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Foreword

The text of document 77A/809/FDIS, future edition 3 of JEC 61000-3-3, prepared by SC 77A, "EMC - Low
frequency phenomena", of IECTC 77, "Electromagnetic compatibility" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 61000-3-3:2013.

The following dates are fixed:

e latest date by which the document has (dop) 2014-03-18
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-06-18
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61000-3-3:200§.

EN 61000-3-3:2013 includes the following significant technical changes with respect to
EN 61000-3-3:2008:

This edition takes account of the changes made in EN 61000-4-15:2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.

Endorsement notice

The text of the International Standard IEC 61000-3-3:2013 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
EC/TR 60725 - Consideration of reference impedances and -
public supply network impedances for use in
determining disturbance characteristics of
electrical equipment having a rated current
< 75 A per phase
EC 60974-1 - Arc welding equipment - N 60974-1 -
Part 1: Welding power sources
EC 61000-3-2 - Electromagnetic compatibility (EMC) - N 61000-3-2 -
Part 3-2: Limits - Limits for harmonic current
emissions (equipment input current < 16 A per
phase)
EC 61000-3-11 - Electromagnetic compatibility (EMC) - N 61000-3-11 -
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
EC 61000-4-15 2010 Electromagnetic compatibility (EMC) - N 61000-4-15 2011
+ corr. March 2012  Part 4-15: Testing and measurement

techniques - Flickermeter - Functional and
design specifications
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Annex ZZ
(informative)

Coverage of Essential Requirements of EU Directives
This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers
protection requirements of Annex | Article 1(a) of the EU Directive 2004/108/EC and protection
requirements of Article 3.1(b) (emissions only) of the EU Directive 1999/5/EC.

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directives concerned.

WARNING: Other requirements and other EU Directives may be applicable to the products falling within
the scope of this standard.
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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 responsibility of product
committees)

Part 4: Testing and measurement techniques

Measurement techniques
Testing techniques

Part 5: Installation and mitigation guidelines

Installation guidelines
Mitigation methods and devices

Part 9: Miscellaneous

Each part is further subdivided into sections which are to be published either as International
Standards or as Technical Reports.

These standards and reports will be published in chronological order and numbered
accordingly.
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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 fluctuations and flicker
impressed on the public low-voltage system.

It specifies limits of voltage changes which may be produced by an equipment tested under
specified conditions and gives guidance on methods of assessment.

This part of IEC 61000 is applicable to electrical and electronic equipment having an input
current equal to or less than 16 A per phase, intended to be connected to public low-voltage
distribution systems of between 220 V and 250 V line to neutral at 50 Hz, and not subject to
conditional connection.

Equipment which does not comply with the limits of this part of IEC 61000 when tested with
the reference impedance Z. of 6.4, and which therefore cannot be declared compliant with
this part, may be retested or evaluated to show conformity with JEC 61000-3-11]. Part 3-11 is
applicable to equipment with rated input current <75 A per phase and subject to conditional
connection.

The tests according to this part are type tests. Particular test conditions are given in Annex A
and the test circuit is shown in Figure 1.

NOTE 1 The limits in this standard relate to the voltage changes experienced by consumers connected 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 could occur.

NOTE 2 The limits in this standard are based mainly on the subjective severity of flicker imposed on the light from
230 V 60 W coiled-coil filament lamps by fluctuations of the supply voltage. For systems with nominal voltage less
than 220 V line to neutral and/or frequency of 60 Hz, the limits and reference circuit values are under
consideration.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

EC/TR 60728, 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

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

EC 61000-3-2, 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 61000-4-15:2010, Electromagnetic compatibility (EMC) — Part 4-15: Testing and
measurement techniques — Flickermeter — Functional and design specifications

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

flicker

impression of unsteadiness of visual sensation induced by a light stimulus whose luminance
or spectral distribution fluctuates with time

[SOURCE: |EC 60050-161:1990, 161-08-13]

3.2

voltage change characteristic

d(1)

time function of the relative r.m.s. voltage change evaluated as a single value for each
successive half period between zero-crossings of the source voltage, except during time
intervals in which the voltage is in a steady-state condition for at least 1 s

Note 1 to entry: For detailed information about the evaluation of a voltage change characteristic and the definition
of a steady state condition see Annex C and JEC 61000-4-15:201(.

3.3
dc
maximum steady state voltage change during an observation period

Note 1 to entry: For detailed information about the calculation of ¢, see Annex C and JEC 61000-4-15:201.

3.4

dmax
maximum absolute voltage change during an observation period

Note 1 to entry: For detailed information about the calculation of 4 see Annex C and JEC 61000-4-15:20140.

3.5
Tma’.‘ . . . . . L
maximum time duration during the observation period that the voltage deviation d(t) exceeds

the limit for d_

Note 1 to entry: During a voltage change characteristic the time duration 7 is accumulated until a new steady

state condition is established. X

Note 2 to entry: The T  limit evaluation in this standard is generally intended to evaluate the inrush current
pattern of the equipment under test. Thus, as soon as a new steady state condition is established, the 7.
evaluation is ended. When a new voltage change occurs that exceeds the limit for d, a new 7, evaluation is
started. The maximum duration that d(z) exceeds the limit for d_ for any of the individual 7, evaluations during the
observation period, is used for the comparison against the 7, limit, and is reported for the test.

3.6

nominal test voltage

Un

nominal test voltage used to calculate percentages for the various directly measured
parameters
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Note 1 to entry: If no steady state condition is achieved during the observation period, U, is used for the
calculation of 4, and 7.

Note 2 to entry: U, is not necessarily equal to the nominal voltage of the public supply.

3.7
Pst
short-term flicker severity

Note 1 to entry: If not specified differently, the P, evaluation time is 10 minutes. For the purpose of power quality
surveys and studies, other time intervals may be used, and have to be defined in the index. For example a 1

minute interval should be written as P 4min

3.8
Py
long-term flicker severity

where Py ; (i =1, 2, 3, ...) are consecutive readings of the short-term severity Pgt

Note 1 to entry: Unless otherwise specified, P, is calculated over discrete TI(Jng periods. Each time a TIong period
has expired, a new P, calculation is started.

3.9
flickermeter
instrument designed to measure any quantity representative of flicker

Note 1 to entry: Measurements are normally P and P, and may also include the directly measured parameters
specified in 3.2 to 3.5.

[SOURCE: |[EC 60050-161:1990, 161-08-14]

3.10

flicker impression time

i

value with a time dimension which describes the flicker impression of a voltage change
characteristic

3.11

shape factor

F

value derived from the type of voltage fluctuation, such as a step, double step, or ramp
pattern

Note 1 to entry: The shape factor is mainly needed when the analytical method is used to calculate P,.

3.12
interface point
interface between a public supply network and a user’s installation

3.13

conditional connection

connection of equipment requiring the user’s supply at the interface point to have an
impedance lower than the reference impedance Z. in order that the equipment emissions
comply with the limits in this part

Note 1 to entry: Meeting the voltage change limits may not be the only condition for connection; emission limits
for other phenomena such as harmonics, may also have to be satisfied.
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4 Assessment of voltage changes, voltage fluctuations and flicker

4.1 Assessment of a relative voltage change, d(7)

The basis for flicker evaluation is the voltage change characteristic at the terminals of the
equipment under test, that is the difference A Unp(?) of any two successive values of the
phase-to-neutral voltages Unp(11) and Unp(22):

NOTE 1 See Annex C for relevant definitions that are taken from |JEC 61000-4-15:201d.

The r.m.s. values Uhp(t1), Uhp(fz) of the voltage shall be measured or calculated. When
deducing r.m.s. values from oscillographic waveforms, account should be taken of any
waveform distortion that may be present.

The voltage change at the EUT terminals, AU, is due to the change of the voltage drop across
the complex reference impedance Z, caused by the complex fundamental input current

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

ML= Al — jAlq = I(t1) = I{t5) (2)

NOTE 2 1, is positive for lagging currents and negative for leading currents.

NOTE 3 If the harmonic distortion of the currents I(zq) and I(t5) is less than 10 %, the total r.m.s. value can be
applied instead of the r.m.s. values of their fundamental currents, taking account of the phase angles of the
fundamental currents.

NOTE 4 For single-phase and symmetrical three-phase equipment the voltage change can be, provided X is
positive (inductive), approximated to:

AUpp = | ALR + AL X] (3)

where AI_ and Al are the active and reactive parts respectively of the current change A/ and R and X are the
elements of the complex reference impedance Z (see Figure 1).

The relative voltage change is given by:
d = AUp, /Uy, (4)

The dp . ; evaluation ends as soon as a new steady state condition is established, or at the
end of the observation period. The polarity of change(s) may be indicated as follows: if the
maximum voltage deviation is observed during a reduction in voltage with respect to the
previous dgnq; the resulting d ., ; value is positive; if the maximum voltage deviation is
observed during a voltage increase with respect to the previous dg,4; the resulting dp,y;
value is negative.

4.2 Assessment of the short-term flicker value, P,
4.21 General

Table 1 shows alternative methods for evaluating P, due to voltage fluctuations of different
types; in all cases direct measurement (with a flickermeter) is acceptable:
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