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Foreword

The text of document 77A/201/FDIS, future 
edition 1 of IEC 61000-4-16, prepared by SC 77A, 
Low-frequency phenomena, of IEC TC 77, 
Electromagnetic compatibility, was submitted to 
the IEC-CENELEC parallel vote and was approved 
by CENELEC as EN 61000-4-16 on 1998-01-01.

The following dates were fixed:

Annexes designated “normative” are part of the 
body of the standard. 
Annexes designated “informative” are given for 
information only. 
In this standard, Annex ZA is normative and 
Annexes A, B and C  are informative. 
Annex ZA has been added by CENELEC.

Endorsement notice
The text of the International Standard 
IEC 61000-4-16:1998 was approved by CENELEC 
as a European Standard without any modification.

In the official version, for Annex C, Bibliography, 
the following note has to be added for the standard 
indicated:
IEC 61000-4-6  NOTE: Harmonized as EN 61000-4- 6:1996 (not 
modified)

Foreword to Amendment A1

The text of amendment 1:2001 to the International 
Standard IEC 61000-4-16:1998, prepared by 
SC 77B, High frequency phenomena, of IEC TC 77, 
Electromagnetic compatibility, was submitted to 
the Unique Acceptance Procedure and was approved 
by CENELEC as amendment A1 to 
EN 61000-4-16:1998 on 2004-05-01 without any 
modification.

The following dates were fixed:

Endorsement notice
The text of the amendment 1:2001 to the 
International Standard IEC 61000-4-16:1998 was 
approved by CENELEC as an amendment to the 
European Standard without any modification.

— latest date by which the EN 
has to be implemented at 
national level by publication 
of an identical national 
standard or by endorsement (dop) 1998-10-01

— latest date by which the 
national standards 
conflicting with the EN 
have to be withdrawn (dow) 1998-10-01

— latest date by which the 
amendment has to be 
implemented at national 
level by publication of an 
identical national standard 
or by endorsement (dop) 2005-05-01

— latest date by which the 
national standards 
conflicting with the 
amendment have to be 
withdrawn (dow) 2007-05-01
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Foreword to Amendment A2
The text of document 77A/691/FDIS, future 
amendment 2 to IEC 61000-4-16:1998, prepared by 
SC 77A, Low frequency phenomena, of IEC TC 77, 
Electromagnetic compatibility, was submitted to 
the  IEC-CENELEC parallel vote and was 
approved by CENELEC as amendment A2 to 
EN 61000-4-16:1998 on 2011-01-01.
Attention is drawn to the possibility that some of 
the elements of this document may be the subject 
of patent rights. CEN and CENELEC shall not 
be held responsible for identifying any or all such 
patent rights.
The following dates were fixed:

—  latest date by which the  
amendment has to be  
implemented at national  
level by publication of  an  
identical national standard  
or by endorsement  (dop) 2011-10-01 

—  latest date by which the  
national standards  
conflicting with the  
amendment have to  
be withdrawn (dow) 2014-01-01 

Endorsement notice
The text of amendment 2:2009 to the International 
Standard IEC 61000-4-16:1998 was approved by 
CENELEC as an amendment to the European 
Standard without any modification.
In the official version, for Bibliography, the 
following note has to be added for the standard 
indicated:
4 IEC 61000-4-6 NOTE   Harmonized as EN 61000-4-6. 

BS EN 61000-4-16:1998+A2:2011
EN 61000-4-16:1998+A2:2011 (E)

Full document details: BS EN 61000-4-16:1998+A2:2011

http://dx.doi.org/10.3403/01417470U
http://dx.doi.org/10.3403/01417470U
http://dx.doi.org/10.3403/02460265U
http://dx.doi.org/10.3403/02460265U
http://dx.doi.org/10.3403/02460265U
http://www.avadocuments.com/doc/bs-en-61000-4-16-1998-a2-2011
http://www.avadocuments.com/doc/bs-en-61000-4-16-1998-a2-2011


CONTENTS

INTRODUCTION ................................................................................................................... 4

  1 Scope .............................................................................................................................. 5
  2 Normative references ...................................................................................................... 6
  3 General........................................................................................................................... 6
  4 Definitions....................................................................................................................... 7
  5 Test levels ...................................................................................................................... 8

5.1 Test levels at mains frequency ............................................................................... 8
5.2 Test levels in the frequency range 15 Hz-150 kHz .................................................. 9

  6 Test equipment ............................................................................................................... 9
6.1 Test generators ..................................................................................................... 9
6.2 Verification of the characteristics of the test generators ..........................................11

6.3 Coupling/decoupling networks ................................................................................11

  7 Test set-up .....................................................................................................................12

7.1 Earthing connections..............................................................................................13

7.2 Equipment under test .............................................................................................13

7.3 Test generators .....................................................................................................13

7.4 Decoupling/isolation devices ..................................................................................13

  8 Test procedure................................................................................................................13

8.1 Laboratory reference conditions .............................................................................14

8.2 Execution of the test ..............................................................................................14
  9 Evaluation of test results .................................................................................................16

10 Test report ......................................................................................................................16

Annex A (informative)  Sources of disturbances and coupling mechanisms ...........................21

Annex B (informative)  Selection of test levels ......................................................................23

Annex C (informative)  Bibliography......................................................................................25

Figure 1 – Example of equipment ports and configuration ......................................................17

ugiFrP – 2 eroffo eli et ehtst voegatl ......................................................................................81

ugiFrS – 3 ecehmcita p nirnicifo elp eneg ehtrrota fro .dc. et egatlovsts..................................81

ugiFrS – 4 ecehmcita p nirnicifo elp eneg ehtrrota fro etsts ta msnia frneuqecy .....................81

FirugcS – 5 emehcita circfo tiu c ehtT gnilpuo wtenrok fro cmomcinurop noitast
rehto dna oprst dednetni fro cennocylhgih ot noit nalabciap ders ............................................91

ugiFrS – 6 ecehmcita circtiu for tyet epsts..............................................................................02

Page 3

TNOCENTS

NITROCUDTION .................................................................................................................... 4

  1 Scepo .............................................................................................................................. 5
  2 Normaitve referneces ...................................................................................................... 6
  3 General........................................................................................................................... 6
  4 Defnoitinis....................................................................................................................... 7
  5 Tesel tvesl ...................................................................................................................... 8

1.5 Tesslevel t ta masni frneuqecy ............................................................................... 8
2.5 Tesslevel t eht ni frneuqecy rH 51 egnaz-051 kHz .................................................. 9

  6 Tespiuqe tmtne ............................................................................................................... 9
1.6 Teseneg trotars ..................................................................................................... 9
2.6 Verificfo noita eht cahracetristics fo et ehtst enegrotars ..........................................11

3.6 Ced/gnilpuocten gnilpuoworks ................................................................................11

  7 Test set-pu .....................................................................................................................21

1.7 Eargniht cennocnoits..............................................................................................31

2.7 Epiuqmrednu tne etst .............................................................................................31

3.7 Teseneg trotars .....................................................................................................31

4.7 Deci/gnilpuosed noitalovicse ..................................................................................31

  8 Tesp trocudere................................................................................................................31

1.8 obaLrotary refernece csnoitidno .............................................................................41

2.8 Execufo noit et ehtst ..............................................................................................41
  9 Evafo noitaul etst resutls .................................................................................................61

01 Test ropert ......................................................................................................................61

xennA A (inform)evita  uoSrcse fo idsturnabcse dna cgnilpuo mecinahsms ...........................21

xennA B (informa)evit  eleSctfo noi etst slevel ......................................................................32

Annex C (informative)  Bibliography......................................................................................25

Figure 1 – Example of equipment ports and configuration ......................................................17

Figure 2 – Profile of the test voltage ......................................................................................18

Figure 3 – Schematic in principle of the generator for d.c. voltage tests..................................18

Figure 4 – Schematic in principle of the generator for tests at mains frequency .....................18

Figure 5 – Schematic circuit of the coupling T network for communication ports
and other ports intended for connection to highly balanced pairs ............................................19

Figure 6 – Schematic circuit for type tests..............................................................................20

3 egaP
8991:61−4−00016 NE

Annex ZA (normative) Normative references to international publications with their
corresponding European publications ................................................................................................... 26

!

"

BS EN 61000-4-16:1998+A2:2011
EN 61000-4-16:1998+A2:2011 (E)

Full document details: BS EN 61000-4-16:1998+A2:2011

http://www.avadocuments.com/doc/bs-en-61000-4-16-1998-a2-2011
http://www.avadocuments.com/doc/bs-en-61000-4-16-1998-a2-2011


INTRODUCTION

This standard is part of the IEC 61000 series, according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment

Description of the environment
Classification of the environment
Compatibility levels

Part 3: Limits

Emission limits
 Immunity limits (in so far as they do not fall under the responsibility of the product committees)

Part 4: Testing and measurement techniques

Measurement techniques
Testing techniques

Part 5: Installation and mitigation guidelines

Installation guidelines
Mitigation methods and devices

Part 6: Generic standards

Part 9: Miscellaneous

This part is an international standard which gives immunity requirements and test procedures
related to conducted, common mode disturbances in the range d.c. to 150 kHz.
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ELECTROMAGNETIC COMPATIBILITY (EMC) –

Part 4-16: Testing and measurement techniques –
Test for immunity to conducted, common mode disturbances

in the frequency range 0 Hz to 150 kHz

1 Scope

This part of IEC 61000 relates to the immunity requirements and test methods for electrical and
electronic equipment to conducted, common mode disturbances in the range d.c. to 150 kHz.

The object of this standard is to establish a common and reproducible basis for testing
electrical and electronic equipment with the application of common mode disturbances to
power supply, control, signal and communication ports.

This standard defines

– test voltage and current waveform;
– range of test levels;
– test equipment;
– test set-up;
– test procedures.

For some types of ports, for example ports intended to be used with highly balanced lines,
additional test provisions may be established by product committee specifications.

The test is intended to demonstrate the immunity of electrical and electronic equipment when
subjected to conducted, common mode disturbances such as those originating from power line
currents and return leakage currents in the earthing/grounding system.

The disturbances produced by 400 Hz mains systems are not included in the scope of this
standard.

Actual interference due to these disturbance phenomena is relatively rare, except in industrial
plants. Product Committees should therefore consider whether there is a justification for
applying this standard in their Product/Product Family standards (see also clause 3).

This test is not relevant for equipment ports intended to be connected to short cables, having a
length less than 20 m or less.

The immunity to harmonics and interharmonics, including mains signalling, on a.c. power
ports (in differential mode) is not included in the scope of this standard and is covered by
IEC 61000-4-13.

The immunity to conducted disturbances generated by intentional radio-frequency transmitters
is not included in the scope of this standard and is covered by IEC 61000-4-6.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60050(161), International Electrotechnical Vocabulary (IEV) – Chapter 161: Electromagnetic
 compatibility

IEC 60068-1, Environmental testing – Part 1: General and guidance

3 General

The conducted, common mode disturbances in the frequency range d.c. to 150 kHz may
influence the reliable operation of equipment and systems installed in residential areas,
industrial areas and electrical plants.

Only those ports of an EUT which are likely to be subjected to the disturbances dealt with by
this standard shall be considered for the application of its requirements.

The disturbances are typically generated by

– the power distribution system, with its fundamental frequency, significant harmonics and
interharmonics;

– power electronic equipment (e.g. power convertors), which may inject disturbances into the
ground conductors and earthing system (through stray capacitance or filters), or generate
disturbances in signal and control lines by induction.

At the mains frequency, and harmonics of the mains frequency, the disturbances are usually
generated by the power distribution system (fault and leakage currents in the ground and
earthing systems).

At frequencies above the range of harmonics of the mains frequency (up to 150 kHz) the
disturbances are usually generated by power electronic equipment, which is often found in
industrial and electrical plants.

The coupling of the source of disturbances with the power supply, signal, control and
communication cables, transfer these disturbances to the ports of the equipment under test.

Because the coupling mechanisms defined above cannot be completely eliminated, it is
necessary for equipment to have adequate immunity to the disturbances.
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Depending on the type of installation, the disturbances may be classified as follows:

a) voltage/current at power frequency: d.c., 162/3 Hz, 50 Hz and 60 Hz;
b) voltage/current in the frequency range 15 Hz-150 kHz (including the harmonics of the mains

frequency).

This standard defines the test procedures for both the categories of disturbance defined above.
The applicability of the tests should be defined in the product standard.

Annex A contains more information on the phenomena.

4 Definitions

For the purpose of this part of IEC 61000, the following definitions are used and apply to the
restricted field of conducted, common mode disturbances in the range d.c. to 150 kHz (not all
of these definitions are included in IEC 60050-161).

4.1
EUT
equipment under test

4.2
auxiliary equipment (AE)
equipment that is necessary for setting up all functions and assessing the correct performance
(operation) of the EUT during the test

4.3
port
particular interface of the specified equipment with the external electromagnetic environment
(see figure 1)

4.4
coupling
interaction between circuits, transferring energy from one circuit to another

4.5
coupling network
electrical circuit for the purpose of transferring energy from one circuit to another

4.6
decoupling network
electrical circuit for the purpose of preventing test voltage applied to the equipment under test
from affecting other devices, equipment or systems which are not under test

4.7
immunity (to a disturbance)
ability of a device, equipment or system to perform without degradation in the presence of an
electromagnetic disturbance [IEV 161-01-20]
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