 kv
requirements - Test RS 86 MHz ~ 2.7
configuration, GHZ 10V/m
Ne1I62 | Messuing (SPSrelonel ondions\cErEs s |
3:2013 instruments P : Surge: £2 kV
for transducers with C5: 150 kHz ~ 80
integrated or remote MH7
?gnal conc§|tlon|ng 3V
Exception NID-
-3 phase equipment \l\//I/DFl'Pé(Sn,g)/(nloo %
-Equipment input ’
current exceed 16 A per
phase
Electrical equipment for
measurement, control
and laboratory use -
EMC requirtlements - Part
2-4: Particular . _
requirements - Test E{ZE gOkIIEIAzHE 306|\/(|5|TZZ
configurations, ESD® +8 kV
operational conditions |re a0 1Hz ~ 2.7
?nd perlformance criteria GHZ 10V/m
: [ tion -
EN 61326-2- Measuring |/OF INsu'a , EFT: +2 kV
4:2013 instruments monitoring devices Surge: £2 kV BS N

according to IEC 61557~
8 and for equipment for
insulation fault location
gccording to IEC 61557~

(Exception)

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

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electrical equipment for
medalsugement, control
and laboratory use - ) _
EMC requirements - Part (R:E gokh/lef 306,\/G”:|ZZ
2-5: Particular ESD: +8 KV
requirements - Test RS 80 MHz ~ 2.7
configurations, GHz 10V/m
EN 61326-2- Measuring |OP€rational conditions = |Fer."y 5"y
59013 instruments |and performance criteria|c a4 Ky BS N
' for devices with field CS'g1 20 kHs ~ 80
bus interfaces according I\/IHz
%CE)lEC 617?4-1 3V
xception NID- o
-3 phase equipment \|\//|/DF|'P36HX)/(W1100 0
-Equipment input )
current exceed 16 A per
phase
Electrical equipment for . _
measurement, control EE gOkIIEIAzHE 306|\/G“:|ZZ
and laboratory use - ESD: +8 kV
EMC requirements - Part RS 80 MHz ~ 2.7
EN 61326-2- Measuring gﬁggr'{ggt‘i‘zr‘(lt\-"/b;”r%"etg?cal EFT: 41 kV - N
6:2013 instruments equipment ét%(g1e5.6_rﬁ|_lg/~ 20
(Exception) NIz
E phase equipment 3V
-Equipment input _ . o
current exceed 16 A per ?\//I})Fl‘Pé rR?r)r(w 100 %
phase ’
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
Electrical equipment for |ESD: +8 kV
measurement, control |RS: 80 MHz ~ 2.7
and laboratory use - GHz, 10 V/m
EN 61326-2- Measuring |EMC requirements - Part|{EFT: £1 kV BS N
6:2021 instruments |2-6: Particular Surge: £2 kV
requirements - In vitro  [CS: 150 kHz ~ 80
diagnostic (IVD) medical [MHz,
equipment 3V
V-DIP: max 100 %
M/F: 3 A/m
ESD: £8 kV
Equipment for general |RS: 80 MHz~1 GHz,
lighting purposes - EMC |3 V/m
A i(mmunity r)equirements EFT: +1 kzvk
. Lighting Exception urge: £2 kV
EN 61547:2009 devices -3 phase equipment CS: 150 kHz ~ 80 BS N

-Equipment input
current exceed 16 A per
phase

MHz,

3V

V-DIP: max 100 %
M/F: 3 A/m
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Uninterruptible power EE ?égin 1~G3|E)|Z|\/|HZ
systems (UPS) - Part 2: ESD: +8 kV
Electromagnetic RS: 80 MHz ~ 1 GHz
Electrical compatibility (EMC) 10V/m '
EN 62040-2:2018 | materials and [(ETtarerioc™ EFT: £4 KV BS N
components |} P . Surge: £2 kV
3 phase equipment CS: 150 kHz ~ 80
-Equipment input MHz 10V
current exceed 16 A per M/F:'30 A/m
phase V-DIP: max 100 %
Electromagnetic
compatibility (EMC) -
Part 4-11: Testing and
Electrical meﬁsuremen;t/ |
A ectrica techniques - Voltage
W'IZEOC281 000-4 materials and |dips, short interruptions |V-DIP: max 100 % BS N
‘ components |and voltage variations
immunity tests for
equipment with input
current up to 16 A per
phase
Electromagnetic
compatibility (EMCQ)
- Part 6-4: Generic
Electrical stEndards dard f
ectrica - Emission standarad tor .
LEL!\%E&)MOOO 6 machinery for |industrial environments (R:E ?CS)OMsz _ 638K|AZHZ BS N
) industries  |(Exception) )
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
Electrical equipment for . _
measurement, control EE gOkIIEIAzHE 306|\/G“:|ZZ
and laboratory use - ESD: +8 kV
EMC requirements - Part RS 80 MHz ~ 2.7
2-1:Particular GHZ :
requirements - Test 10 V/m
ENIEC 61326~ Measuring |configurations, EFT: +2 kv BS N
1:2021 instruments |operational conditions "

and performance criteria
for sensitive test and
measurement
equipment for EMC
unprotected
applications

Surge: £2 kV

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing

Electrical equipment for

measurement, control

Er&/?claboratory use —

requirements — . _

Part 2-1: Particular E{ZE gOkIIEIAzHE 306|\/G“:|ZZ

requirements — Test ESD' +8 kv

configurations, RS: 85 MHz ~ 2.7

operational conditions GHZ 0V/m
EN IEC 61326-2- Measuring ?gfsgﬁg‘;g\j"enfg‘sctea%te”a EFT: +2 kV BS N
1:2021 instruments measurement Surge: £2 kV

. CS: 150 kHz ~ 80

equipment for EMC MHz

unplﬁotepted 3V

applications ~ . o

(Exception) ?\//IPIJPSCr)n,g\)/(nl 00 %

-3 phase equipment )

-Equipment input

current exceed 16 A per

phase

Electrical equipment for |RE: 30 MHz ~ 6 GHz

measurement, control [CE: 9 kHz ~ 30 MHz

and laboratory use - ESD: £8 kV

EMC requirements - Part|RS: 80 MHz ~ 2.7

2-3:Particular GHz, 10 V/m
ENIEC 61326-2- Measuring |requirements-Test EFT: +2 kV BS N
3:2021 instruments |configuration, Surge: £2 kV

operational conditions |CS: 150 kHz ~ 80

and performance criteria|MHz,

for transducers with 3V

integrated or remote V-DIP: max 100 %

signal conditioning M/F: 30 A/m

Electrical equipment for

measurement, control

and laboratory use - RE: 30 MHz ~ 6 GHz

EMC requirements - Part|CE: 9 kHz ~ 30 MHz

2-4: Particular ESD: +8 kV

requirements - Test RS: 80 MHz ~ 2.7

configurations, GHz, 10 V/m
ENIEC 61326-2- Measuring |operational conditions [EFT: 2 kV BS N
4:2021 instruments |and performance criteria|Surge: +2 kV

for insulation
monitoring devices
according to IEC 61557~
8 and for equipment for
insulation fault location
Sccording to IEC 61557~

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard : Field
Test method Products designation Test range Site testing
Electrical equipment for . _
measurement, control EE gOkIIEIAzHE 306|\/G“:|ZZ
and laboratory use - ESD: 48 kV
EMC requirements - Part|pc g0\ Hz ~ 2.7
ENIEC 61326-2- | Measuring |feduirements -Test —|perity)hy
. . configurations, : BS N
5:2021 instruments : " Surge: 2 kV
operational conditions C5: 150 kHz ~ 80
and performance criteria l\/IHz
]t'oﬁéi%ld devic$s with 3V
e us Intertaces .
" V-DIP: max 100 %
according to IEC 61784~ .
1 M/F: 30 A/m
RE: 30 MHz ~ 6 GHz
Electromagnetic ~|CE: 150 kHz ~ 30 MHz
compatibility and R(adlo) ESD: £8 kV
. . Spectrum Matters (ERM)|RS: 80 MHz ~ 6 GHz,
ETSIEN 300 386 | WVI€O/WIreless|rejecommunication | 10V/m as N
V1.6.1 O icea© [network equipment EFT: 1 kV
Electromagnetic SURGE: £2 kV
compatibility (EMCQ) CS: 150 kHz ~ 80
requirements MHz, 3V
V-DIP: max 100 %
ElectroMagnetic RE: 30 MHz ~ 6 GHz
Compatibility (EMC) CE: 150 kHz ~ 30 MHz
standard for r%dlo ESD: 8 kV
. . equipment and services; |RS: 80 MHz ~ 6 GHz,
ETSIEN 301 489-1 |Wired/wireless o5t Common 3V/m a< \
V2.1.1 (2019-04) n devices technical EFT: £1 kV
requirements; Surge: £2 kV
Harmonised Standard ~ |CS: 150 kHz ~ 80
for ElectroMagnetic MHz, 3V
Compatibility V-DIP: max 100 %
ElectroMagnetic EE ?CS)OMkT-IZz: 6365%_'2
Compatibility (EMC) ESD: +8 KV
. . standard for radio R3: 80 MHz ~ 6 GHz
ETSI EN 301 489-1 Wired/wireless{equipment and services; 3V7m '
V2.2.3 (2019-11) communicatio [Part 1: Common EFT: +1 kV BS N
e n devices |technical requirements; Sur'é' +9 kv
Harmonised Standard CS'g1 5()_kHz ~ 80
for ElectroMagnetic NiHz 3V
Compatibility V-DIP: max 100 %
ElectroMagnetic . _
Compatibility (EMC)  |RE: 30 MHZ ~ 6 Gz
standard for radio ESD: +8 kV
' . equipment and services; | 04 MHz ~ 6 GHz
ETSIEN 301 489- |Wired/wireless|Part 17: Specific 3V/m '
17 V3.2.4 (2020- | communicatio [conditions for EFT: 41 kv BS N
09) n devices |Broadband Data Suré;é: LAY

Transmission Systems;
Harmonised Standard
for ElectroMagnetic
Compatibility

CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electromagnetic
compatibility
z':/r|1d Radi(%ép'\)/(le)ctrum
atters ; )
ElectroMagnetic E{ZE ?gOMkT-IZz - 63(%a|l;|/|ZHz
Compatibility (EMCQ) ESD' 18 kV
= Nwrod i arace | SraNdard RS: 80 MHz ~ 6 GHz,
ETSI EN 301 489- |Wired/wireless|for radio equipment and 3V/m
19 V1.2.1 (2002- | communicatio [services; EFT: +1 kV BS N
) n devices |Part 19: Specific Surge: +2 kv
conditions for Receive CS'g1 20 ks ~ 80
Enth Seations (ROMES) |MHz, 3V
arth Stations AT o
operating in the 1,5 V-DIP: max 100 %
GHz band
providing data
communications
ElectroMagnetic
Compatibility (EMCQ)
standard for radio
equipment and services;
Partd1_9: SpchecifiFg .
conditions tor Recelve .
Only Mobile Earth (R:E ?gOMkFILZz ~ %(giHI\/IZHz
Stations (ROMES) E<D: 8 kv
operating in the 1,5 RS: 86 MHz ~ 6 GHz
ETSI EN 301 489- |Wired/wireless|GHz band providing 3V/m '
19V2.2.1 (2019- | communicatio|data communications  |Ecr. 51 Ly BS N
04) n devices  |and GNSS receivers Surge: +2 kv
operating in the RNSS CS'g1 20 kHs ~ 80
band_d(.ROGNS.S.) . NiHz 3V
providing positioning, AT o
navigation, and timing V-DIP: max 100 %
data; Harmonised
Standard covering the
essential requirements
of article 3.1(b) of
Directive 2014/53/EU
Electror.nbaylg_gneticd Radi
compatibility and Raadio . _
spectrum Matters (R:E ?gOMkT-IZz ~ %gHMZHz
(ERM); ElectroMagnetic |gehy. g |y
' . Compatibility (EMC) RS 80 MHz ~ 6 GHz
ETSI EN 301 489-3 | Wired/wireless|standard for radio 3V/m '
V211 communicatio lequipment and services; |EET 11 |y BS N
s n devices |Part 3: Specific Suré;é’ LAY

conditions for Short-
Range Devices (SRD)
operating on
frequencies between 9
kHz and 40 GHz

CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
ElectroMagnetic
Compatibility (EMCQ)
standard for r%dio '
eguipment and services, . _
conditions for Private ESD' 18 kY
. . land Mobile Radio RS: 80 MHz ~ 6 GHz
ETSI EN 301 489-5 | Wired/wireless|(PMR) and ancillary 3V/m '
V220 communicatio |equipment (speech and EFT: +1 kV BS N
o n devices |non-speech) and Surge: +2 kv
Terrestrial Trunked CS'g1 20 ks ~ 80
Radio (TETRA); MHz 3V
Harmonised Standard V-DIP: max 100 %
covering the essential : °
requirements of article
3.1(b) of Directive
2014/53/EU
ElectroMagnetic
Compatibility (EMCQ)
standard for r%dio '
eguipment and services, . _
conditions for Private ESD' 18 kY
. . land Mobile Radio RS: 80 MHz ~ 6 GHz
ETSI EN 301 489-5 | Wired/wireless|(PMR) and ancillary 3V/m '
V2.2.1(2019-04) communicatio |equipment (speech and EFT: +1 kV BS N
o n devices |non-speech) and Surge: +2 kv
Terrestrial Trunked CS'g1 20 k2 ~ 80
Radio (TETRA); MHz 3V
Harmonised Standard V-DIP: max 100 %
covering the essential : °
requirements of article
3.1(b) of Directive
2014/53/EU
ElectroMagnetic
Compatibility (EMCQ)
standard for radio RE: 30 MHz ~ 6 GHz
equipment and services; |CE:150kHz~30MHz
Part 50: Specific ESD:48kV
ETSI EN 301 489- | Wired/wireless|conditions for Cellular  |RS:80MHz~6GHz,3V/
50V2.2.1 (2019- |communicatio communication Base Al BS N
oa) n devices Station (BS), repeater EFT:1kV
and ancillary equipment; |Surge:+2kV
Harmonised Standard CS:150kHz~80MHz,3
covering the essential V

requirements of article
3.1(b) of Directive
2014/53/EU

V-DIP:max100%
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
EleCtroMg'?ne}LCMC)
ompatipility . -
standard for radio (R:E ?CS)OMkl_ILZz ~ 6363'&|/|sz
equipment and services; | Ecfy- 1g |y
Part 50: Specific RS: 86 MHz ~ 6 GHz
ETSIEN 301 489- |Wired/wireless|conditions for Cellular 3V7m '
50V2.3.1 (2021- |communicatio|Communication EFT: +1 kv BS N
03) n devices |Base Station (BS), Surge: 2 kv
repeater and ancillary CS‘g1 20 kH> ~ 80
equipment; NiHz 3V
Harmonised Standard V-DIP max 100 %
for ElectroMagnetic : °
Compatibility
Electromagnetic
Compatibility (EMC)
standard for radio
equipment and services; |RE: 30 MHz ~ 6 GHz
Part 52: Specific CE: 150 kHz ~ 30 MHz
conditionsfor ~ |ESD: 8 kV
ETSIEN 301 489- | Wired/wireless| Cellular Communication |R5: 80 MHz ~ 6 GHz,
52 V1.1.0 (2016- communicatio (UE) radio P EFT: +1 kv BS N
) n devices and ancillary equipment; |Surge: 2 kV
Harmonised Standard CS: 150 kHz ~ 80
covering MHz, 3V
the essential V-DIP: max 100 %
requirements of article
3.1(b) of Directive
2014/53/EU
RE: 30 MHz ~ 6 GHz
(EMCQ) standard for : _
radio equipment and ESED1Eg t\';'z 30 MHz
. . services, Part 9: Specific |p2 053 \iHz ~ 6 GHz
ETSI EN 301 489-9 | Wired/wireless|conditions for wireless |3y '
V211 communicatio [microphones, similar EFT: +1 kV BS N
o n devices |Radio Frequency (RF) Surge: 2 kv
audio link equipment, CS‘g1 20 Ky ~ 80
cordless audio and in- |\ 75y
ear monitoring devices V-DIP: max 100 %
Wired/wireless|Radio frequency devices . -
FCC PART 15:2018| communicatio |Subpart B-Unintentional E{:E ?gOMkT-IZz ~43%CIE/IHI-TZ BS N
n devices |Radiators ’
Industral, scientific and
lectrical ?Eedical'eq)uipment
ectrica xception ) -
FCC PART 18:2018| machinery for |-3 phase equipment EE g mé N gg I(\E/mzz BS N
industries  |-Equipment input )

current exceed 16 A per
phase,
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Spectrum Management
and
Electrical | Telecommunications
[CES-001 Issue machinerv for Interference - Causing |RE: 30 MHz ~ 6 GHz BS N
4:2014 S Uetiies " |Equipment Standard ~ | CE: 9 kHz ~ 30 MHz
Inaustr Industrial, scientific and
medical radio-frequency
Generators
Spgctrum Management
ICES-003 Issue \é\g;’ﬁ%/l\j\g{fal%fg Telecommunications RE: 30 MHz ~ 6 GHz BS N
6:2016 n devices Interference-Causing CE: 9 kHz ~ 30 MHz
Equipment Standard
Digital Apparatus
Railway applications -
Electronic equipment
used on rolling stock
(Accept only)
Electrical -12.2.7 Supply over ESD: +30 kV
EC60571:2012 | materials and |YON89¢ . RS:80 MHz ~ 6 GHz, BS N
components | -2 X
discharge(ESD) and EFT: 24 kV
transient burst
susceptibility test
-12.2.9 Radio frequency
test
Medical eIectFr)icaI1 .
equipment - Part 1-2: . _
General requirements EE 8'|1<I?|2M~H230 I\/6|HGzHZ
for basic safety and ESD: +8 KV
essential performance - RS: 80 MHz ~ 6 GHz
Collateral standard: 10V/m '
IEC 60601-1- Medical Electromagnetic EFT +2 kV BS N
2:2007 devices compatibility - Sur' o 47 kv
Requirements and tests CS'g1 20 k2 ~ 80
(Exception) NiHz 10V
-3 phase equipment s o
Equi - V-DIP: max 100 %
quipment Input M/F: 3 A/m
current exceed 16 A per )
phase
Medical eIectFr)icaI1 .
equipment - Part 1-2: . _
General requirements EE 8'|1<I?|2M~H230 I\/6|HGzHZ
for basic safety and ESD: +8 KV
essential performance - RS: 80 MHz ~ 6 GHz
Collateral Standard: 10V/m '
IEC 60601-1- Medical Electromagnetic EFT +2 kV BS N
2:2014 devices disturbances - Surge: 42 kv
Requirements and tests CS'g1 20 k2 ~ 80
(Exception) NiHz 10V
-3 phase equipment V-DIP: max 100 %

-Equipment input
current exceed 16 A per
phase

M/F: 3 A/m

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement

66/99




Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

IEC 61000-4-
11:2020

Electrical
materials and
components

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 %

BS

I[EC 61000-4-
2:2008

Electrical
materials and
components

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

BS

I[EC 61000-4-
8:2006/AI\/ID2Z201

Electrical
materials and
components

Amendment 2 -
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

BS

IEC 61000-4-
4:2012

Electrical
materials and
components

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

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT689

Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

I[EC 61000-4-
;:2014/A|\/ID12201

Electrical
materials and
components

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

BS

I[EC 61000-4-
6:2013

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-6: Testing and
measurement
technigues - 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

BS

I[EC 61000-4-
8:2009

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-8: Testing and
measurement
technigues - 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)

BS

IEC 61000-6-
1:2016

Electrical
machinery for
households

Electromagnetic
compatibility (EMC) -
Part 6-1: Generic
standards - Immunity
standard for residential,
commercial and light-
industrial environments
(Exception)

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

ESD: +8 kV

RS: 80 MHz ~ 6 GHz,

Surge: £2 kV

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 3 A/m

BS
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electromagnetic
compatibility (EMC) - ESD: 8 kV
Part 6-2: Generic RS: 80 MHz ~ 6 GHz,
) standards - Immunity 10V/m
IEC 61000-6- Electrical ~ |standard for industrial ~ |EFT: £2 kV
23016 machinery for |environments Surge: £2 kV BS N
) industries  |(Exception) CS: 150 kHz ~ 80
-3 phase equipment MHz, 10V
-Equipment input V-DIP: max 100 %
current exceed 16 A per |M/F: 30 A/m
phase
Electromagnetic
I I compatibility (EMC) -
. Electrica Part 6-3: Generic . _
5(2:6521(?00 6 machinery for |standards - Emission (R:E ?gOMkT-IZz _ %(?HI\/IZHZ BS N
) households [standard for equipment )
in residential
environments
Electromagnetic
compatibility (EMC) -
Part 6-4: Generic
standards - Emission
IEC 61000-6- - Electrical, Ztr?vqs(fr:?n];%rténdu'c'tr'al RE: 30 MHz ~ 6 GHz - N
4:2018 S lettes " | (Exception) CE: 150 kHz ~ 30 MHz
3 phase equipment
Equipment input current
exceed 16 A per phase
(Exception)
-(0 kHz ~ 2 kHz)
Electrical equipment for EE gokhAzHE §O6|\/(I5|l|—|zz
measurement, control ESD: +8 kv
and laboratory use - RS: 80 MHz ~ 2.7
M . I1EMGC requllrements - Part GHz oVv/m
.. easuring . General requirements T
IEC 61326-1:2012 instruments | (Exception) EFT: +2 kv BS N
-3 phase equipment |49 KY g0y
-Equipment input 3 V '
current exceed 16 A per V-DIP: max 100 %
phase M/F: 30 A/m
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
ESD: £8 kV
Electrical equipment flor RS: 80 MHz ~ 2.7
.. . measurement, contro GHz, 10 V/m
IRELCV61 326-1:2020 ir'\]ﬂsffusr%g?]% and laboratory use - EFT: +2 kV BS N

EMC requirements - Part
1: General requirements

Surge: 2 kV

CS: 150 kHz ~ 80
MHz, 3V

V-DIP: max 100 %
M/F: 30 A/m
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No. KT689
Materials/ Standard . Field
Testmethod | “proqycts designation Test range Ste T testing
Electrical equipment for
measurement, control
and laboratory use -
EMC requirements - Part |- _
2-1: Particular E{ZE gOkIIEIAzHE 306|\/(|5|TZZ
requirements - Test ESD: 8 kV
configurations, RS: 80 MHz ~ 2.7
opgratgnal conditions GHZ 10V/m
Y . and performance criteria .
'15(2:65112326 2 im(ifusr%gg%s for sensitive test and EEI :2 +k2Vkv BS N
‘ measurement 2T ke ~ 80
equipment for EMC MHz
unplﬁotepted 3V
applications -DIP: 0
(Exception) ?\//IPIJPSCr)n,g\)/(nl 00 %
-3 phase equipment ’
-Equipment input
current exceed 16 A per
phase
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
ESD: +8 kV
Electrical equipment for %SI_-'2801 (l;/|\|;|/2m~ 2.7
IEC 61326-2- Measuring |measurement, control | gery 57y
1:2020 instrumen%s and laboratory use - Sur' el 2 kV BS N
: EMC requirements - Part CS'g1 20 ks ~ 80
1:General requirements I\/IHz
3V
V-DIP: max 100 %
M/F: 30 A/m
Electrical equipment for
measurement, control
and laboratory use -
EMC requirements - . _
Part2-2: Particular E{ZE gOkIIEIAzHE 306|\/(|5|TZZ
requirements-Test ESD: 8 kV
configurations, RS: 80 MHz ~ 2.7
opgratgnal conditions GHZ 10V/m
Y . and performance criteria o
IEC 61326-2 ‘Measuring for portable test, EFT: i2 kv BS N
2:2012 instruments Surge: +2 kV

measuring and
monitoring equipment
used in low-voltage
distribution systems
(Exception)

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

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electrical equipment for
measurement, control  |RE: 30 MHz ~ 6 GHz
and laboratory use - CE: 9 kHz ~ 30 MHz
EMC requirements - Part|ESD: 8 kV
2-2:Particular RS: 80 MHz ~ 2.7
' requirements - Test GHz, 10 V/m
I[EC 61326-2- Measuring |configuration, EFT: 2 kV BS N
2:2020 instruments |operational conditions  [Surge: £2 kV
and performance criteria|CS: 150 kHz ~ 80
for portable test, MHz,
measuring and 3V
monitoring equipment [V-DIP: max 100 %
used in low-voltage M/F: 30 A/m
distribution systems
Electrical equipment for
medalsugement, control
and laboratory use - . _
EMC requirements - Part (R:E gokh/lef 306,\/G”:|ZZ
2-3: Particular ESD: +8 KV
requirements - Test RS 80 MHz ~ 2.7
configuration, GHz 10V/m
IEC 61326-2- Measuring | OP8rational conditions | Eer"s7 o/ a< \
3:2012 instruments for tPansducers with surge: +2 kV
integrated or remote I(\:/ISHz1 50 kHz ~ 80
?ignal con%itioning 3V
Exception NID-
-3 phase equipment \|\//|/DF|'P36HX)/(W1100 %
-Equipment input )
current exceed 16 A per
phase
Electrical equipment for
medalsugement, control
and laboratory use - . _
EMC requirements - Part (R:E gokh/lef 306,\/G”:|ZZ
2-3:Particular ESD: +8 KV
requirements - Test RS 80 MHz ~ 2.7
conflgura‘ulon, gt GHz 10V/m
IEC 61326-2- Measuring |OPerational conditions . |ger:"s"ky
32020 instruments and performance criteria Surge: +2 kV BS N

for transducers with
integrated or remote
signal conditioning
(Exception)

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

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing

Electrical equipment for

measurement, control

and laboratory use -

SI\ZILCPrequir?ments - Part

-4: Particular .

requirements - Test (R:E 3Okh/|sz 306,\/?'5'22

configurations, ESD' +8 KV

operational conditions RS: 86 MHz ~ 2.7

and performance criteria GHz 10V/m
IEC 61326-2- Measuring |0 Insulation . EFT: %2 kV - N
4:2012 instruments ring _|Surge: £2 kV

according to IEC 61557 C5: 150 kHz ~ 80

8 and for equipment for l\/IHz

insulation fault location 3V

gccording to IEC 61557~ V-DIP: max 100 %

(Exceptlon) M/F: 30 A/m

-3 phase equipment

-Equipment input

current exceed 16 A per

phase

Electrical equipment for

measurement, control

and laboratory use - RE: 30 MHz ~ 6 GHz

EMC requirements - Part|CE: 9 kHz ~ 30 MHz

2-4:Particular ESD: +8 kV

requirements-Test RS: 80 MHz ~ 2.7

configuration, GHz, 10 V/m
IEC 61326-2- Measuring |operational conditions |EFT: £2 kV BS N
4:2020 instruments |and performance criteria|Surge: +2 kV

for insulation CS: 150 kHz ~ 80

monitoring devices MHz,

according to IEC 61557- |3 V

8 and for equipment for |V-DIP: max 100 %

insulation fault location |M/F: 30 A/m

gccording to IEC 61557~

Electrical equipment for

measurement, control

and laboratory use -

EMC requirements - Part|RE: 30 MHz ~ 6 GHz

2-5: Particular CE: 9 kHz ~ 30 MHz

requirements - Test ESD: +8 kV

configurations, RS: 80 MHz ~ 2.7

operational conditions |GHz, 10 V/m
[EC 61326-2- Measuring |and performance criteria|EFT: £2 kV BS N
5:2012 instruments |for field devices with Surge: £2 kV

field bus interfaces
?ccording to IEC 61784~

(Exception)

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

CS: 150 kHz ~ 80
MHz,

3V

V-DIP: max 100 %
M/F: 30 A/m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electrical equipment for . _
Measurement, control EE gOkIIEIAzHE 306|\/G“:|ZZ
and laboratory use - ESD' +8 kv
EMC requirements - Part RS: 85 MHz ~ 2.7
IEC 61326-2- Measuring |feaulrements - Test EFT: 42 KV - N
5:2020 instruments 9t C e Surge: £2 kV
operational conditions C5: 150 kHz ~ 80
and performance criteria NIz
?orlé‘l%Id deV|c$s with 3V
e us Intertaces .
" V-DIP: max 100 %
according to IEC 61784~ .
1 M/F: 30 A/m
Electrical equipment for . _
measurement, control (R:E ?éokh/'sz 306,\%:'22
and laboratory use - ESD: 48 kV
EMC requirements - Part RS: 86 MHz ~ 2.7
2-6: Particular GHz 10V/m
. i - In vitro T
IEC 61326-2- Measuring |I€9uirements O IEFT:"+1 kV
6:2012 instruments |diagnostic (IVD) medical Surge: £2 kV BS N
equipment .
: CS: 150 kHz ~ 80
(Exception) NiHz
-3 phase equipment 3V
-Equipment input NID-
current exceed 16 A per I\\//I/DFl'Pé 'E%) 100 %
phase ’
RE: 30 MHz ~ 6 GHz
CE: 9 kHz ~ 30 MHz
Electrical equipment for |ESD: £8 kV
measurement, control  [RS: 80 MHz ~ 2.7
. and laboratory use - GHz, 10 V/m
IEC 61326-2- Measuring  |EMC requirements - Part|EFT: 1 kV BS N
6:2020 instruments |2-6:Particular Surge: £2 kV
requirements - Invitro  |CS: 150 kHz ~ 80
diagnostic (IVD) medical [MHz,
equipment 3V
V-DIP: max 100 %
M/F: 3 A/m
ESD: +8 kV
RS: 80 MHz~ 1 GHz,
3V/m )
. EFT: £1 kV
L Equipment for general .
IEC 61547:2020 Liahtingliighting purposes. EMC [2U9& =2 KV BS N
Immunity requirements I\/IHz
3V
V-DIP: max 100 %
M/F: 3 A/m
Measurement methods
Electrical for electromagnetic
IEC 62233:2005 | machinery for |fields of housenold. iy 11, - 400 kh; BS N
households appliances al_'l similar
apparatus with regard
to human exposure
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Materials/ Standard . Field
Testmethod | “proqycts designation Test range Ste T testing
. Railway applications -
Electrical b
IEC 62236-1:2018 | materials and Egerg”g{{‘bﬁﬁt”ef}'f (1. |General BS N
components P y-Fart 1.
General
CE: 150 kHz ~ 30 MHz
RE: 30 MHz ~ 6 000
MHz
ESD: +8 kV
g(S)IOZO V/;n (80 MHz ~
. L MHz
Railway applications - 5
cl el EIectrombal_qnertFi)c 35 (2)88/@}4(2%00 MHz ~ 1
o ectrica compatiolility - Part 3-2: -
'253(?128236 3 materials and |Rolling stock - ;OO}J/(/)mM(AZé;fOO MHz BS N
' components Appara‘gus 5V/m (2 000 MHz ~ 2
(Excc_eonn) 700 MH2)
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
Railway applications - 5801,8“}@” (80 MHz ~
Electromagnertic 20 V/m (800 MHz ~ 1
) compatibility - Part 4: 000 MH2)
Electrical Emission and immunity 10 V/m (1 400 MHz ~
IEC 62236-4:2018 | materials and |of the signalling and 2 000 MHz) BS N
components |telecommunications 5V/m (2 000 MHz ~ 2
appal’at.us 700 MHZ)
(Exception) 3V/m (5100 MHz ~ 6
EFT: £2 kV
SURGE: £2 kV
CS:10V (150 kHz ~ 80
MHz)
EISED1 52 Ilz\l;lz ~ 30 MHz
. L T+
Railway applications - oo -
Electromagnertic gg&,&,}{gﬂ (80 MHz
compatibility - Part 5: 20 V/m (800 MHz ~ 1
Emission and immunity 000 MH?2)
of fixed power supply  |303,/m (1 400 MHz ~
Electrical | INstallations and 2 000 MH2)
IEC 62236-5:2018 | materials and (é’xpce o) 5 V/m (2 000 MHz ~ 2 BS N
components P 700 MHz)

RE: 30 MHz ~ 6 000
MHz

PFM: 300 A/m
Damped oscillatory
voltage(oscillatory
waves): 2

3V/m (5100 MHz ~ 6
000 MHz)

EFT: +4 kV

SURGE: 4 kV

CS: 10V (150 kHz ~ 80
MHz)

5 kV
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

ISO 10605:2008

Electrical
materials and
components

Road vehicles — Test
methods for electrical
disturbances from
electrostatic discharge

ESD: £30 kV

BS

ISO 11452-1:2015

Electrical
materials and
components

Road vehicles -
Component test
methods for electrical
disturbances from
narrowband radiated
electromagnetic energy
Part 1: General
principles and
terminology

General

BS

ISO 11452-2:2019

Electrical
materials and
components

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

Rl 80 MHz ~ 2 GHz,

25V/m

BS

ISO 11452-4:2020

Electrical
materials and
components

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

BS

ISO 16750-1:2006

Electrical
materials and
components

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

General

BS

ISO 16750-2:2012

Electrical
materials and
components

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

12V, 24V System

BS
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Materials/ Standard . Field
Test method Products designation Test range Site testing
Rload vefpigles _b
! Electrical disturbances
Electrical -
ISO 7637-1:2015 | materials and froml.con@ghotnﬁnd General BS N
components [O4PINI art *-
Definitions and general
considerations
Road vehicles —
Electrical disturbances
SO 7637- Electrical _|from conductionand 15 v 24 v system
2:2004/AMD materials and |EP RS T A 2 Pulse 1, 2a, 2b, 3a, 3b, BS N
1:2008 components . 4,5
conduction along supply | ™
lines only —
Amendment 1
Road vehicles-Electrical
Electrical dlstLérbances frgm 19V 24VS
. d conduction an , ystem
150 7637-2:2011 Tg;[r?nglfe%rt]g coupling Part 2:Electrical |Pulse 1, 2a, 2b, 3a, 3b BS N
P transient conduction
along supply lines only
Road vehicles - Electrical
disturbances from
) conduction and _
Electrical |coupling Part 3:Electrical|12 V, 24V, 42V
ISO 7637-3:2016 | materials and |transient transmission by|System BS N
components |capacitive and inductive |Pulse a, b
coupling via lines other
than supply
lines
Uninterruptible power EE ?SkgiH; 1~G3|E)|Z|\/|HZ
systems (UPS) - Part 2: ESD: +8 KV
Electromagnetic RS: 80 MHz ~ 1 GHz
Electrical compatibility (EMC) 10V/m '
KS C9040-2:2017 | materials and |(EScaoe) ™ EFT: £4 KV BS N
components |} P . Surge: £2 kV
3 phase equipment C5: 150 kHz ~ 80
-Equipment input I\/IHz 10V
current exceed 16 A per M/F:'30 A/m
phase V-DIP: max 100 %
. ESD : +8 kV
Equipment for general - 5
lighting purposes - EMC \R/?r'nSO MHz ~ 1 GHz, 3
h |(mmun|ty r)equwements EFT: +1kV
. Lighting Exception o
KS € 9547:2020 devices -3 phase equipment ?:LSJR?EO iﬁzk\f 30 BS N

-Equipment input
current exceed 16 A per
phase

MHz, 3V
M/F 3 A/m
V-DIP : max 100 %
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

KS C9610-4-
11:2020

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-11: Testing and
measurement
techniques - Voltage
dips, short interruptions
and voltage variations
immunity tests
(Exception)

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

V-DIP: max 100 %

BS

KS C 9610-4-
2:2017

Electrical
materials and
components

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: £30 kV

BS

KS C9610-4-
3:2017

Electrical
materials and
components

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

BS

KS C 9610-4-
4:2020

Electrical
materials and
components

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

BS
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

KS C 9610-4-
5:2020

Electrical
materials and
components

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

BS

KS C 9610-4-
6:2020

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-6: Testing and
measurement
technigues - 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

BS

KS C 9610-4-
8:2017

Electrical
materials and
components

Electromagnetic
compatibility (EMC) -
Part 4-8: Testing and
measurement
technigues - 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)

BS

KS C9610-6-
1:2019

Electrical
machinery for
households

Electromagnetic
compatibility (EMC) -
Part 6-1: Generic
standards - Immunity for
residential, commercial
and light-industrial
environments
(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: 2 kV

CS: 150 kHz ~ 80
MHz, 3V

V-DIP: max 100 %
M/F: 3 A/m

BS
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Test method

Materials/
Products

Standard
designation

Test range

Site

Field
testing

KS C 9610-6-
2:2019

Electrical
machinery for
industries

Electromagnetic
compatibility (EMC) -
Part 6-2: Generic
standards - Immunity for
industrial environments
(Exception)

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

ESD: £8 kV

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

EFT: £2 kV

Surge: £2 kV

CS: 150 kHz ~ 80
MHz, 10V

V-DIP: max 100 %
M/F: 30 A/m

BS

KS C 9610-6-
3:2017

Electrical
machinery for
industries

Electromagnetic
compatibility (EMC) -
Part 6-3: Generic
standards - Emission
standard for residential,
commercial and light-
industrial environments
(Exception)

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

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

BS

KS C 9610-6-
4:2017

Electrical
machinery for
industries

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

RE: 30 MHz ~ 18 GHz
CE: 150 kHz ~ 30 MHz

BS

KS C9811:2019

Electrical
machinery for
industries

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

-6.2.2 types 2 of 30m
measurement method

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

BS

KS C9814-1:2020

Electrical
machinery for
households

Electromagnetic
compatibility -
Requirements for
household appliances,
electric tools and similar
apparatus - Part 1:
Emission

RE: 30 MHz ~ 1 GHz
CE:9kHz ~ 1000
MHz

BS
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Materials/ Standard . Field
Test method Products designation Test range Site testing
. L x
Electromagne_hc %D 803|\C/|)|.lf;/~ 1 GHz,
compatibility ; 10 V/m
: Requirements for .
Electrical : EFT: +2kV
KS C 9814-2:2020 | machinery for |ousenold appliances,  \SipaE "+ kv BS N
households aoparatus - Part 2- CS: 150 kHz ~ 230
bparatus : MHz, 3V
Immunity - Product M/F* 10 A/m
family standard V-DIP : max 100 %
Limits and methods of
measurement of radio
d;]sturban_ce. .
et Characteristics o . -
KS C 9815:2019 Lighting | gjactrical lighting and ~ |RE: 9 kHz ~ 300 MHz BS N
devices similar equipment CE: 9 kHz 30 MHz
(Exception)
7. Method of insertion
loss measurement
Electromagnetic
compatibility of
g | multimedia equipment -
Wired/wireless|Emission Requirements . _
KS C9832:2019 |communicatio |(Exception) (R:E 13500'\ﬁ|:|§ _ gOGI\bI'ﬁz BS N
n devices |-3 phase equipment )
-Equipment input
current exceed 16 A per
phase
Electromagnetic ESD: + 8 kV
compatibility of RS: 80 MHz ~ 6 GHz,
' . multimedia equipment - |3V/m
Wired/wireless{Immunity requirements |EFT: 1 kV,
KS C9835:2019 | communicatio |(Exception) Surge: 4 kV BS N
n devices |-3 phase equipment CS: 150 kHz ~ 30
-Equipment input MHz, 3V
current exceed 16 A per |MF: 1 A/m
phase V-DIP: max 100 %
Electromagnetic RE : 30 MHz ~ 1 GHz
Electrical comﬁ)ag?hty (EI\/IC)t‘)[(?st Bgl: 20 MHz ~ 80 MHz
. d method for automobiles [RS: 80 MHz ~ 2 GHz
KS € 9990:2017 Tg;[r?nglfe%rt]g and internal combustion |CTE: 12, 24 V system BS N
P engine driving CTI: Pulse 1, 2a, 2b, 3a,
equipment 3b, 4
Sound and television
o | broadcas’érecelvers and
Wired/wireless|associated equipment - . _
%:SO%I?PR communicatio [Radio disturbance (R:E ?CS)OMkl_ILZz _ 6363'&|/|sz BS N

n devices

characteristics - Limits
and methods of
measurement
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Materials/ Standard . Field
Test method Products designation Test range Site testing
Information technology
equipment - Radio
disturbance o
Wired/wirel chzracterrllsgcs -lemlts
ired/wireless|and methods o )
ggoﬁl?PR communicatio [measurement (R:E ?CS)OMkl_ILZz _ 6363,\';|||Z_|Z BS N
: n devices |(Exception) )
-3 phase equipment
-Equipment input
current exceed 16 A per
phase
Information technology |gcp: +g |y
equipment - Immunity Con _
ch?jracterr]is’gcs -fLimits g\s//rio MHz ~ 1 GHz,
Wired/wireless|2" methods o EFT: £1 kV
52.%0?2% communicatio Eré)e(?gu%eorgsnt Surge: £2 kV BS N
) n devices |. P . CS: 150 kHz ~ 80
3 phase equipment MHz 3V
-Equipment input V-DIP: max 100 %
current exceed 16 A per MF: 1'A/m
phase '
Railway Applications -
Electronic Devices for
Railway Vehicles
(Only the following
KS C IEC Electrical |1'*T"S &1 accontete  |Rego Mbis - 6 GH
: -12.2.6 Electrostatic : z~ Z,
60571:2012 materials and | gischarge 10 V/m BS N
P -12.2.7 Transient EFT: +4 kV
current vs. autonomy
test
-12.2.8 Radio
Interference Test
Medical eIectlgical1 5
equipment - Part 1-2: . _
General requirements (R:E 8.&|32M~HZ30 ,\?HG%HZ
for basic safety and ESD: +8 KV
essential performance - RS: 86 MHz ~ 6 GHz
Collateral Standard: 10V/m '
KS CIEC 60601-1- Medical Electromagnetic EFT: 42 kV BS N
2:2012 devices  |disturbances - Surge +2 kv
Requirements and tests CS‘g1 20 kH> ~ 80
(Exception) NHz 10V
-3 phase equipment  |\.p|p: max 100 %
-Equipment input M/F: 3 A/m
current exceed 16 A per )
phase
Low-voltage switch ESD : £8 kV
mode power supplies - [RS: 80 MHz ~ 1 GHz,
lectrical Part 3: Etl)elgtr%rgw'\a/lgcr;etic I1EI(:)TV/m oy
} ectrica compatibility -
gSZSC;EC 61204 materials and |(Exception) SURGE : £2 kV BS N
) components |-3 phase equipment CS: 150 kHz ~ 80
-Equipment input MHz, 10V

current exceed 16 A per
phase

M/F : 30 A/m
V-DIP : max 100 %
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Materials/ Standard . Field
Test method Products designation Test range Site testing
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: +8 kV
Wired/wireless|Common EMC test g\s//rio MHz ~ 6 GHz,
KS X 3124:2020 communicatio [methods for specific low EFT: +1 kv BS N
n devices |power radio equipment Suré;é: +9 kV
CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: +8 kV
Wired/wireless|EMC test method for g\s//rio MHz ~ 6 GHz,
KS X 3125:2020 communicatio [specific low power radio EFT: +1 kV BS N
n devices |equipmetn Suréé: +9 kv
CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CISE: 150 Il:HZ ~ 30 MHz
ESD: £8 kV
EMC test methods for : _
Wired/wireless |specific low power radio g\s//rio MHz ~ 6 GHz,
KS X3126:2020 | communicatio |equipment for wireless |Er1- 41 1y BS N
n devices |data communication Surééi 19 kY
systems CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CE: 150 kHz ~ 30 MHz
ESD: +8 kV
Wired/wireless|EMC test method for g\s//rio MHz ~ 6 GHz,
KS X 3127:2014 | communicatio [simple radio station EFT: +1 kv BS N
n devices |equipmetn Suré;é: +9 kV
CS: 150 kHz ~ 80
MHz, 3V
V-DIP: max 100 %
RE: 30 MHz ~ 6 GHz
CSE: 15g Ilez ~ 30 MHz
ESD: £8 kV
EMC Test Methods for : _
Wired/wireless|Specific Low Power g\s//rio MHz ~ 6 GHz,
KS X 3130:2014 communicatio [Radio Equipment for EFT: +1 kV BS N
n devices |Transmission of Audio Sur' o 47 kV
and Sound Signal CS:% SC)_kHz ~ 80
MHz, 3V
V-DIP: max 100 %
Wired/wireless |Rules for voluntary . _
VCCI 32-1:2018 | communicatio [control RE : 30 MHz ~ 6 GHz BS N

n devices

measures-Technical

CE: 9 kHz ~ 30 MHz
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03. Electrical Testing
03.013 Energy Efficiency

Materials/ Standard . Field
Test method Products designation Test range Site testing
10 CFR Part 430, Electrical Uniform Test Method Input Voltage: Max.
Subpart B machinery for |for Measuring the 300 v BS N
Appendix Y househoylds Energy Consumption of |Input Frequency:
pp Battery Chargers (50/60) Hz
Electrical Desktop and notebook |Input Voltage: Max.
EN 62623:2013 | machinery for |SOMPULers - 300 V BS N
’ y Measurement of energy |Input Frequency:
households :
consumption (50/60) Hz
ENERGY STAR Program .
ErNoEgRrS% STAR® Elﬁctricalf g{equifrements]c Product Ignéaér{/Voltage. Max. 5
: machinery for |Specification for . B N
Eg?#wgtrggnts for | “households |Computers Eligibility I(r%%%g)reﬁzuency.
P Criteria Version 8.0
ENERGY STAR Program .
ErNoEgRrS% STAR® Elﬁctricalf g{equifrements]c Produclt Ignéaér{/Voltage. Max. 5
: i ificati Displays . B N
Requirements for | Machinery 1o pecitication for > |Input Frequency:
Displays households &Egllcg);lety Criteria Version (50/60) Hz
ENERGY STAR® Electrical ENERGY STAR_® Input Voltage: Max.
Program machinery for |Program Requirements 1300 V BS N
Requirements for y for Televisions Eligibility |Input Frequency:
o households L .
Televisions Criteria Version 9.0 (50/60) Hz
Electrical Hou|$ehold electrical gné)éj‘{/VOltage: Max.
. b appliances -
IEC 62301:2011 mhaoclnwggﬁgyl&‘gr Measurement of Input Frequency: BS N
standby power (50/60) Hz
Electrical Desktop and notebook |Input Voltage: Max.
IEC 62623:2012 | machinery for |SOMPULers - 300 V BS N
’ y Measurement of energy |Input Frequency:
households :
consumption (50/60) Hz
. Household electrical Input Voltage: Max.
KS CIEC maEclﬁicrngaL‘or appliances - 300V BS N
62301:2011 househoylds Measurement of Input Frequency:
standby power (50/60) Hz
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Materials/ Standard . Field
Test method Products designation Test range Site testing
e-Standby Program
Application Regulation
1- 3. Printer
1- 4. Fax Machines Input Voltage: 220 V
1- 5. Duplicator Input Frequency: 60 Hz
1- 6. Scanners . 3 kW or less
1- 7. combination color |4. 3 kW or less
printer, scanner, and 5. 5 kW or less
faxmachine 6. 1 kW or less
1- 8. Energy-saving & 7. 5 kW or less
Controlling Devices 8. 35 W or less
MOTIE Notice Electrical 1-10. Home Audio 10. 1 kW or less
N : Products 11. 150 W or less
No.2022 machinery for | BS N
o : 1- 12. Radio Cassette 13. 4 kW or less
Players 15. 100 W or less
1- 13. Microwave Ovens |16. 150 W or less
1- 15. Doorphones 17. 2 kW or less
1-16. Cordless/ Corded |18. 150 W or less
Phones 20. 3 kW or less
1-17. Bidets 21. 3 kW or less
1- 20. Hand Dryers 22. 100 W or less
1-21. Servers 23. 22.5W or less
1- 22. Digital converters
1- 23. Wireless/ Wired
Routers
Input Voltage: 220 V
Regulation on Energy E”@“&g;e‘ﬂgf.”éyﬁaﬁoe'ﬂ-z
. . Efficiency Labeling and : p ger.
MOTIE Notice Electrical Standard 150 W or less
No.2022- machinery for ZOa Aga Ster Charger 26. Television set: BS N
64(04.27.2022.) households : pter . 9 screen 47 cm ~ 216 cm

26. Television set
44. Monitor

orless
44 Monitor: screen
153 cm or less
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03. Electrical Testing
03.014 Environmental and Reliability

Materials/ Standard . Field
Test method Products designation Test range Site testing
Envir_?nm_ent?cl test \N/i%a(;t;ongrequency: 2
specitication tor . 4 -
electrical, elglctronic and qubjaStlé))nm/?cceleratlon.
programmable a0
DNV-CG- sh gqm%ment and systems ;%Snogerature' ( 30 S
. ip . Vibration tests T N B N
0339:2021 7 Dry heat test ELﬁmldlty. (50 ~ 95) %
g' Eg[g%eﬁat test Insulation Resistance:
: . DC (250 ~ 500) V
12. Insunation test Withstand voltage:
13. High voltage test Max. 3000V a % )
Fri]aillroad g Railllway appllica;tions- <l
. vehicles and |Rolling stock-Electronic |Salt: 35 °C, :
EN 50155:2017 related equipment Nacl (5+1) % SF-2 N
products 13.4.10 salt mist test
Railway applications- A
Rolling stock-Electronic ggsnogerature. (40
equipment L -
13.4.4 Low temperature Elf_'m'd'ty' (50 ~ 95) %
start-up test B )
Fr{]aillroad g 1%.4.(55 Dry heat test \thz)r(a)‘([)lggw :lrzequency. (1
. vehicles and |13.4.6 :Low . .
EN 50155:2017 related  |temperature storage \a/élzg?é'r%?i/osr?.o(%kgg _ BS N
products |test ) 980) & T
33;[4.7 Cyclic damp heat Withstand voltage:
es
. Max. 3 000 V
13.4.9 Insulation test T : .
13.4.11 Vibration and E](S:Uéaot(l)o\r) resistance:
Shock test
Fr{]aillroad g Railllway appllica;tions- I
. vehicles and |Rolling stock-Electronic |Salt: 35 °C, _
EN 50155:2021 related equipment Nacl (5+1) % SF-2 N
products 13.4.13 salt mist test
Railllway appllicaltions-
Rolling stock-Electronic T
?%ugirpgrfnl_ent ggsnogerature. (-40
4.4 Low temperature L -
ﬁ'tgri_ngtesﬁ Elf_'mldlty. (50 ~ 95) %
4.5 Dry heat test B )
Fr{]aillroad g 13.4.6 Low temperature \thz)r(a)‘([)lggw :lrzequency. (1
. vehicles and |storage test . .
EN 50155:2021 related  |13.4.7 Insulation test \a/élzg?é'r%?i/osr?.o(%kgg N BS N
products 13.4.8 Cyclic damp heat 980) M T
test f .
13410 Shockand | ¥ithstand voltage:
vibration test Insulation resistance:
13.4.12 Rapid DC 500 V
temperature variation
test
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Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental Testing -
I | Pla’]rt2-14ZT;Tests-Test N:
o Electrica Change of temperature lfE
5258888 2 machinery for | (Exception) E(e)rg)pegrature. (-65 BS N
: industries |Test Nc Rapid change of
temperature, two-fluid-
bath method
5 Electrical Environmental Testing - A
5%88968 2 machinery for |Part2-1: Tests-Test A: ?(e)r)nocp;erature. (70 BS N
) industries  |[Cold
5. Electrical Environmental Testing - ) -
5%88(7)68 2 machinery for |Part2-2: Tests-Test A: IeSE)n)pcgrature. (25 BS N
) industries  |Dry heat
Electrical Environmental Testing - |Temperature: (20 ~ 60)
EN 60068-2- machinery for Part 2-30: Tests-Test |C oty o BS N
30:2005 industries Db: Damp heat cyclic(12 |Humidity: (50 ~95) %
h+ 12 h cycle) R.H.
Eaillroad g Railllway appllications - \~/it2)r8‘88§1 :lrzequency: (1
. vehicles and |Rolling stock equipment |, ,: .
EN 61373:2010 related - Shock and vibration V|bra|t|0n'/5h.0%k98 - BS N
roducts  [tests acceleration: (0.
P 470) "
Altitude: (5 ~ 93.3) kPa
Temperature: (-70 ~
| 180) T
Electrical  |>afety of primary and | Vibration frequency: (4
EN IEC materials and |secondary lithium cells |~ 2 000) Hz BS N
62281:2019 components and batteries during Vibration/Shock
P transport acceleration: (0.98 ~
980) "«
Drop height: (0.1 ~
1.5)m
Envrionmental Test of  |DC voltage: (0 ~ 36) V
Electronic Device For d.c,
Vehicle Temperature: (-70 ~
(Exception) 150) °C
6.1.12 EI\/IIC Test Humidity: (50 ~ 95) %
. 6.3.9.1 Salt water spray [R.H.
Automobile : . )
1A test 1 Vibration frequency: (5
ES 95400-10:2020 aB(rJIOrdelIJaC‘Egd 6.3.9.2 Salt water spray |~ 2 000) Hz BS N

test 2

6.3.12 Ozone resistance
test

6.5.1 Dust test

6.5.2 Water resistance
test

Vibration acceleratio:
(0.98 ~ 980) m
Shock acceleration:
(0.98 ~ 500) ™

Drop height: Max 1.5
m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Envrionmental Test of yeSrg)poeéature: (70 ~
\E/Ieeﬁitglcémc Device For Humidity: (50 ~ 95) %
Automobile fé?{%'1 Salt water spray gl—%: (40 + 2) °C, Nacl
- : i [o) -
ES 95400-10:2020 aggordedactgd 6.3.9.2 Salt water spray g_?or;g)e'/o(ZB ~55) °C SF-2 N
test 2 oo ’
(45 ~ 95) % R.H.
6.5.1 Dust test Dust  \Water:
’?é?fz Water resistance IPX1 1o IPX8
IP1X to IP6X,
R1, R2, S1,S2
General specification for
electrical/electronic
components- Temperature: (-50 ~
Environrgental dur?]bility 18b0) C . (
1o 19.3.1 Vibration wit Vibration frequency: (4
Automobile ;
. Thermal cycling ~ 2 000) Hz
GMW 3172:2015 ancrjoréelljac’ggd 9.3.2 Mechanical Shock |Vibration acceleration: BS N
b - Pothole (0.98 ~ 980) "5
9.3.3 Mechanical Shock [Shock acceleration:
- Collision (0.98 ~ 1470) "
9.3.4 Mechanical Shock
- Closure Slam
General specification for
electrical/electronic
components-
Environmental durability
9.3.1 Vibration with
Thermal cycling
9.3.2 Mechanical Shock
- Pothole Temperature: (-70 ~
9.3.3 Mechanical Shock [180) °C
- Collision A | <hock Humidity: (10 ~ 95) %
. 9.3.4 Mechanical Shock |R.H
Automobile |7 . :
) - Closure Slam Vibration frequency: (4
GMW 3172:2018 an(r:iordelljac‘ggd 9.4.1 High Temperature |~ 2 000) Hz . BS N
P Degradation Vibration acceleration:
9.4.2 Thermal Shock (0.98 ~ 980) "%
Air-To-Air(TS) Shock acceleration:
9.4.3 Power (0.98 ~1470) ™
Temperature Cycle(PTC)
9.4.5 Humid Heat
Cyclic(HHCO)
9.4.6 Humid Heat
Constant(HHCO)
9.4.9 Minimum Non
Operating Temperature
. . . Salt concentration: (5 £
o4q. Electrical Environmental testing -
|2EOCZ?OO68 2-11: machinery for |Part 2-11: Tests - Test |1;3< O/Ssure Zone: (35 + SF-2 N
industries  |Ka: Salt mist Z)QC ) -
oY Electrical  |Environmental testing - . S
|1E_3526C?20168 2 machinery for |Part 2-13: Tests - Test ﬁl)gtUde' (5~101.3) BS N
) industries  |M: Low air pressure
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental testing -
I | P?]rt 2-1 4:fTests - Test N:
o Electrica Change of temperature lfE
|1E526(§)(§)§8 2 machinery for | (Exception) E%rg)pegrature. (-65 BS N
: industries |Test Nc Rapid change of
temperature, two-fluid-
bath method
5. Electrical Environmental testing - 70
253587068 2 machinery for |Part 2-1: Tests-Test A: ?(e)r)nocp;erature. (70 BS N
) industries  |[Cold
5. Electrical Environmental testing - .
|2E7C26C§)(§)§58 2 machinery for |Part 2-27: Tests - Test Ea %g%%kfﬁcil%a)’tr!ﬁn' BS N
) industries  |and guidance: Shock ‘ °
5. Electrical Environmental testing - . 5
55%0687068 2 machinery for |Part 2-2: Tests-Test B: ;grg)pograture. (25 BS N
) industries  |Dry Heat
Electrical Environmental testing - |Temperature: (20 ~ 60)
IEC 60068-2- machinor for |Part 2-:30: Tests - Test [T BS N
30:2005 industriyes Db: Damp heat, cyclic  |Humidity: (50 ~ 95) %
(12 h+ 12 h cycle) R.H.
Environmental testing -
Electrical  |Part2-31: Tests - Test .
[EC 60068-2- machinery for Ec: Rough handling Drop height: (0.1 ~ BS N
31:2008 industriés shocks, primarily for 1.5 m
equipment-type
specimens
Environmental testing - A
IEC 60068-2- Electrical ~ |Part 2-38: Tests - Test I%rg)pegrature. (-70
382021 machinery for |Z/AD: Composite Humidity: (10 ~ 98) % BS N
) industries  |temperature/humidity R H y: °
cyclic test o
Environmental testing -
Part 2-52 Tests - Test . o
IEC 60068-2-52: Electrical Kb: Salt mist, cyclic %gl}r '1()33 +2) °C, Nac|
2017 " | machinery for |(sodium chloride Stora e.°(23 ~55) °C SF-2 N
industries  |solution) (45 ~995) % R.H '
<Exception) o R
Test methods 8
Electrical Environmental testing - |Vibration frequency: (4
IEC 60068-2- machinery for Part 2-57: Tests - Test Ff:|~ 2 000) Hz ' BS N
57:2013 industriyes Vibration - Time-history |Vibration acceleration:
and sine-beat method |(0.98 ~ 980) "4
Environmental testing - |, . )
IEC 60068-2- Electrical  |Part 2-64: Tests - Test Y'B%gg? :lrzequency. (4
64:2019 machinery for |Fh: Vibration, Vibration acceleration: BS N
industries  |broadband random and

guidance

(0.98 ~ 980) "4
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
) Environmental testing -
IEC 60068-2- Electrical ~ |Part 2: Test methods- |Max 150 C
66:1994 machinery for |Test Cx: Damp heat Humidity: (80 ~ 98) % BS N
' industries  |steady sate(unsaturated |R.H.
pressurized vapour)
Environmental testing -
. Part 2-67: Tests - Test .
Electrical . Max 90 C
IEC 60068-2- : Cy: Damp heat, steady P 5
67:2019 miancgbgirrigor state, accelerated test Elf_lm'd'ty' (80 ~ 98) % BS N
primarily intended for :
components
. : : Vibration frequency: (4
5. Electrical Environmental testing - |°
|6E.(2:§§7068 2 machinery for |Part 2-6: Tests-Test Fc: Vi%rgggwazcceleration' BS N
) industries  |Vibration (Sinusoidal) (0.98 ~ 980) ™ )
Electrical Environmental testing - |Temperature: (25 ~ 45)
IEC 60068-2- machinery for |Part 2-78: Tests -Test 1T BS N
78:2012 industri)(/es Cab: Damp heat, steady |Humidity: (80 ~ 98) %
state R.H.
Electritc)al relaysr-] Pakrt
21: Vibration, shock, . . )
IEC 60255-21- Electrical |bump and seismic tests Y'B%gg? :lrzequency. (4
11988 machinery for |on measuring relays and |\ it -2fion acceleratio: BS N
: industries  |protection equipment - (0.98 ~ 980) ™ :
Section One: Vibration : °
tests (sinusoidal)
EIectrigal relaysr-] Pakrt
21: Vibration, shock, . . )
IEC 60255-21- Electrical ~ [bump and seismic tests \thz)r(a)‘([)lggw :lrzequency. (4
2:1938 machinery for |on measuring relays and Vibration acceleration: BS N
’ industries  |protection equipment - (0.98 ~ 980) & ’
Section Two: Shock and Y- °
bump tests
Measuring relays and
protection equipment -
Part 27: Product safety ‘
) requirements Withstand voltage:
IEC 60255- Electrical  |(Accept only) Max.3 kV ,
272023 machinery for |9.6.4.3 A.C. or D.C. Insulation Resistance: BS N
' industries  |dielectric voltage DC 500V, DC 1000V
9.6.4.4 Insulation 8 V a.c. Max.45A
Resistance
9.6.4.5 Protective
bonding tests
Degrees of protection
I I proan()ded by enclosure(IP
Electrica Code
IEC 60529: 2013 | machinery for |<Exception (RN A SF-2 N
industries  [14.2.9 Test for second

characteristic numerals
9 with the drip box
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
. Railway applications-
Railroad : -
: Electronic equipment . .
IEC 60571:2012 | vehiclesand |,y oy salt: 35 °C, SF-2 N
related i K Nacl (5+1) %
roducts  |re!ling stock
P 12.2.11 salt mist test
Railway applications- B
Electronic equipment I%%n)poeéature. (-50
used on Vibration frequency: (1
rojling stock ~ 2 000) Hz
12.2.4 Cold start test g -
Railroad 12.2.5 Dry heat test Etf_'m'd'ty' (50 ~ 95) %
EC 60571:2012 | Vehiclesand |12.2.6 Damp heattest, \vipration/shock BS N
products  [12.2.10 In%ulation test Scécoe)lﬁ/rsaatlon. (0.98 ~
12.2.12 Vibration, ; . .
Shock and bump test E‘(S:ué%t(')o\r) resistance:
12.2.15 Low - )
- Withstand voltage:
temperature storage
test Max. 3 000V a.c.
Fr{]aillroad g Railllway appllications - Vit2)r8‘8851 frequency: (1
. vehicles and |Rolling stock equipment |~ Hz
IEC 61373:2010 related - Shock and vibration Vibration acceleration: BS N
products |[tests (0.98 ~ 980) m&
Altitude: (5 ~101.3)
kPa
Temperature: (-70 ~
: Safety of primaryand |80 C
Electrical seconydarplithiugn cells | Vibration frequency: (4
IEC 62281:2023 materials and and batteyries durin ~ 2 000) Hz BS N
components transoort 9 Vibration/Shock
P acceleration: (0.98 ~ 1
470) Mg
Drop height: (0.1 ~
1.5 m
Road vehicles - Vibration frequency: (4
_ |Environmental ~ 2 000) Hz
Automobile [conditions and testing | Vibration shock
ISO 16750-3:2012 | and related |for electrical frequency: (0.98 ~ 1 BS N
products  |and electronic 470) &
equipment - Part 3: Drop Height:
Mechanical loads (0.1~1.5)m
Road vehicles -
Environmental
conditions and testing
fcljr electrical and
electronic equipment - A
0 16750-49010 Auéomlobilg E’art 4: CIirT)1atic loads E%rg)pegrature. (-70 .
ISO 16750-4:201 and relate Exception T 5 B N
products |5.4 Ice water shock test Etf_'m'd'ty' (10 ~98) %

5.5 Salt spray tests

5.8 Corrosion test with
flow of mixed gas

5.9 Solar radiation
5.10 Dust test
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Road vehicles - Degrees
of protectlor% (IlP Codel) -
. Protection of electrica
IEC 60255-21- Adtomobile equipment against IP1X to IP6X k-2 N
2:1988 foreign objects, water |IPX1 to IPX8
products
and access
{Exception>
IPX4K, IPX9K
Guidance for Approval
of Manufacturing
Process and Type
Approval, Etc. 2015
Chapter 3. Type
Approval
Section 23. Automatic .
an Remote Control \T/grl;[]age?ét(grea(%og v
Systems 1 80)p°C :
o fAetonn i 10-99) %
KR:2021 Ship 2. Functional test RH. £ ) BS N
3. Power lose test \thz)r(a)‘([)lggw Hrzequency. @
4. Power change test Vibration acceleratio:
7. Temperature and ' °
Humidity test
8. Vibration test
10. Insulation resistance
test _
11. Electric strength test
12. Cold test
Ter)nperature: (-25 ~
. . 90) C
Automobile }gg?gargf/%ﬁgeg Systems |\sibration frequency: (4
KS C 5078:2015 and related accidents ~ 2 000) Hz BS N
products 7.3 Environment test Xféﬂﬂﬁ?ﬁ%ﬁg _
980) "
Railway car luminaries Cl1n
Railroad  |for fluorescent lamps ggsnogerature. (-10
KS C 7620:2003 vehicles and %Egcﬁgggnt)est Vibration frequency: (4 BS N
' related 7'11 Luminous Flux rate | .2000) Hz ,
products tost Vibration acceleration:
. (0.98 ~ 980) m&"
7.13 Noise strength test
5. Electrical Environmental testing - ) o
ﬁczgzzg 60068-2 machinery for |Part 2-11: Tests - Test %gl}r 1 ()33 +2) *C, Nad| SF-2 N
: industries  |Ka: Salt mist - °
. Electrical Envrionmental Testing- . R
}%%5% 60068-2 machinery for |Part2: Tests-Tests M: ﬁFl)’gtude. (5-101.3) BS N
: industries  [Low air pressure
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental
testing - Part 2-
| | 14 Thests - T%est
. Electrica N : Change o pE
ﬁ%%% 60068-2" | machinery for |temperature E%%n)pcgrature. (65 BS N
) industries | (Exception)
Test Nc: Rapid change
of temperatur, two-
fluid-bath method
. Electrical Environmental Testing - A
}1<5286%C 60068-2 machinery for |Part 2-1: Tests - Test A: Igl;nogerature. (70 BS N
) industries  |Cold
Electrical Basic Environmental '
KS C IEC 60068-2- machinery for Testing Procedures - Shock acceleration: BS N
27:2008  Uetiias " |Part 2: Tests - TestEa  |(0.98 ~ 1 470) "
and guidance: Shock
. Electrical Environmental Testing - . 5
gszgégc 60068-2 machinery for |Part 2-2: Tests - Test B: ;grg)pograture. (25 BS N
) industries  |Dry heat
Electrical Environmental testing - |Temperature: (20 ~ 60)
KS C IEC 60068-2- | “IeE R | |Part 2-30: Tests - Test |G BS N
30:2005 industriyes Db: Damp heat, cyclic  |Humidity: (50 ~ 95) %
(12 h+ 12 h cycle) R.H.
Environmental
I I testing - Part 2-
Py Electrica 31 : Tests - Test P ~
g?%%% 60068-2 machinery for |Ec : Rough handling ﬁ)ré))pnt]welght. (0.1 BS N
) industries  [shocks, primarily for :
equipment-type
specimens
Environmental Testing - 0
38:707] machinery for |Z/AD: Composite Humidity: (10 ~ 98) % BS N
' industries  |temperature/humidity o, '
cyclic test A
Environmental testing -
Part 2-52: Tests - Test . o
KS C IEC 60068-2- | Electrical Kb Salt mist, cyclic %glfr '1()35;’ +2) °C, Nadl
55:9017 machinery for |(sodium chloride $tora e.°(23 ~55) °C SF-2 N
' industries  |solution) 45 Nggé) % R H '
<Exception) o R
Test method 8
Electrical Environmental testing - |Vibration frequency: (4
KS C IEC 60068-2- | s 0ndl | Part 2-57: Tests - Test Ff:|~ 2 000) Hz BS N
57:2013 industriés Vibration - Time-history [Acceleration: (0.98 ~
method 980) "
Environmental Testing - |, ,: . )
KS C IEC 60068-2- | Electrical |Part 2-64: Tests - Test Y'Brggg)n |1‘|rzequency. (4
61:2008 machinery for |Fh: Vibration, Acceleration: (0.98 ~ BS N
: industries  |[broadband random and A

guidance

980) "&
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental testing- .
KS C IEC 60068-2- Electrical Part2: Test methods- %Aax temperature: 150
66:1994 machinery for |Test Cx: Damp heat, Humnidity: (80 ~ 95) % BS N
' industries  |steady state(unsaturated|p 1y ¥ °
pressurized vapour) A
Environmental testing -
. Part2: Tests-test Cy: 5
Electrical Max 90 C
KS C IEC 60068-2- : Damp heat, steady P 5
67:1995 miancgbgirrigor state, accelerated test Elf_lm'd'ty' (80 ~95) % BS N
primarily intended for :
components
s Clec sooss- | Hectical |Envronmentaltesting - |X8E6q T |
6:2015 vhile: y Tor Fa'rV'b i es(s_ e.sd ) | Vibration acceleration:
industries c: Vibration(sinusoidal) | 95"~ 9g0) me
Electrical Envrionmental testing - |Temperature: (25 ~ 45)
KS CIEC 60068-2- | | hinery for [Part1-78: Tests-Test c BS N
78:2012 ¢ Y Cab: Damp heat, steady |Humidity: (80 ~ 98) %
industries
state R.H
Electrical relays - Part 21|
) : Vibration, shock, bump |Vibration frequency: (4
KS C IEC 60255- Electrical  |and seismic tests on ~ 2 000) Hz
27-1:1988 machinery for |measuring relays and  |Vibration/Shock BS N
: industries  |protection equipment- |acceleration: (0.98 ~
Section 1 : Vibration 980) "&
tests (sinusoidal)
Electrical relays- Part 21 |
. : Vibration, shock, bump |Vibration frequency: (4
KS C IEC 60255- Electrical  |and seismic tests on ~ 2 000) Hz
271-7:1988 machinery for |measuring relays and  |Vibration/Shock BS N
) industries  |protection equipment - |acceleration: (0.98 ~
Section 2 : Shock and 980) "
bump tests
Measuring relays and
protection equipment -
Part 27: ‘
I I Pr](c)duct WlthSBtind voltage:
_ Electrica safety requirements Max 3 kV
5%%%% 60255 machinery for |10.6.4.3 A.CorD.c. Insulation Resistance: BS N
) industries  |.dielectric voltage DC500V,DC 1000V
10.6.4.4 Insulation 8 V a.c. Max.45A
Resistance
10.6.4.5 Protective
bonding resistance
Degrees of protection
I I E)rowdgd) by enclosures
. Electrica IP Code
58 1C3IEC 60529: machinery for | (Exception) :?& :Eg :?6()8( SF-2 N
industries  |14.2.9 Test for second

characteristic numerals
9 with the drip box
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
EIec(;[ronic (_elquir;]).rr;ent IeSrg)pgcraturei (-50 ~
used on rail vehicles : . )
1%.%.4 Coldhstart test Y'S%BS? If{rzequency. a
12.2.5 Dry heat test g -
< C IEC Fﬁaillroad g 12.|2.6 Damp heat test, Eﬂn'd'ty' (50 ~ 95) %
vehicles and |cyclic al
60571:2012 related 12.2.10 Insulation test gétég?é'%?i/gﬁ.o(%kgs ~ BS N
products 12.2.12 Vibration, 980) M T
Shock and bump test |j < jation resistance:
12.2.15 Low DC 500 V
temperature storage withstand voltage:
test Max. 3 000 V a.c.
Railroad  |Railway applications — |Vibration frequency: (1
KS CIEC vehicles and |Rolling stock equipment |~ 2 000) Hz BS N
61373:2010 related — Shock and vibration  |Acceleration: (0.98 ~
products |tests 980) m/s2
Altitude: (5 ~ 101.3)
kPa
Temperature: (-70 ~
Electrical |>2fety of primary and Q/?b%‘l?on frequency: (4
S oSo1 | materias and secondany i cels |- 5808 s |
) components |y o 9 Vibration/Shock
P acceleration: (0.98 ~ 1
470) &
Drop height:
(0.1~1.5)m
Fr{]aillroad 4 |Vibration Testing Vigrg’gggw grequencyi “
. vehicles an ~ z
KS R 1034:2006 related ,Iz\/luettgr%ij)sbﬁgrParts Vibration acceleration: BS N
products (0.98 ~ 980) ms
Fr{]aillroad g TEST I\/IIEO'I'H%DS FORS Vit2)r8’88;1 frequency: (1
. vehicles and |VIBRATION OF PART ~ Hz
KSR 9144:2021 related  |OF RAILWAY ROLLING  |Vibration acceleration: BS N
products |STOCK (0.98 ~ 980) m&
Railroad Vibration frequency: (1
KsRo186:2021 | vehiclesand |cli2 "ORERATION |~ 2000) H BS N
: related TEST METHODS Acceleration: (0.98 ~
products 980) "
Railroad
: PARTS FOR RAILWAY S
. vehicles and h Shock acceleration:
KSR 9187:2021 related E/IE_H_,%DSSHOCK TEST (0.98 ~ 1 470) "% BS N
products
Road vehicles - Electrical
A ol d|sttcjjrbances frc(j)m
) utomobile |conduction an
55251'%0 7637 and related |coupling 12V, 24 V System BS N
) products |Part 2: Electrical

transient conduction
along supply lines only
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Electrical |mechanical vibrations of | Vibration frequency: (4
MIL-STD-167- machinery for shipboard ~33) Hz BS N
1A:2005 industri)(/as equipment(Type I- Vibration acceleration:
Environmental) (0.98 ~ 980) m&
EnviLorzjmentaI test @Fl)‘gtude: (5~101.3)
Metho < (=70 ~
38;} Eigh temperature I%rg)pograture. (-70
.1 Low temperature T -
Electrical 503.1 Temperature E“f_lm'd'ty' (10~ 98) %
E'\§/|1|(I3C?T1D975 machinery for SS%%d; Humidity Vibration frequency: (1 BS N
industries 15742 Vibration it 000) P
Procedure | Il v, vi. |Vibration/Shoc
VIL Vil o et S%%(E)I%;atlon. (0.98 ~
516.2 Shock S
: Drop height: (0.1 ~
Procedure |, I, lll, V 1.5)m
Envirr]orcljmerétal test
metnhod an . . e
engineering guidelines @Fl)gtude. (5~101.3)
500.2 Low Temperature: (-70 ~
pressure(Altitude) 1 80)p°C :
Procedure |, Il Humidity: (10 ~ 98) %
Electrical  [201.2 High temperature R H y: °
S100:1083 | machinen for 355 or et '@ |Vibration frequency: (1] B N
shock L Vibration/Szhock
g%% Ul%rgﬁg% acceleration: (0.98 ~
. m/z
Procedure | %80) ﬁ‘ ight: (0.1 ~
516.3 Shock 1@?)9 eight- (v
Procedure |11, Iv, v, |'2/™M
VI
. Environmental test
Electrical ) o
MIL-STD- ; method and Salt: 35 °C, _
810D:1983 m?ﬁg&?{gor engineering guidelines [Nacl (5%1) % SF-2 N
509.3 salt Fog
Envirr]orémer(;tal test
metnhod an . R
engineering guidelines ﬁl)gtUde' (5~101.3)
500.3 Low Temperature: (-70 ~
pPressu(ge (Altitude) 1 80)p°c :
rocedure |, Il ST ~
Electrical 501.3 High temperature Etf_'m'd'ty' (10 ~98) %
S10e16s0 | machinen for |33 3 o ERREE® |Vipration freauency: (1 B N
shock . ) z
Vibration/Shock

507.3 Humidity

514.4 Vibration
Procedure |

516.4 Shock
Procedure 1,11, IV, V,
VI

acceleration: (0.98 ~
980) Mk

Drop height: (0.1 ~
1.5) m
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
. Environmental test
Electrical . o
MIL-STD- ; method and Salt: 35 °C, _
810E:1989 m?ﬁg&?{gor engineering guidelines [Nacl (5%1) % SF-2 N
509.3 salt Fog
Environmental
engineering
considerations and Altitude: (5 ~ 101.3)
laboratory tests kPa
500.4 Low Temperature: (-70 ~
pressure(Altitude) 180) T
. Procedure |, II Humidity: (10 ~ 98) %
MIL-STD-810F Electrical  |501.4 High temperature |R.H.
NOTICE 3: 2003 machinery for |502.4 Low temperature |Vibration frequency: (1 BS N
) industries  [503.4 Temperature ~ 2 000) Hz
shock Vibration/Shock
507.4 Humidity acceleration: (0.98 ~
514.5 Vibration 980) "
Procedure | Drop height: (0.1 ~
516.6 Shock 1.5)m
Procedure |, II, IV, V,
VI
I I Environmental
TR Electrica engineering ) .
RAC')LTISCTE3812%FO3 machinery for |considerations and ??IE/ 35°C, Nad (5 SF-2 N
) industries  |laboratory tests °
509.4 Salt Fog
Environmental
engineering
considerations and Altitude: (5 ~ 101.3)
laboratory tests kPa
500.4 Low Temperature: (-70 ~
pressure(Altitude) 180) T
. Procedure |, II Humidity: (10 ~ 98) %
MIL-STD- Electrical ~ |501.4 High temperature |R.H.
810F 2000 machinery for |502.4 Low temperature |Vibration frequency: (1 BS N
) industries  [503.4 Temperature ~ 2 000) Hz
shock Vibration/Shock
507.4 Humidity acceleration: (0.98 ~
514.5 Vibration 980) "
Procedure | Drop height: (0.1 ~
516.5 Shock 1.5)m
Procedure |, Il, IV, V,
VI
I I Environmental
TR Electrica engineering ) .
g/l1“(_)FS'£800 machinery for |considerations and [%j%lzln(%incb/ SF-2 N
) industries  |laboratory tests R

509.4 Salt Fog
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental
engineering
considerations and
laboratory tests
500.6 Low Altitude: (5 ~101.3)
pressure(Altitude) kPa
Procedure 1, |l Temperature: (-70 ~
501.6 High temperature [180) T
lectrical gg%g %ow temperature ELhmidity: (10 ~98) %
T ectrica .6 Temperature H.
v'\\//l/llﬁr?aTr[m) 2119%014 machinery for |shock Vibration frequency: (1 BS N
ge I industries  |507.6 Humidity ~ 2 000) Hz
514.7 Vibration Vibration/Shock
Procedure | acceleration: (0.98 ~
516.7 Shock 980) "
Procedure 1,11, IV, V, |Drop height: (0.1 ~
Vi 1.5 m
528.1 Mechanical
vibration of shipboard
equipment(Type |
Environmental vibration)
lectrical Environmental
. . ectrica engineering . o
v'\\//l/”@?;r? 211(?(25014 machinery for |considerations and ﬁ%lct;{(?;incé/ SF-2 N
ge - industries  |laboratory tests =170
509.6 Salt Fog
Environmental
engineering
considerations and
laboratory tests
500.5 Low Altitude: (5 ~101.3)
pressure(Altitude) kPa
Procedure |, Il Temperature: (-70 ~
501.5 High temperature |180) C
502.5 Low temperature |Humidity: (10 ~ 98) %
MIL-STD- Electrical 503.5 Temperature RH.
810G:2008 machinery for |shock o Vibration frequency: (1 BS N
’ industries  |{507.5 Humidity ~ 2 000) Hz
514.6 Vibration Vibration/Shock
Procedure | acceleration: (0.98 ~
516.6 Shock 980) "4
Procedure |1, IV, V, |Drop height: (0.1 ~
Vi 1.5 m
528 Mechanical
vibration of shipboard
equipment(Type |
Environmental vibration)
I I Environmental
TR Electrica engineering ) .
gqllc-)é.TzDO% machinery for |considerations and [%j%lzln(%incb/ SF-2 N
’ industries  |laboratory tests R
509.5 Salt Fog
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Environmental
engineering
consideration and
laboratory tests
500.6 Low
Fressure(Altitude) Alltude: (5 ~ 101.3
501.7 High temperature |X"@ L
502.7 Low temperature ygrg)pograture. (-70
503.7 Temperatures I -
Electrical ~ [shock s Eﬂmdlty. (10-98) %
gl\g/%lbgTz%1 9 machinery for g?zg \H/I%rgﬁg% Vibration frequency: (1 BS N
industries Procedure | \7% 000) I-gzh )
516.8 Shock ibration/ 10C
Procedure | II acceleration: (0.98 ~
VoV 980) %4 .
528.1 Mechanical Drop height: Max 1.5
Vibration of Shipboard |™
equipment(Type |
Environmental
Vibration)
(Exception) Type Il -
Internally excited
I I Environmental
A Electrica engineering . .
EI\B/I1I(I_)|_S|'I'2Do1 9 machinery for |consideration and ﬁ%lél'éincé/ SF-2 N
) industries  |laboratory tests =170
509.7 Salt Fog
Environmental
Conditions and Test .
Procedures for Airborne |Altitude: (5 ~ 101.3)
Equipment kPa
Seguoln 4.8 Temperature Ter)nperature: (-55 ~
e and Altitude 85) °C
RTCA DO- SAV(;?Q?Q:{Q% Section 5.0 Temperature [Humidity: (50 ~ 95) % BS N
160G:2010 P ke _ | Variation - RH.
b Section 6.0 Humidity Vibration frequency: (1
Section 8.0 Vibration |~ 2 000) Hz .
(Exception) Vibration acceleratio:
4.6 Altitude,. (0.98 ~ 980) "«
Decompression and
Overpressure Tests
Environmental
Condiéions ?cnd Teét <l ¥
L Procedures for Airborne [Salt : 35 °C, Nacl (5 +
Aviation and : '
RTCA DO- Equipment 1) % )
160G:2010 spaggéﬁlcaéed Section 14.0 salt Waterproofness : Max SF-2 N
b Spray(salt Fog) 280 L/mi/h
Section 10.0
Waterproofness
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Rorvea Labornatony rdeeneditation Scheme

No. KT689
Materials/ Standard . Field
Test method Products designation Test range Site testing
Altitude: (5 ~ 101.3)
kPa
Temperature: (-70 ~
Recommendations on 180) C
the TRANSPORT OF Humidity: (10 ~ 98) %
ST/SG/AC.10/11/R Electrical DANGEROUS GOODS - |R.H.
ev.6 materials and |Manual of Tests and Vibration frequency: (4 BS N
Amend.1:2017 components |Criteria(38.3 Lithium ~ 2 000) Hz
metal and lithium ion Vibration/Shock
batteries) acceleration: (0.98 ~ 1
470) Mg
Drop height: (0.1 ~
1.5 m
Altitude: (5 ~ 101.3)
kPa
Temperature: (-70 ~
Recommendations on 180) C
| | the TEANSPCS)RGTOOOF c Humidity: (10 ~ 98) %
Electrica DANGEROU DS - |R.H.
2J/§%6A1%1 O/11/R materials and |Manual of Tests and Vibration frequency: (4 BS N
e components |Criteria(38.3 Lithium ~ 2 000) Hz
metal and lithium ion Vibration/Shock
batteries) acceleration: (0.98 ~ 1
470) &
Drop height: (0.1 ~
1.5 m
Altitude: (5 ~ 101.3)
kPa
Temperature: (-70 ~
Recommendations on 180) T
cecica | [DCERESTI o o (100
ectrica - |R.H.
23/75.%@1‘%'10/1 /R materials and |Manual of Tests and Vibration frequency: (4 BS N
e components |Criteria(38.3 Lithium ~ 2 000) Hz
metal and lithium ion Vibration/Shock
batteries) acceleration: (0.98 ~ 1
470) Mg
Drop height: Max 1.5
m
End.
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