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PREFACE

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

The objective of this Standard is to specify a method to enable product committees to develop limits
for alternative test methods, using conversions from established limits.

This Standard is identical with, and has been reproduced from CISPR/TR 16-4-5, Ed. 1.0 (2006),
Specification for radio disturbance and immunity measuring apparatus and methods—Part 4-5.
Uncertainties, statistics and limit modelling—Conditions for the use of alternative test methods.

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

(a) In the source text °‘this part of CISPR 16-4° should read ‘this Australian/New Zcaland
Standard’.

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

References to International Standards should be replaced by refererces “*» Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zec'aa Staraard

CISPR AS/NZS CISPR

16 Specification for radio disturbance and 16 Spucif cation for radio disturbance and
immunity measuring apparatus and immu- 1ty measuring apparatus and
methods riethnds

16-4-1 Part 4-1: Uncertainties, statistics and 16.4:1 © Pa.*+.1: Uncertainties, statistics and

(2003) limit modelling—Uncertainties in (2004, lLimit modelling—Uncertainties in
standardized EMC tests standardized EMC tests

16-4-2  Part 4-2: Uncertainties, statistics and 16..*.2° Part 4.2: Uncertainties, statistics and

(2003) limit modelling—Uncertainty in EMC (2004) limit modelling—Uncertainty in EMC
measurements measurements

Only international references that have.bcev adopted as Australian or Australian/New Zealand
Standards have been listed.

The term ‘informative’ has been use1 i1..this Standard to define the application of the annex to which
it applies. An ‘informative’ annex i=.¢1ly for information and guidance.


https://www.stdhive.com/standards/asnzs-cispr-16452013-pdf/

AS/NZS CISPR 16.4.5:2013 3

CONTENTS
S o7 0 o 1= T 6
P (] 4 =Y YN = £ =Y g Lo 6
3 Terms and definitioNS ... e 6
4 Symbols and abbreviated terms. ... ... 7
Lo T 1 04 e To 0o 4 T o TP 8
6 Procedure to derive limits for an alternative test method.............cc.coiiii i 9
G T O 1Y T 9
6.2 Select the reference quantity X........ooooiiiiiiii ‘2
6.3 Describe the test methods and measurands ... 12
6.4 Determine the deviations of the measured quantities from the reference
Lo [ = a1 152 N 13
6.5 Determine the average values of the deviations ...........cc.coiiii 13
6.6 Estimate the standard uncertainties of the test methods...........c.... . 14
6.7 Estimate the expanded uncertainties of the test methods ......... .... SR S 15
6.8 Calculate the average conversion factor...........cooooooo il 16
6.9 Verify the calculated values............coooiiiiiii i e 17
6.10 Apply the CONVErSION ... e 17
Annex A (informative) Remarks on EUT modelling .......0 ..o e, 18
Annex B (informative) Examples of application of the 10ost inethod comparison
T e o7 =T LU 1 /- o T 19
Bibliography........ccooooiiiiii . N S 49
Figure 1 — Overview of quantities to «:st’.nate for use in conversion procedure...................... 10
Figure 2 — Overview of limit conve ~ioi,"procedure using estimated quantities....................... 11
Figure B.1 — Example referenca quantity ......c.ooooiiiiiii 19
Figure B.2 — EUT and antenu set-up for fully anechoic room emission measurement.......... 20
Figure B.3 — EUT and a. tenna set-up for open-area test site measurement.......................... 20
Figure B.4 — Radiatibn characteristics of elementary radiator (left), and scheme of
O 0 o Yo L= I e | ) I PP 21
Figure B.5 — Niaximum average deviations for 3 m FAR (top) and 10 m OATS (bottom)........ 24
Figure B.6 - Sample cumulative distribution function ... 26
Figure i’.7 — Uncertainties due to the unknown EUT characteristic for 3 m FAR (top)
ard TN OATS (DOt OM ) i e 28
‘g B.¢ — Expanded uncertainties (k = 2) of alternative (3 m FAR, top) and
esuhblished (10 m OATS, bottom) test methods ..o 32
Figure B.9 — Maximum average conversion factors for different volumes ........................L 33
Figure B.10 — Photo (left) and cut-view of simulation model (right) of the specimen EUT ...... 35
Figure B.11 — Deviations of the specimen EUT: 3 m fully anechoic room (top) and 10 m
open area test site (DOttOM) ... o 36
Figure B.12 — Sample FAR MeasuremMent .........coiiiiiiiiii e 37

Figure B.13 — OATS 10 m limit line converted to FAR 3 m conditions................................ 37


https://www.stdhive.com/standards/asnzs-cispr-16452013-pdf/

AS/NZS CISPR 16.4.5:2013 4

Page
Figure B.14 — Expanded uUncCertainties. ... ... ..o 37
Figure B.15 — Comparison of the measured values with the corrected converted limit........... 38
Figure B.16 — EUT and antenna set-up of 3 m open area test site measurement................... 39
Figure B.17 — Maximum average deviations for 3 m OATS ... ... 40
Figure B.18 — Uncertainties due to the unknown EUT characteristic for 3 m OATS................ 41
Figure B.19 — Expanded uncertainties (k = 2) of alternative test method [OATS (3 m)].......... a2
Figure B.20 — Maximum average conversion factors ............ccocceeiiiiiiiiiiiiiceeeee ...44
Figure B.21 — Deviations of the specimen EUT: Open area test site (3 m)................o .0 46
Figure B.22 — Sample OATS (3 m) measurement............coooiiiiiiiiiiiiiiinid i 47
Figure B.23 — OATS (10 m) limit line converted to OATS (3 m) conditions ............0.............. 47
Figure B.24 — Expanded uncertainties. ..o e 48
Figure B.25 — Comparison of the corrected values with the converted lin.’t .....0 ... 48
Table 1 — Summary of steps in conversion ProCedure ...........ivi i 9
Table 2 — Overview of quantities and defining equations for = Ji.version process................... 12
Table B.1 — Instrumentation uncertainty of the 3 m fully aneshoic chamber test method ....... 25
Table B.2 — Uncertainties in dB due to the unknow.» EUT characteristic for 3 m FAR ............ 30

Table B.3 — Uncertainties in dB due to the unknown EJT characteristic for 10 m OATS........ 31

Table B.4 — Maximum average conversion factors in dB between 10 m OATS and
K o T o T 34

Table B.5 — Uncertainties in dB due to the.unknown EUT characteristic for 3 m OATS.......... 42
Table B.6 — Maximum average corve 'sic.i factors in dB between 10 m and 3 m OATS.......... 45


https://www.stdhive.com/standards/asnzs-cispr-16452013-pdf/

AS/NZS CISPR 16.4.5:2013 6

AUSTRALIAN/NEW ZEALAND STANDARD

Specification for radio disturbance and immunity measuring
apparatus and methods

Part 4.5:
Uncertainties, statistics and limit modelling—Conditions for the use of
alternative test methods

1 Scope

This part of CISPR 16-4 specifies a method to enable product committees to develop limits i ar
alternative test methods, using conversions from established limits. This method is gene:ally
applicable for all kinds of disturbance measurements, but focuses on radiated d.=*uihan.e
measurements (i.e. field strength), for which several alternative methods are p:esently
specified. These limits development methods are intended for use by product coiamittees and
other groups responsible for defining emissions limits in situations where it istdecided to use
alternative test methods and the associated limits in product standards.

2 Normative references

IEC 60050-161, International Electrotechnical Vocabulary. /'EV) — Chapter 161:
Electromagnetic compatibility

CISPR 16-4-1:2003, Specification for radio disturbance an.' immunity measuring apparatus
and methods — Part 4-1: Uncertainties, statistics and !imit modelling — Uncertainty in
standardized EMC tests

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-2: Uncertainties, statisu<s and limit modelling — Uncertainty in EMC
measurements

3 Terms and definitions

For the purposes of this docu.»znf, the terms and definitions given in IEC 60050-161 and the
following apply.

3.1

established test method

test method.de-critad in a basic standard with established emissions limits defined in
corresponding nrod'uct or generic standards. An established test method consists of a specific
test procedure, ~ specific test set-up, a specific test facility or site, and an established
emissions I.mit

NOT= 1. e folli wing test methods have been considered to be established test methods in CISPR:

— coi ducted disturbance measurements: test method defined in CISPR 16-2-1:2003, Clause 7;
re.diated disturbance measurements up to 1 GHz: the test method defined in CISPR 16-2-3, 7.2.1;

— radiated disturbance measurements up to 18 GHz: the test method defined in CISPR 16-2-3, 7.3.

3.2

alternative test method

test method described in a basic standard without established emissions limits. The
alternative test method is designed for the same purpose as the established test method. An
alternative test method consists of a specific test procedure, a specific test set-up, a specific
test facility or site, and a derived emissions limit that was determined by the application of the
proposed method stated in this document
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