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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-3: Limits — Limitation of voltage changes, voltage fluctuations
and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject
to conditional connection

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organizatig omprising
all national electrotechnical committees (IEC National Committees). The \obj to 2promote
international co-operation on all questions concerning standardization in th i S i€ fields. To
this end and in addition to other activities, IEC publishes International Standard o\ pecifications,
Technical Reports, Publicly Available Specifications (PAS) and /&Suide 8 éd to as “IEC
Publication(s)”). Their preparation is entrusted to technical commlttes an Nati ommittee interested
in the subject dealt with may participate in this preparatory \ ' ernmental and non-

governmental organizations liaising with the IEC also participate i i ion. IEC collaborates closely
with the International Organization for Standardization (I i onditions determined by
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end u

4) In order to promote intern
transparently to the maxi
between any IEC Publicati
the latter

5) IEC provides n'
equipment declaredAo He i

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61000-3-3 has been prepared by subcommittee 77A: Low-
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This second edition IEC 61000-3-3 cancels and replaces the first edition published in 1994,
amendment 1 (2001) and amendment 2 (2005). This edition constitutes a revised edition.

The document 77A/644/FDIS, circulated to the National Committees as amendment 3, led to
the publication of the new edition.
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The text of this standard is based on the first edition, its amendment 1, amendment 2 and on
the following documents:

FDIS Report on voting
77A/644/FDIS 77A/650/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this amendment and thé\base publication will

"http://webstore.iec.ch” in the data related to the specific pubk
publication will be

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@@
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INTRODUCTION

IEC 61000 is published in separate parts 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 #esponsipi gduct committees)

Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5: Installation and mitigation guide

Installation guidelines

Mitigation methods and

Part 9: Miscellaneous

Each part is furt ions” which are to be published either as International

bdivided\into
Standards or as Te ‘

aMRepo

These stand
accordingly.

be published in chronological order and numbered

at the interface between the public supply low-voltage network and the equipment user’s
installation. Consequently, if the actual impedance of the supply at the supply terminals of
equipment connected within the equipment user’s installation exceeds the test impedance,
it is possible that supply disturbance exceeding the limits may occur.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-3: Limits — Limitation of voltage changes, voltage fluctuations
and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject
to conditional connection

1 Scope

This part of IEC 61000 is concerned with the limitation of voltage {
impressed on the public low-voltage system.

distribution systems of between 220 V and 250
conditional connection.

Equipment which does not comply with™t
the reference impedance Zs of 6.4,

appllcable to equipment
connection.

The tests accordi
and the test circ@

NOTE The limits in this
light from 230 V/60
voltage less than 220
consideration.

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

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagnetic compatibility

IEC/TR 60725, Consideration of reference impedances and public supply impedances for use
in determining disturbance characteristics of electrical equipment having a rated current
<75 A per phase

IEC 60974-1, Arc welding equipment — Part 1: Welding power sources

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)
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IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems —
Equipment with rated current <75 A and subject to conditional connection

IEC 61000-4-15, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 15: Flickermeter — Functional and design specifications

3 Definitions

For the purpose of this part of IEC 61000-3, the following definitions apply.

3.1

r.m.s. voltage shape, U(t)
the time function of r.m.s. voltage, evaluated as a single value for e4
between zero-crossings of the source voltage (see Figure 2)

3.2
voltage change characteristic, AU(t)

3.3

maximum voltage change characteri
the difference between axi
characteristic (see Figure

/m.s. values of a voltage change

3.4
steady-state v e ;
the difference between tv a ady-state voltages separated by at least one voltage

change characterisfi

NOTE Definitions 3 bsolyfe phase-to-neutral voltages. The ratios of these magnitudes to the
phase-to-neutral (U, of the reference network in Figure 1 are called:

— relative voltage cha f (definition 3.2);

— maximum telative ¥ [ (definition 3.3);

— relative ste S 8 : (definition 3.4).

These definitions are explained by the example in Figure 3.

3.5
voltage fluctuation

series of changes of r.m.s. voltage evaluated as a single value for each successive half-
period between zero-crossings of the source voltage

3.6

flicker

impression of unsteadiness of visual sensation induced by a light stimulus whose luminance
or spectral distribution fluctuates with time. [IEV 161-08-13]

3.7

short-term flicker indicator, Pg;

the flicker severity evaluated over a short period (in minutes); Pst = 1 is the conventional
threshold of irritability

Documents
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3.8
long-term flicker indicator, Py
the flicker severity evaluated over a long period (a few hours) using successive Pg; values

3.9
flickermeter:
an instrument designed to measure any quantity representative of flicker

NOTE Measurements are normally Pg; and Py;. [IEV 161-08-14]

3.10

flicker impression time, ¢
value with a time dimension which describes the flicker impression of a
characteristic

voltage change

3.11

conditional connection

connection of equipment requiring the user’s supply at the ¢ 0 "have an
impedance lower than the reference impedance Z.gs in order that tf emissions
comply with the limits in this part.

NOTE Meeting the voltage change limits may not be the only conditi 5 Neprssion limits for other

phenomena such as harmonics, may also have to be satisfied.

3.12
interface point

4.1 Assessment of a re

The basis for flicker

the equipment u
to-neutral voltag (

change characteristic at the terminals of
e AU of any two successive values of the phase-

AU = U(ty) - U(tp) (1)
The rm.s. v he voltage shall be measured or calculated. When deducing
r.m.s. vg oscilNographic waveform, account should be taken of any waveform
distortion~that™ay\be present. The voltage change AU is due to the change of the voltage
drop across reference impedance Z, caused by the complex fundamental input

current change, Al ofthe equipment under test. Al, and Aly are the active and reactive parts
respectively of the clrrent change, Al

Al=Alp—j - Alg=I(ty) - [(t2) (2)

NOTE 1 [, is positive for lagging currents and negative for leading currents.

NOTE 2 If the harmonic distortion of the currents [(t;) and [(f,) is less than 10 %, the total r.m.s. value may be
applied instead of the r.m.s. values of their fundamental currents.

NOTE 3 For single-phase and symmetrical three-phase equipment the voltage change can, provided X is positive
(inductive), be approximated to:

AU= |Al - R+ Al - X | (3)
where
Al, and Al are the active and reactive parts respectively of the current change Al;
R and X are the elements of the complex reference impedance Z (see Figure 1).

The relative voltage change is given by:

"d" = AUIU, Documents

Document Sharing Hub

Full document details: IEC 61000-3-3 2008 RLV


http://www.avadocuments.com/doc/iec-61000-3-3-2008-rlv
http://www.avadocuments.com/doc/iec-61000-3-3-2008-rlv

61000-3-3 © IEC:2008

—9-

4.2 Assessment of the short-term flicker value, Pgt

The short-term flicker value Pg; is defined in IEC 61000-4-15.

Table 1 shows alternative methods for evaluating Pst, due to voltage fluctuations of different

types:

Table 1 — Assessment method

Types of voltage fluctuations

Methods of evaluation Pg;

All voltage fluctuations
(on-line evaluation)

Direct measurement

All voltage fluctuations where U(f) is defined

Simulation
Direct measurement

Voltage change characteristics according
to Figures 5 to 7 with an occurrence rate
less than 1 per second

Analytical method
Simulation

Direct measuremep{\& \>

Rectangular voltage change at equal intervals

Use of the Py = 1 c\\rve of\%né\é‘r \/

4.2.1 Flickermeter

4.2.2 Simulation method

4.2.3.1 Des

iptiop of the analytical method

ing this method is expected to be within +10 % of the result which would be
ce method).

Each relative voltage change characteristic shall be expressed by a flicker impression time, f,

in seconds:

tr=2,3 (F - dmax)3:2

(5)

— the maximum relative voltage change dpyax is expressed as a percentage of the nominal

voltage;

— the shape factor, F, is associated with the shape of the voltage change characteristic

(see 4.2.3.2).

The sum of the flicker impression times, X, of all evaluation periods within a total interval of
the length T,, in seconds, is the basis for the Pg evaluation. If the total time interval T is
chosen according to 6.5, it is an "observation period", and:

Full document details: IEC 61000-3-3 2008 RLV
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4.2.3.2 Shape factor

The shape factor, F, converts a relative voltage change characteristic d(f) into a flicker
equivalent relative step voltage change (F - dmax)-

NOTE 1 The shape factor, F, is equal to 1,0 for step voltage changes.

NOTE 2 The relative voltage change characteristic may be measured directly (see Figure 1) or calculated from
the r.m.s. current of the equipment under test (see equations (1) to (4)).

The relative voltage change characteristic shall be obtained from a histogram of U(t)
(see Figure 3).

The shape factor may be deduced from Figures 5, 6 and 7, provided that the relative voltage
change characteristic matches a characteristic shown in the Figures. haracteristics
match, proceed as follows:

— find the maximum relative voltage change dpyax (@according to Fig
— find the time T(ms) appropriate to the voltage change charagef

4.2.4 Use of Pgt = 1 curve

corresponding to Pg; = 1

for a particular rate of repetition; this e Pst value corresponding to

the voltage change "d" is then given by F

It is generally n
for more than 30
5 Limits

able™0 voltage fluctuations and flicker at the supply terminals of the
gsured or calculated according to Clause 4 under test conditions

The following limits apply:

- the value of Pg; shall not be greater than 1,0;
— the value of P shall not be greater than 0,65;
- the value of d(f) during a voltage change shall not exceed 3,3 % for more than 500 ms;
- the relative steady-state voltage change, d., shall not exceed 3,3 %;
- the maximum relative voltage change dn,ax, shall not exceed

a) 4 % without additional conditions;

b) 6 % for equipment which is:

— switched manually, or

— switched automatically more frequently than twice per day, and also has either a
delayed restart (the delay being not less than a few tens of seconds), or manual

restart, after a power supply interruption. Documents

Document Sharing Hub
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NOTE The cycling frequency will be further limited by the Pst and Pyt limit. For example: a dmax of 6 % producing a
rectangular voltage change characteristic twice per hour will give a Pyt of about 0,65.

c) 7 % for equipment which is

— attended whilst in use (for example: hair dryers, vacuum cleaners, kitchen
equipment such as mixers, garden equipment such as lawn mowers, portable tools
such as electric drills), or

— switched on automatically, or is intended to be switched on manually, no more than
twice per day, and also has either a delayed restart (the delay being not less than a
few tens of seconds) or manual restart, after a power supply interruption.

In the case of equipment having several separately controlled circuits in accordance with 6.6,
limits b) and c) shall apply only if there is delayed or manual restart after a power supply
interruption; for all equipment with automatic switching which is energjsed imamediately on

The limits shall not be applied to voltage changes asso€i
emergency interruptions.

6 Test conditions

6.1 General

Tests need not be made on equipnfent whick
fluctuations or flicker.

ikely to produce significant voltage

of the circuit diagram and specification of
the equipment and by a 5 er significant voltage fluctuations are likely

to be produced.

Tests to prove the sgmpliance of the equipment with the limits shall be made using the test
circuit in Figure 1.

The test circuit consists of:

the test supply voltage (see 6.3);

the reference impedance (see 6.4);

the equipment under test (see Annex A);

if necessary, a flickermeter (see IEC 61000-4-15).

The relative voltage change d(t) may be measured directly or derived from the r.m.s. current
as described in 4.1. To determine the Pg; value of the equipment under test, one of the
methods described in 4.2 shall be used. In case of doubt, the Pg shall be measured using
the reference method with a flickermeter.

NOTE If balanced multiphase equipment is tested, it is acceptable to measure only one of the three |ijge-to-neutral

voltages. Ocuments
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6.2 Measurement accuracy

The magnitude of the current shall be measured with an accuracy of +1 % or better. If instead
of active and reactive current the phase angle is used, its error shall not exceed £2°.

The relative voltage change "d" shall be determined with a total accuracy better than 8 %
with reference to the maximum value dnax. The total impedance of the circuit, excluding the
appliance under test, but including the internal impedance of the supply source, shall be equal
to the reference impedance. The stability and tolerance of this total impedance shall be
adequate to ensure that the overall accuracy of +8 % is achieved during the whole
assessment procedure.

NOTE The following method is not recommended where the measured values are close to the limits.

When the source impedance is not well defined, for example where the™source impedance is

subject to unpredictable variations, an impedance having resistance

Fluctuations of the tes

than 0,4. This con:itio
6.4 Reference ped

The observation period, Tp, for the assessment of flicker values by flicker measurement,
flicker simulation, or analytical method shall be:

— for Pg, Tp =10 min;
— for Py, To=2h.

The observation period shall include that part of the whole operation cycle in which the
equipment under test produces the most unfavourable sequence of voltage changes.

For the assessment of Pg, the cycle of operation shall be repeated continuously, unless
stated otherwise in Annex A. The minimum time to restart the equipment shall be included in
this observation period when testing equipment that stops automatically at the end of a cycle
of operation which lasts for less than the observation period.
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For P assessment, the cycle of operation shall not be repeated, unless stated otherwise in
Annex A, when testing equipment with a cycle of operation of less than 2 h and which is not
normally used continuously.

NOTE For example, in the case of equipment with a cycle of operation lasting 45 min, five consecutive Pg; values
will be measured during a total period of 50 min, and the remaining seven P, values in the 2 h observation period
will be deemed to be zero.

6.6 General test conditions

The test conditions for the measurement of voltage fluctuations and flicker are given below.
For equipment not mentioned in Annex A, controls or automatic programs shall be set to
produce the most unfavourable sequence of voltage changes, using only those combinations
of controls and programmes which are mentioned by the manufacturer—in_the instruction
manual, or are otherwise likely to be used. Particular test conditions equipment not
included in Annex A are under consideration.

Preliminary operation of motor drives may be needed before ¢ 3 that results
corresponding to those of normal use are obtained.

NOTE Operating conditions include mechanical and/or electrical loadi

For control systems regula
variable part of a 3

Detailed type test con
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EUT equipment under test

M measuring equipment

S supply source consisting of the suppl
Rp =0,24 Q;
Ry =0,16 Q;
The elements include
When the source im

G voltage source in ag

voltage eference impedance Z with the elements:

NOTE In general, t 3 are balanced, and Ry and Xy can be neglected, as there is no current in the
neutral wire.

wetwork for single-phase and three-phase supplies
from a three-phase, four-wire supply
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Figure 2 — Histogram evalu of\y(t
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Figure 3 — Relative voltage change characteristic
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Figure 5 — Shape factors F for double-step and ramp-voltage characteristics
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NOTE T,=t3—-1t,, T; =1, —t; (see Figure 3).

Figure 7 — Shape factor F for motor-start voltage characteristics
having various front times
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Annex A
(normative)

Application of limits and type test conditions
for specific equipment

A.1  Test conditions for cookers
For cookers designed for use in domestic premises, the evaluation of Pj; shall not be required.

The tests of Pgt shall be performed at steady-state temperature copth nless stated
otherwise.

Each heater shall be tested separately as follows.

A.1.1 Hotplates

Hotplates shall be tested using standard saucepans
as follows:

ght and water quantity

ai:?c?tts{a?é Quantity of water
(mm) (9)
145 1000 £ 50
180 1500 £ 50
220 2 000 + 50
Possible losses pensated for during the time of measurement.
In all of the follow;j hall comply with the limits given in Clause 5.
a) Boiling tep set the control to the position where the water just boils. The
test is made fi e mean value of the test results calculated.
b) Frying ge: fill the pot, without a lid, with silicone oil to 1,5 times the
quantityof w wn in the Table. Set the control to a temperature of 180 °C measured

c) Total range of pewer settings: the total power range shall be checked continuously during
a 10 min observation period. If control switches have discrete stages, test all stages up to
a maximum of 20 stages. If there are no discrete stages, divide the total range into 10
equally spaced steps. The measurements shall then be made starting at the highest power
stage.

A.1.2 Baking ovens

The oven shall be tested empty with the door closed. Adjust the control so that a
thermocouple fixed in the geometric centre measures a mean temperature of 220 °C for con-
ventional ovens and 200 °C for hot air oven.

A.1.3  Grills

The grill shall be tested empty with the door closed, if not otherwise stated by the
manufacturer. If a control is available it shall be set to the lowest, the medium and the highest
setting for grilling operation; and the worst result recorded.
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A.1.4 Baking oven/grill combinations

The oven/grill combination shall be tested empty with the door closed. Adjust the control so
that a thermocouple fixed in the geometric centre measures a mean temperature of 250 °C,
or that available temperature closest to this value.

A.1.5 Microwave ovens

The microwave oven or the microwave function of a combination oven shall be tested at the
lowest, the medium and a third stage which is the highest adjustable power less than or equal
to 90 % of the maximum power. Load the oven with a glass bowl containing 1 000 £ 50 g of
water.

A.2 Test conditions for lighting and similar equipment

The following test conditions shall apply to equipment with a prima

cannot comply w
accordance with

size approximatély 70)em x 70 cm, dry weight from 140 g/m2 to 175 g/m?2.

The temperature of the fill water shall be:

e 65°C = 5 °C for washing machines without heater elements and intended for connection
to a hot water supply;

e 15°C +10°C, — 5 °C for other washing machines.

For washing machines with a programmer, the 60 °C cotton programme without pre-wash, if

available, shall be used, otherwise the regular wash programme without pre-wash shall be

used. If the washing machine contains heating elements which are not controlled by the
programmer, the water shall be heated to 65 °C £ 5 °C before starting the first wash period.

If the washing machine contains heating elements and does not incorporate a programmer,
the water shall be heated to 90 °C + 5 °C or lower if steady conditions are established, before
starting the first wash period.

Documents

Document Sharing Hub

Full document details: IEC 61000-3-3 2008 RLV


http://www.avadocuments.com/doc/iec-61000-3-3-2008-rlv
http://www.avadocuments.com/doc/iec-61000-3-3-2008-rlv

-20 - 61000-3-3 © IEC:2008
Neglect simultaneous switching of heater and motor in the evaluation of d;, d,,5, and d(t).

Pt and Py, shall be evaluated.

A.4 Test conditions for tumbler dryers

The tumble dryer shall be operated with the drum filled with textile material having a mass in
the dry condition of 50 % of the maximum load stated in the instruction for use.

The textile material consists of pre-washed double-hemmed cotton sheets, approximately
70 cm x 70 cm, having a mass between 140 g/m2 and 175 g/m2 in the dry condition. The
material shall be soaked with water having a temperature of 25 °C £+ 5 °C ass of 60 %
of that of the textile material.

If a control of the drying degree is available, the test shall be perfo
minimum settings.

Pst and Py shall be evaluated.

A.5 Test conditions for refrigerators

copied/printed is itexblank p
otherwise state ]

A.7
For vacuu
A.8 Test conditions for food mixers

For food mixers, Pst and Pj; shall not be evaluated.

A.9 Test conditions for portable tools

For portable tools, Pj; shall not be evaluated. For portable tools without heating elements, Pg;
shall not be evaluated. For portable tools with heating elements, Pst shall be evaluated as
follows.

Switch on the tool and allow to operate continuously for 10 min, or until it switches off
automatically, in which case 6.5 applies.
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A.10 Test conditions for hairdryers

For hand-held hairdryers, Pj; shall not be evaluated. To evaluate Pst, switch on the hairdryer
and allow to operate continuously for 10 min or until it switches off automatically, in which
case 6.5 applies.

For hairdryers incorporating a power range, check the total power range continuously during a
10 min observation period. If control switches have discrete stages all stages shall be tested
up to a maximum of 20 stages. If there are no discrete stages, divide the total range into 10
equally spaced steps. The measurements shall then be made, starting with the highest power
stage.

A.11 Test conditions for television sets, audio-equipment, con
and similar electronic equipment

Such equipment, intended for use by residential consume d ™Mo prove
compliance only with the appropriate d,, 5 limit in Clause 5 if & Ci 3t conditions
in this Annex are applicable.

A.12 Test conditions for direct water heaters

chosen.
NOTE For some ap@:e
The set temperature
Starting from the wate emand for maximum power consumption, P ax, reduce the
rate of flow ip ima equal steps to minimum power consumption, Pnin.

gach of these 40 stages the Pgi; value shall be evaluated; the
hen the steady state is reached, that is about 30 s after changing
the water flow-rate:

NOTE It may be sufficient to calculate Pg; ; value on the base of a measurement period of only 1 min.
Additionally, the flicker Pt , caused by switching the heater on and off has to be measured within

a 10 min interval. In this interval, the power consumption has to be changed twice in the quickest
possible way between the stages P = 0 and P = P4« (sequence 0 — Ppagx — 0 — Pmax — 0).

The duty cycle of the heater shall be 50 % that is Pyax during 5 min.
Evaluate the resultant Pgt values by:
i=40 1
Pst = | Pst 2 + Z( st,i)

i=1
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and compare against the limit value in Clause 5.

Pyt shall not be evaluated.

A.13 Test conditions for audio-frequency amplifiers

Audio amplifiers shall be tested under the same operating conditions as are specified in
Clause C.3 of IEC 61000-3-2.

A.14 Test conditions for air conditioners, dehumidifiers, heat pumps,
and commercial refrigerating equipment

Operate the equipment until a steady-state condition has been establis
compressor run time of 30 minutes.

The ambient temperature for testing shall be 15 °C £+ 5 °C fo
cooling or dehumidification.

Reverse cycle heat pumps shall be tested only in cog

— turn the motor of the compressopoif using t
— turn the motor of the compressa

assessed for con
b) by the analyt@

— using as stga

manufacture

A.15 Test conditions for arc welding equipment and allied processes

For arc-welding equipment, attended whilst in use, and allied processes, dmax shall be
evaluated against the 7 % limit in c) of Clause 5, using the test method given in Annex B.

Additionally, equipment designed to be used for the Manual Metal Arc (MMA) process, Pgt and
d; values shall be evaluated according to the procedures given in A.15.1 and A.15.2.

For all tests, the voltage drop caused by the equipment under normal operating conditions at
rated maximum output power shall be within 3 % to 5 % of the supply voltage.

Although the scope of this standard is limited to equipment with input current equal to or less
than 16 A, these test conditions shall also be valid for equipment with input current greater
than 16 A.
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The following test conditions shall be applicable to welding equipment designed according to
IEC 60974-1. Test conditions for other types of equipment are under consideration.

A.15.1 Evaluation of Pg;
Tests to evaluate the Pg; value for MMA welding equipment should be made using a test setup

simulating welding with 3,25 mm basic electrodes. If the EUT is not suitable for these
electrodes (Iomax < 130 A), parameters representing a 2,5 mm electrode shall be used.

Table A.1 — Electrode parameters

Basic data
Diameter
Inom Unom Drops tdrop Rshort ircuit
mm A \% I/min ms m (\
25 90 23,6 920 5.6 < \}x
3,25 130 25,2 350 7,5 /\

R
~X

The r.m.s. inpu
equivalent to the no

The parameters giveh in Table A.1 shall be simulated by an electronically switched resistive
load capable of changing from “nominal load” values to “short-circuit” values with the
specified resistance for the specified droplet time at defined phase angles with respect to the
input voltage.

The input current changes (10 ms r.m.s. samples) caused by these load-changes on the
output shall be measured with dropstarts at zero-crossing and delays of 2 ms, 4 ms, 6 ms and
8 ms. The average arithmetical value of the resulting current changes shall be used in the
evaluation process.

A.15.1.3 Pg; evaluation process
The Pg; of the EUT shall be calculated by use of the following equation:

Pst = 0,365 x AUX Fx 0,31 xR

where
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F is an equivalence factor, depending on the shape of the voltage change characteristic;
for MMA welding F = 1,0;
r is the frequency of the voltage changes per minute;
R is a coefficient depending on the repetition frequency, values of which are presented in
Table A.2.
Table A.2 — Frequency factor R related to repetition rate "r"
r r
in voltage changes R in voltage changes R
per minute per minute /]
0,2 0,98 2 AL 09a
0.3 1,03 3 AN |\ Do
0,4 1,02 4 AN ™o
0.5 1,00 5 < 1.0
0,6 1.00 KON 1,02
0,7 1,02 NN /1,02
0.8 1,00 / ~ 8 > 1,03
0,9 1,00 (\\// /9 1,03
1,0 Cioe N ¢ WS 1,08
NOTE In practice the MMA welding process i f orkp ;eé'atlon weldlng time, time to work on

y cycle of 0,25; the value of r for this typical
the start and finish of a period of continuous

compliant with this part of |
A.15.2 Test pr@h
The r.m.s. input ¢
equivalent to the

autput current and voltage and secondly with load equivalent
ance between the r.m.s. input current values shall be used in

dc = Alinput X Zref X 100/UN

The result shall comply with the limit in Clause 5. If the limit is exceeded, the equipment can-
not be declared compliant with this part of IEC 61000 and the procedure according to
IEC 61000-3-11 shall be applied.

Full document details: IEC 61000-3-3 2008 RLV
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Annex B
(normative)

Test conditions and procedures for measuring dnax voltage changes
caused by manual switching

B.1 Introduction

The considerable variations in the designs and characteristics of manually operated switches
cause wide variations in the results of voltage change measurement est procedure
dependent on the actual operation of the EUT’s manually operated switcgk i

Therefore a statistical method shall be applied to the measurement<o
repeatability of test results.

B.2 Procedure

a) 24 measurements of inrush current data shall be garried out | ollowing order:
— start a measurement;
— switch on the EUT (to create a

— let the EUT operate as long as sible mal operating conditions during a
measuring time interval of 1 min;

devices have had ignt'temperature before the next measuring
interval is starte;

NOTE 3 ak or\férced, and the cooling period should be specified by the

b) The final test et a|l De ated by deleting the highest and lowest results and take
the arithmetica a aining 22 values.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) —

Partie 3-3: Limites — Limitation des variations de tension,
des fluctuations de tension et du papillotement dans
les réseaux publics d'alimentation basse tension,
pour les matériels ayant un courant assigné <16 A
par phase et non soumis a un raccordement conditionnel

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEIl) est une organisation
composee de Iensemble des comltes electrotechnlques nationaux (Com \

public (PAS) et des Guides (ci-aprés denommes “Publlcat|on(
comités d études aux travaux desquels tout Comité nationa

également aux travaux. La CEI collabore étroitement avee\l'Qrga |at|:n In

du possible, un accord international sur les étant donné gue les Comités nationaux de la CEI
intéressés sont représentés dans chaque comité

3) Les Publications de la CEIl se présentent e\recommandations internationales et sont agréées
comme telles par Ies Comités nationaux de a C raisonnables sont entrepris afin que la CEl

4) Dans le but d'encourag les Comités nationaux de la CEl s'engagent, dans toute la
mesure possible, a applique e 2 enté les Publications de la CEl dans leurs publications
nationales et régionales 5, N e e toutes Publications de la CEIl et toutes publications
nationales ou ré ¢ i k&tre indiquées en termes clairs dans ces derniéres.

5) La CEl n’a prévu Jo)¥ e mdrquage valant indication d’approbation et n'engage pas sa
responsabilité pourte €%¥’conformes a une de ses Publications

7) Aucune responsa a ses administrateurs, employés, auxiliaires ou
mandataires)\ y compkis Ses experts particuliers et les membres de ses comités d'études et des Comités
nation out préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelgqie~nature\que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice découlant de la publication ou de I'utilisation de cette Publication de la CEl ou de

toute autre Publication\de la CEl, ou au crédit qui lui est accordé.

8) L'attention est attirée_gur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent faire
I'objet de droits de propriété intellectuelle ou de droits analogues. La CEIl ne saurait étre tenue pour
responsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.

La Norme internationale CEI 61000-3-3 a été établie par le sous-comité 77A: Phénoménes
basse fréquence, du comité d'études 77 de la CEl: Compatibilité électromagnétique.

Cette deuxiéme édition de la CEI 61000-3-3 annule et remplace la premiére édition parue en
1994, 'amendement 1 (2001) et 'amendement 2 (2005). Cette édition constitue une édition
révisée.

Le document 77A/644/FDIS, circulé comme amendement 3 auprés des Comités nationaux de
la CEI, a conduit a la publication de la nouvelle édition.
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Le texte de cette norme est basé sur la premiére édition,

amendement 2 et les documents suivants:

61000-3-3 © CEI:2008

son amendement 1, son

FDIS

Rapport de vote

7T7A/644/FDIS

77A/650/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

"http://webstore.iec.ch" dans les données relatives a la publicatio

la publication sera

* reconduite,
* supprimée,
* remplacée par une édition révisée, ou

@@
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INTRODUCTION

La CEI 61000 est publiée sous forme de plusieurs parties conformément a la structure
suivante:
Partie 1: Généralités

Considérations générales (introduction, principes fondamentaux)

Définitions, terminologie

Partie 2: Environnement
Description de I'environnement
Classification de I'environnement

Niveaux de compatibilité

Partie 3: Limites

Limites d'émission

Limites d'immunité (dans la mesure ou elles ne reléven

Partie 4: Techniques d'essais et de mesure
Techniques de mesure
Techniques d'essais

Partie 5: Guides d'installation et d'attén

Guides d'installation

Les limites mentionnées dans la présente norme concernent les variations de tension rencon-
trées par les consommateurs connectés au point de raccordement entre le réseau public
d'alimentation basse tension et les matériels de l'installation de I'utilisateur. Par conséquent,
il est possible que des perturbations dépassant les limites aient lieu si lI'impédance
d’alimentation aux bornes d’alimentation de I'appareil connecté a I'intérieur de I'installation de
I'utilisateur est supérieure a I'impédance d’essai.
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COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 3-3: Limites — Limitation des variations de tension,
des fluctuations de tension et du papillotement dans
les réseaux publics d'alimentation basse tension,
pour les matériels ayant un courant assigné <16 A
par phase et non soumis a un raccordement conditionnel

1 Domaine d'application

Les essais effect
pour des équipe

yrtie sont des essais de type. Les conditions d'essai
données en Annexe A, et les circuits d'essai sont

NOTE Les limifes d de la CEIl 61000 sont principalement fondées sur la sévérité subjective du
papillotement (flicker) p .\. t deNlaAfumiere émise par une lampe a filament bi-spiralé de 230 V/60 W soumise a
des fluctug latension d\alimentation. Pour les réseaux dont la tension nominale phase-neutre est inférieure
a 220 V et/o 60 Hz, les limites et les valeurs de référence du circuit sont a I'étude

2 Reéférencesormatives

Les documents de référence suivants sont indispensables pour l'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les références
non datées, la derniére édition du document de référence s'applique (y compris les éventuels
amendements).

CEI 60050(161):1990, Vocabulaire Electrotechnique International (VEI) — Chapitre 161:
Compatibilité électromagnétique

CEI/TR 60725, Etude des impédances de référence et des impédances des réseaux publics
d’alimentation aux fins de la détermination des caractéristiques de perturbation des
équipements électriques utilisant un courant nominal de <75A par phase

CEIl 60974-1, Matériel de soudage a I'arc — Partie 1: Sources de courant de soudage
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CEI 61000-3-2:2005, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites
pour les émissions de courant harmonique (courant appelé par les appareils <16 A par phase)

CEI 61000-3-11, Compatibilité électromagnétique (CEM) — Partie 3-11: Limites — Limitation
des variations de tension, des fluctuations de tension et du papillotement dans les réseaux
publics d'alimentation basse tension — Equipements ayant un courant appelé <75 A et soumis
a un raccordement conditionnel

CEI 61000-4-15, Compatibilité électromagnétique (CEM) — Partie 4: Techniques d’essai et de
mesure — Section 15: Flickermetre — Spécifications fonctionnelles et de conception

3 Définitions

Pour les besoins de la présente partie de la CEI 61000-3, les dé ntes sont

applicables.

3.1

forme de la tension efficace, U(t)
fonction temporelle de la tension efficace, évaluée comme wa
période consécutive comprise entre les passages par zé S oyrce (voir la Figure 2)

3.2

caractéristique de la variation de ten

fonction temporelle de la variation de_tens ¢ comme valeur unique pour
chaque demi-période consécutive compri ¢ 3 par zéro de la tension source,
comportant des intervalles de temps dont la te est en régime permanent pendant au
moins 1 s (voir Figure 2)

NOTE Cette caractéristique g e tiIar Ieluatlon de la mesure, la tension en régime

permanent est considérée com

3.3
caractéristique
iffé I

différence entre les
variation de tension

3.4

la Figure 1 sont dénommes:

— caractéristique de la variation relative de tension: d(t) (définition 3.2);
— valeur relative maximale de la variation de tension: d,5x (définition 3.3);
— variation relative de la tension permanente: d, (définition 3.4).

Ces définitions sont expliquées dans I'exemple de la Figure 3.

3.5

fluctuation de tension

série de variations de la tension efficace évaluée comme valeur unique pour chaque demi-
période consécutive entre les passages par zéro de la tension source

3.6

flicker (papillotement)

impression d'instabilité de la sensation visuelle due a un stimulus lumineux dont la luminance
ou la répartition spectrale fluctue dans le temps. [VEI 161-08-13]
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