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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4: Testing and measurement techniques —
Section 15: Flickermeter — Functional and
design specifications

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization stanar'zat| comprising

participate in this preparatory work. International, governmental angd 2 mzations liaising
with the IEC also participate in this preparation. The IEC collaborate itRthe Intekpational Organization
for Standardization (ISO) in accordance with conditions de i e

organizations.

2) The formal decisions or agreements of the IEC on tech |ca| m ds nearly as possible, an
international consensus of opinion on the relevant subje echrjcal committee has representation
from all interested National Committees.

3) The documents produced have the form of‘xeco for iNternational use and are published in the form
of standards, technical specifications, techhjcal i and/they are accepted by the National

Committees in that sense.

4) In order to promote international unificatin ion ittees undertake to apply IEC International
Standards transparently to eir national and regional standards. Any
divergence between the | national or regional standard shall be clearly
indicated in the latter.

s approval and cannot be rendered responsible for any
equipment declared i i i i{s standards.

6) Attention is draw :
of patent rights. TheAEG shall not be held respansible for identifying any or all such patent rights.

International C has been prepared by subcommittee 77A: Low-
frequency phenomena ical committee 77: Electromagnetic compatibility.

It forms sec jon T5 [ the IEC 61000 series. It has the status of a basic EMC
publicati ith TEC guide 107

This consolida onof IEC 61000-4-15 consists of the first edition (1997) [documents
77A/180/FDI 0/RVD and its amendment 1 (2003) [documents 77A/389/FDIS and

77A/399/RVD.

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annex A forms an integral part of this standard.

Annex B is for information only.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until 2006. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION

IEC 61000-4 is a part of the IEC 61000 series, according to the following structure:

Part 1: General
General consideration (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
committees)

the product

Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5: Installation and mitigation guideline
Installation guidelines

Mitigation methods and devjee
Part 6: Generic standards
Part 9: Miscellaneous

Each part is further subdivi
Standards or as technigal
These sections oj §

accordingly.

N are to be published either as International

published in chronological order and numbered
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ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4: Testing and measurement techniques —
Section 15: Flickermeter — Functional and
design specifications

1 Scope and object

This section of IEC 61000-4 gives a functional and design specification ferflicker measuring
apparatus intended to indicate the correct flicker perception level fo aII practical voltage
fluctuation waveforms. Information is presented to enable suchd{an S ent to be

constructed. A method is given for the evaluation of flicker severity q
flickermeters complying with this standard.

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test
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IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 5: Surge immunity test

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 6: Immunity to conducted disturbances induced by radio-frequency fields

IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 8: Power frequency magnetic field immunity test

IEC 61000-4-9:1993, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 9: Pulse magnetic field immunity test

control and laboratory use — Electro-
rticular requirements for equipment

G

3 Description of t

3.1 General Q

— on-line statistical agalysis of the flicker signal and presentation of the results.

The first task is performed by blocks 2, 3 and 4 of figure 1, while the second task is
accomplished by block 5.

3.2 Block 1 - Input voltage adaptor and calibration checking circuit

This block contains a signal generator to check the calibration of the flickermeter on site and a
voltage adapting circuit that scales the mean r.m.s. value of the input mains frequency voltage
down to an internal reference level. In this way flicker measurements can be made
independently of the actual input carrier voltage level and expressed as a per cent ratio. Taps
on the input transformer establish suitable input voltage ranges to keep the input signal to the
voltage adaptor within its permissible range.

* To be published.
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3.3 Block 2 — Square law demodulator

The purpose of this block is to recover the voltage fluctuation by squaring the input voltage
scaled to the reference level, thus simulating the behaviour of a lamp.

3.4 Blocks 3 and 4 — Weighting filters, squaring and smoothing

Block 3 is composed of a cascade of two filters and a measuring range selector, which can
precede or follow the selective filter circuit.

The first filter eliminates the d.c. and double mains frequency ripple components of the
demodulator output.

2,3 and 4.

Block 3 alone is based on the borderline percegtib G ot sinusoidal voltage fluctuations;
the correct weighting of non-sinuso ic fluctuations is achieved by an
appropriate choice of the cmplex tran fer dgcks 3 and 4. Accordingly the correct
performance of the mode 3 : ith periodic rectangular signals as well as

with transient signals.
The output of blo

3.5 Block 5 — On

level 5|gnal into a
rate.

Every time that the appropriate value occurs, the counter of the corresponding class is
incremented by one. In this way, the frequency distribution function of the input values is
obtained. By choosing a scanning frequency of at least twice the maximum flicker frequency,
the final result at the end of the measuring interval represents the distribution of flicker level
duration in each class. Adding the content of the counters of all classes and expressing the
count of each class relative to the total gives the probability density function of the flicker
levels.

From this function is obtained the cumulative probability function used in the time-at-level
statistical method. Figure 2 schematically represents the statistical analysis method, limited for
simplicity of presentation to 10 classes.
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From the cumulative probability function, significant statistical values can be obtained such as
mean, standard deviation, flicker level being exceeded for a given percentage of time or,
alternatively, the percentage of time that an assigned flicker level has been exceeded.

The observation period is defined by two adjustable time intervals: Tgport and Tigong-

The long interval defines the total observation time and is always a multiple of the short
interval:

(Tiong = N X Tshort)

al, the statistical
mte al are made

For on-line processing, immediately after conclusion of each short time inte
analysis of the next interval is started and the results for the expired

should preferably be made by using a Gaussian normal distribution sg

3.6 Outputs
3.6.1 General

The flickermeter diagram in figure 1 shows a number of - blocks 1 and 5. The
outputs marked W|th an asterlsk are not esse sw a full exploitation of the

¢ ifther optional outputs may
be considered.

3.6.2 Output 1

fluctuation Waveform in t G s.in .m.5value of the input voltage. This can be
i S rossings on each half-cycle and square-
rooting the signal.

In order to obserg

Output 3 is optional and gives an instantaneous linear indication of the relative voltage change
AV/V expressed as per cent equivalent of an 8,8 Hz sinusoidal wave modulation. This output is
useful when selecting the proper measuring range.

3.6.5 Output 4

Output 4 is optional and gives the 1 min integral of the instantaneous flicker sensation.

3.6.6 Output 5

Output 5 is mandatory; it represents the instantaneous flicker sensation and can be recorded
on a strip-chart recorder for a quick on-site evaluation, or on magnetic tape for long-duration
measurements and for later processing.
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