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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee EL/34
on Electric Waveform Distortion. It is identical with and has been reproduced from IEC 868-0: 1991,
Flickermeter, Part 0: Evaluation of flicker severity.

The objective of this Standard is to provide a method of flicker evaluation which is equally applicable
to any kind of fluctuating load. It is complementary to AS/NZS 4376:1996, Flickermeter, functional
and design specifications .

This Standard has been prepared on the basis of work undertaken by the International Union for
Electroheat (UIE). The equipment described is the outcome of research by a study committee of the
UIE, taking into account the experience acquired with various flickermeters previously studied and
tested in a number of industrialized countries.

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

(a)  Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) In the source text ‘this International Standard’ should read ‘this Australian 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 equivalent Australian
Standards as follows:

Reference to International Standard or other Australian Standard

Publication

IEC AS

555 Disturbances in supply systems caused 2279 Disturbances in main supply network

by household appliances and similar
electrical equipment
555-3  Part 3: Voltage fluctuations 2279.3 Part 3: Limitation of voltage
fluctuations caused by household and
similar electrical appliances

© Copyright — STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyright subsists in all Standards Australia and Standards New Zealand publications and software.
Except where the Copyright Act allows and except where provided for below no publications or software produced by Standards Australia
or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission
in writing from Standards Australia or Standards New Zealand. Permission may be conditional on an appropriate royalty payment. Australian
requests for permission and information on commercial software royalties should be directed to the head office of Standards Australia.
New Zealand requests should be directed to Standards New Zealand.

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the
Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand.

Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such programs are
used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard
is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards New Zealand at any time.
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1
AUSTRALIAN/NEW ZEALAND STANDARD

Flickermeter—Evaluation of flicker severity

1 Statistical evaluation

The UIE/IEC flickermeter simulates the process of physiological visual perception and gives a
reliable indication of the reaction of an observer to any type of flicker, which is independentof
the source of the disturbance.

The flickermeter monitors individual and sequential flicker occurrences in units of perceptibility;
it is necessary to evaluate its output by a method that indicates severity level for regular and
irregular type of flicker. The output of the instrument is one unit, at the threshold of
perceptibility.

The concern of UIE is to achieve a unique method for flicker evaluation using an evaluation
procedure that is equally applicable to any kind of fluctuating load. The specification of limits
for the disturbances generated by the various categories of equipment is the task of the
appropriate standardization bodies.

To take accountof the mechanisms of vision and the building up of annoyance, the flicker shall
be evaluatedover a sufficiently representative period of time. Moreover because of the random
nature of flicker caused by some loads it must be assumed that during this time its
instantaneous level can be widely and unpredictablyvariable. It is importantto check not only
the maximum attained levels but also for what percentage of a significant observation period
any given flicker level has been exceeded. To cover all cases, a statistical approach is
essentialand this requiresa function to be established relating flicker sensation levels and the
corresponding percentages of duration, over the observation period.

The steps to establish this function are the following:

— first the measured instantaneousflicker sensationlevels at the output of Block 4 of the
flickermeter are classified according to their value, thus obtaining their frequency
distribution;

— when the observation period expires, the cumulative probability function (CPF) is
established.

This method has been called “time at level classification” and is illustrated in figure 1.

Figure 2 shows the graphical representation of a CPF curve where, for clarity, only a small
number of classes has been used.

Figures 3 to 5 give examples of CPF curves obtained for different disturbing loads. It can be
seenthat the shapesof the curves are dissimilar, yeta common criterion isrequiredto describe
them in a concise and meaningful way and so assess flicker severity quantitatively and
objectively.
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2

If all CPF curves followed a standard type of distribution, such as Gaussian, they might be
characterised by a few parameters such as mean, standard deviationand so on. This not being
the case, a multipoint method which could be used to characterise any CPF curve was
developed.

A suitable algorithm for use with various shapes of CPF curves can be expressed as follows:

Pu- (K P~ K P+ K P,
where:
P, is the value of short-term flicker severity;
K, to K, are weighting coefficients and

P,, P,to P, are CPF curve levels with an assigned probability of being exceeded.
The weighting coefficients were determined in such a way as to indicate the flicker severity

correctly for a wide range of frequencies of rectangular modulationof the inputvoltage but the
response to other waveshapes was also taken into account.

A stable solution can be obtained using five gauge points or percentiles, namely:

Po 1 the level exceeded by only 0,1 % of the observation period
P, ” ” ” 1% ” ” ”
P, ” ” ” 3% " ” "
Pio ” ” ” 10% ” ” ”
Pso ” ” ” 50% ” ” ”

The 50 % reference point is the median level of flicker, giving a generalindication of the order
of magnitude of the disturbance. The other points are taken toward the low end of the
probability scale to weight the higher sensation levels appropriately,because these are more
significant in assessing the severity of the disturbance.

It should be noted thatthe maximum flicker level observed during the selected time interval is
not included because a single peak level of very short duration cannot be representative of a
flicker occurrence. The foundation of the CPF concept is that time at a given level gives the
more useful indication; the choice of 0,1 % as a minimum percentile provides a suitable
response for large, infrequentflicker amplitudes.

A suitable observation period should be chosen. This could be selected to match the duty cycle
of a specific disturbing equipmentbut itis desirable to adopta common time, independent of
the specific type of disturbing source being considered.

In fulfilling this objective it has been necessary to consider again the physiology of flicker
perception and the results of tests on human subjects and to try to determine what time interval
would be appropriate to represent the reaction of the average observer to a wide range of
flicker characteristics.
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An interval of 10 min has been selected as a good compromise. It is long enough to avoid
giving too much importance to isolated voltage changes. It is also long enough to allow an
unaware subject to notice the disturbance and its persistence, but at the same time itis short
enough to allow a detailed characterization of a disturbing equipmentwith a long lasting duty
cycle. It is an important advantage that the same interval is the observation time specified in
IEC 555-3.

2 Short-term flicker severity assessment
2.1 Choosing the multipoint algorithm

In choosinga suitablemultipointalgorithm, anotherproblemhad to be resolved, that of relating
the multipointevaluation to flicker severity.

A limited numberof human subjective response testresults was available,which could be used
to relate flicker severity with non-linear CPF curves. However, from investigations made into
earlierwork concerninghuman subjective response measurements, it appearedthat the higher
frequency part of the limit curve givenin IEC 555-3 (Figure 6a) corresponds fairly well to the
experimental results which relate flicker severity to consumer complaints for rectangular
disturbance waveforms.

On the other hand it appeared that the part of the limit curve over the range 1 to 0,1 changes
per minute was not a true measure of flicker severity but the 3 % limit of voltage change had
to beintroduced forreasons otherthan that of limitingflicker annoyance. A realistic relationship
for flicker evaluation requiresthat the severity curve be extented to the 7,5 % voltage change
level at 0,1 changes perminute (Figure 6b). It was therefore decided to determine a multipoint
algorithmfrom this modified rectangularresponse curve and then to test its validity from results
of subsequent human subjective response measurements.

The following values were obtained for the K coefficients:

K for 0,1 % level = 0,0314
K  for 1% ” = 0,0525
K for 3% ” = 0,0657
K  for 10 % ” = 0,28
K for 50 % ” = 0,08

All chosen coefficients are positive, which ensures that the resulting values for flicker severity
remain stable i.e. they do not appear to be oscillatory in relation to variations on the voltage
changes per minute scale.

For the agreed short-term assessment period of 10 min, the flicker severity was therefore
expressed by the equation:

P, - /0.0314 P,, - 00525 P, - D,0857 P, - 0,28 P,y ~ 0,08 Py
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