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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
TE-003, Electromagnetic Interference.

This Standard is identical with, and has been reproduced from, CISPR 16-4-1:2003,
Specification for radio disturbance and immunity measuring apparatus and methods, Part 4-1:
Uncertainties, statistics and limit modelling—Uncertainties in standardized EMC tests.

The objective of this Standard is to specify guidance on the treatment of uncertainties to those
who are involved in the development or modification of CISPR electromagnetic compatibility
(EMC) standards.

This Standard is Part 4.1 of AS/NZS CISPR 16.4, Specification for radio disturbance and
immunity measuring apparatus and methods, which consists of the following:

Part 4.1: Uncertainties, statistics and limit modelling—Uncertainties in standardized EMC tests
(this Standard)

Part 4.2: Uncertainties, statistics and limit modelling—Uncertainty in EMC measurements

Part 4.3: Uncertainties, statistics and limit modelling—Statistical considerations in the
determination of EMC compliance of mass-produced products

Part 4.4: Uncertainties, statistics and limit modelling—Statistics of complaints and a model for
the calculation of limits

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an informative
annex is only for information and guidance.

As this Standard is reproduced from an international standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number
appears only on the cover.

(b) In the source text ‘this International Standard’ should read ‘this Australian/New Zealand
Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

CISPR AS/NZS CISPR

16 Specification for radio disturbance and 16 Specification for radio disturbance and
immunity measuring apparatus and immunity measuring apparatus and
methods methods

16-1-1 Part 1-1: Radio disturbance and 16.1.1 Part 1.1: Radio disturbance and
immunity measuring apparatus— immunity measuring apparatus—
Measuring apparatus Measuring apparatus

16-1-2 Part 1-2: Radio disturbance and 16.1.2 Part 1.2: Radio disturbance and
immunity measuring apparatus— immunity measuring apparatus—
Ancillary equipment—Conducted Ancillary equipment—Conducted

disturbances disturbances



16-1-3

16-1-4

16-1-5

16-2-1

16-2-2

16-2-3

16-2-4

16-3
16-4-2

16-4-3

16-4-4

ISO/IEC
17025

Part 1-3: Radio disturbance and
immunity measuring apparatus—
Ancillary equipment—Disturbance
power

Part 1-4: Radio disturbance and
immunity measuring apparatus—
Ancillary equipment—Radiated
disturbances

Part 1-5: Radio disturbance and
immunity measuring apparatus—
Antenna calibration test sites for 30

MHz to 1 000 MHz

Part 2-1: Methods of measurement of
immunity and disturbance—
Conducted disturbance measurements

Part 2-2: Methods of measurement of
immunity and disturbance—
Measurement of disturbance power

Part 2-3: Methods of measurement of
immunity and disturbance—Radiated
disturbance measurements

Part 2-4: Methods of measurement of
immunity and disturbance—Immunity
measurements

Part 3: CISPR technical reports

Part 4-2: Uncertainties, statistics and
limit modelling—Measurement
instrumentation uncertainty

Part 4-3: Uncertainties, statistics and
limit modelling—Statistical
considerations in the determination of
EMC compliance of mass-produced
products

Part 4-4: Uncertainties, statistics and
limit modelling—Statistics of
complaints and a model for the
calculation of limits

General requirements for the
competence of testing and calibration
laboratories

16.1.3

16.1.4

16.1.5

16.2.1

16.2.2

16.2.3

16.2.4

16.3
16.4.2

16.4.3

16.4.4

AS ISO/IEC
17025

Part 1.3: Radio disturbance and
immunity measuring apparatus—
Ancillary equipment—Disturbance
power

Part 1.4: Radio disturbance and
immunity measuring apparatus—
Ancillary equipment—Radiated
disturbances

Part 1.5: Radio disturbance and
immunity measuring apparatus—
Antenna calibration test sites for 30

MHz to 1 000 MHz

Part 2.1: Methods of measurement of
immunity and disturbance—
Conducted disturbance measurements

Part 2.2: Methods of measurement of
immunity and disturbance—
Measurement of disturbance power

Part 2.3: Methods of measurement of
immunity and disturbance—Radiated
disturbance measurements

Part 2.4: Methods of measurement of
immunity and disturbance—Immunity
measurements

Part 3: CISPR technical reports

Part 4.2: Uncertainties, statistics and
limit modelling—Measurement
instrumentation uncertainty

Part 4.3: Uncertainties, statistics and
limit modelling—Statistical
considerations in the determination of
EMC compliance of mass-produced
products

Part 4.4: Uncertainties, statistics and
limit modelling—Statistics of
complaints and a model for the
calculation of limits

General requirements for the
competence of testing and calibration
laboratories



CONTENTS
Page
GBIl . 1
L B Yo o o1 T 1
1.2  Structure of clauses related to standards compliance uncertainties......................... 1
NOrmative refereNCeS ... oo 2
Terms and defiMitiONS . ... ..o 3
Basic considerations on uncertainties in emission measurements .................. 6
4.1 INtrOdUCH ON . 6
4.2 Types of uncertainties in emission measurements..............coocoeeiiiiiiiiii i, 8
4.2.1 Purpose of uncertainty considerations................cooii 8
4.2.2 Categories of uncertainty SOUMCEeS ............coiiiiiiiiiiiii e 10
4.2.3 Summary of types of uncertainties .................. 12
4.2.4 Influence quantities ... ..o 13
4.2.5 The measurand and the intrinsic uncertainty ........................ 14
4.3 Relation between standards compliance uncertainty and interference
o1 o] oF=1 o 11 1 Y20 16
4.3.1 The measurand and the associated limit ... 16
4.3.2 Process of determination and application of uncertainties ......................... 17
4.4 Assessment of uncertainties in a standardized emission measurement................. 18
4.4.1 The process of uncertainty estimation.....................cooii 18
4.4.2 Step 1: Definition of the purpose of the uncertainty consideration ............. 19
4.4.3 Step 2: Identifying the measurand, its uncertainty sources and
influence qUAaNTIties ... .. ... 19
4.4.4 Step 3: Evaluate the standard uncertainty of each relevant influence
QUANEIEY 21
4.45 Step 4: Calculation of the combined and expanded uncertainty ................. 22
4.5 Verification of the uncertainty budget.................oooo 23
4.5 1 INtrodUCHION ... .o 23
452 Test laboratory comparison & the measurement compatibility
FEQUINEMENE . . 23
4.5.3 Inter-laboratory comparison & statistical evaluation................................... 25
4.5.4 Application of a ‘calculable EUT ... 25
4.5.5 Application of a ‘reference EUT ... 26
4.6 Reporting of the uncertainty ... 26
4.6.1 Reporting results of uncertainty assessments .................ccoocoiii, 27
4.6.2 Uncertainty statements in routine compliance measurement results .......... 27
4.6.3 Reporting of the expanded uncertainty ... 27
4.7 Application of uncertainties in the compliance criterion ................................. 28
471 INtrodUCHION ... .o 28
4.7.2 Manufacturers compliance criterion for compliance measurements ............... 29
47.3 Compliance criteria for mass produced products (80 %/80 % rule).............. 30
474 Compliance criteria for quality assurance tests using a reference EUT ....... 30
Basic considerations on uncertainties in immunity testing ... 30
Voltage MeEaSUIrEMENTS L. . e 31
B.1  INtrOdUCHION ... 31

6.2 Voltage measurements (general) . ... 31



B.2.1  INtrodUCHION ... ..o 31

6.2.2 Voltage measurements basiCs...........ooooiiii 31

6.2.3 The disturbance source and types of voltage................coocoi . 33

6.3 Voltage measurements using a voltage probe ... 34

6.4 Voltage measurement using a V-terminal Artificial Mains Network......................... 35
B.4.1  INtrodUCHION ... ..o 36

6.4.2 Basic circuit diagram of the voltage measurement....................coooeinn. 36

6.4.3 Voltage measurement and standards compliance uncertainty.................... 36

B8.4.4 Combined UNCErtainty .........oooiiiiii 38

6.4.5 The compliance Criterion ...t e 38

6.4.6 Influence quantities ... 39

6.5  Bibliography ... 43
Annex 6-A Numerical example of the consequence of Faraday’s law....................cocoo. 45
Annex 6-B Possible amendments to CISPR publications with regard to voltage measurements ........ 47
7 Absorbing clamp measurements . ... 50
8 Radiated emisSSion MeaSUIrEMENTS ... ... i 50
9 Conducted immunity MeasUremMeENtS .. ... 50
10 Radiated immunity measUremMentS. ... ... 50
Annex A (informative) Compliance uncertainty and interference probability ......................... 51

Annex B (informative) Analysis method of results of an inter-laboratory test........................ 54



Vi

NOTES



STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Specification for radio disturbance and immunity measuring apparatus
and methods
Part 4.1: Uncertainties, statistics and limit modelling—Uncertainties in
standardized EMC tests

1 General

1.1 Scope

This part of CISPR 16-4 gives guidance on the treatment of uncertainties to those who are
involved in the development or modification of CISPR electromagnetic compatibility (EMC)
standards. In addition, this part provides useful background information for those who apply
the standards and the uncertainty aspects in practice.

The objectives of this part are:

a) to identify the parameters or sources governing the uncertainty associated with the
statement that a given product complies with the requirement specified in a
CISPR recommendation. This uncertainty will be called ‘standards compliance uncertainty’
(abbreviated as SCU, see 3.16);

b) to give guidance on the estimation of the magnitude of the standards compliance
uncertainty;

c) to give guidance for the implementation of the standards compliance uncertainty into the
compliance criterion of a CISPR standardised compliance test.

As such, this part can be considered as a handbook that can be used by standards writers to
incorporate and harmonise uncertainty considerations in existing and future CISPR standards.
This part also gives guidance to regulatory authorities, accreditation bodies and test
engineers to judge the performance quality of an EMC test-laboratory carrying out
CISPR standardised compliance tests. The uncertainty considerations given in this part can
also be used as guidance when comparing test results (and its uncertainties) obtained by
using different alternative test methods.

The uncertainty of a compliance test also relates to the probability of occurrence of an
electromagnetic interference (EMI) problem in practice. This aspect is recognized and
introduced briefly in this part. However, the problem of relating uncertainties of a compliance
test to the occurrence of EMI in practice is not considered within the scope of this part.

The scope of this part is limited to all the relevant uncertainty considerations of a
standardized EMC compliance test.

1.2 Structure of clauses related to standards compliance uncertainties

The result of the application of basic considerations (Clauses 4 and 5) in this part to existing
or new CISPR standards will lead to proposals to improve and harmonise the uncertainty
aspects of those CISPR standards. Such proposals will also be published as a report within
this part and will give the background and rationale for improvement of certain
CISPR standards. Clause 6 is an example of such a report.
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