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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-11: Limits — Limitation of voltage changes, voltage fluctuations and

Th

flicker in public low-voltage supply systems — Equipment with rated

— current <75 A and subject to conditional connection—
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC. is to pron
nternational co-operation on all questions concerning standardization in the electrical and ‘el€ctronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance™“with conditions determined
pgreement between the two organizations.

«

The formal decisions or agreements of IEC on technical matters expressy.as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical/Committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intefnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts ar€ made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible *for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible if/jtheir national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation’of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
Services carried out by independent.certification bodies.

All users should ensure that they.-have the latest edition of this publication.

No liability shall attach to IEC jer its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pbther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out.¢f* the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publication|
ndispensable for the correct application of this publication.

Attention ds\drawn to the possibility that some of the elements of this IEC Publication may be the subjed
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61000-3-11 has been prepared by sub-committee 77A: EMC -
Low-frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This second edition cancels and replaces the first edition published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition of a new Annex A which explains the limitations and effectiveness of
[EC 6 1T000-3-11 regarding the connection of _multiple items o1 _similar_equipment at the
same location in the supply network.

The text of this International Standard is based on the following documents:

CbhV Report on voting
77A/929/CDV T7A/947/RVC

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

This document has been drafted in accordance with the ISO/EC Directives, Part 2.

A |ist of all parts in the IEC 61000, published undér the general title Electromagnétic
compatibility (EMC), can be found on the IEC website.

The committee has decided that the contents of.this document will remain unchanged until the
stapility date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
thel specific document. At this date, the document will be
e [reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, or

e |amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicatés
that it contains colours which are considered to be useful for the corret
understanding of its contents. Users should therefore print this document using|a
colour printer.
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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

Pa

Pa

Pa

Pa

Ea
or

Description of the environment
Classification of the environment
Compatibility levels

't 3: Limits
Emission limits

Immunity limits (in so far as they do not fall under the résponsibility of prod
committees)

't 4: Testing and measurement techniques
Measurement techniques

Testing techniques

't 5: Installation and mitigation guidelines
Installation guidelines

Mitigation methods and devices
[t 9: Miscellaneous

ch part is further subdivided into_several parts published either as International Standa
echnical reports, some of which have already been published as sections. Others will

published with the part number ‘followed by a dash and a second number identifying
division (example: 61000-8211).
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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

1 [Scope-and-object

This part of IEC 61000 is concerned with the emission of voltage changes,<Vvoltage
flugtuations and flicker produced by equipment and impressed on the publicnlow-voltage
sugply system.

It $pecifies the limits of voltage changes produced by equipment tested under specified
conditions.

This document is primarily applicable to electrical and electronic*equipment having a rafed
input current from 16 A up to and including 75 A, which is intended to be connected to public
low-voltage distribution systems having nominal system voltages of between 220V and
250 V, line-to-neutral at 50 Hz, and which is subject to conditional connection.

This document is also applicable to equipment withif’the scope of IEC 61000-3-3 that d¢es
nofl meet the limits when tested or evaluated with~reference impedance Z. and is therefpre
subjject to conditional connection. Equipment which meets the requirements of IEC 61000-B-3
is excluded from this part of IEC 61000.

Eqtiipment tests made in accordance with‘this document are type tests.

NOTE 1 The flicker limits specified in this doecument, being the same as those in IEC 61000-3-3, are based on|the
subjective severity of the flicker imposed on the light from 230 V/60 W coiled-coil filament lamps when subjectefd to
flucfuations of the supply voltage. For\systems with nominal voltages less than 220 V, line-to-neutral anf/or
frequency of 60 Hz, the limits and reference circuit values are under consideration.

NOTE 2 The limits in this document relate to the voltage changes experienced by consumers connected at|the
intefface between the public supply low-voltage network and the equipment user’s installation. Therefore, it capnot
be puaranteed that the users of equipment compliant with this standard will not experience supply disturbgnce
witHin their own installation due to the operation of this equipment alone, as the impedance at the point of
conphection of the equipment to the supply within the installation-may can have an impedance greater than theftest
majimum permissible impedance as determined by the procedures in this document.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of treir
cor i
cited applies. For undated references, the latest ed|t|on of the referenced document (|nclud|ng
any amendments) applies.

IEC 60050-161, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility (available at www.electropedia.org)

IEC TR 60725, Consideration of reference impedances and public supply network impedances

for use in determining the disturbance characteristics of-household-appliances—and-similar

electrical equipment having a rated current <75 A per phase

IEC 61000-3-3:2013, 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
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3

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161,
IEC 61000-3-3 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following

addresses:

IEC Electropedia: available at http://www.electropedia.org/

3.1

reference impedance

Zre‘ . . o . . .

conventional impedance specified in IEC 61000-3-3, with a value in agcordance v

IEQ

ang of P and P values

Not

3.2
int

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

3.3

conditional connection

cof
imy
cor

Not
othd

ISO-Ortire-browsirg-platiorm—avatable—at-htipHwwwiso-orglebp

TR 60725, and used in the calculation and measurement of relative voltage change

e 1 to entry:  The resistive and reactive components of Zo¢ are given in Figure B.2.

brface point

nection of equipment which requires the usefls Supply at the interface point to have

ith

an

edance lower than the reference impedance:Z in order that the equipment emissi¢pns

hply with the limits in this document

e 1 to entry: Meeting the voltage change limits is not the only condition for connection; emission limitg for

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

3.

sefvice current capacity
current per phase which can bg taken continuously by the user at the interface point with
exgeeding the plant ratings used by the supply authority in the design of its system

Not
pro
cap
volt
line

4

1 to entry: In practice ‘the service current capacity is the rating of the main service fuse or overcur
ection setting of the_circuit breaker at the interface point. In cases where supply authorities declare su
Acities in volt-amperes (VA), the current per phase may be deduced for single-phase supplies by dividing
amperes by thé\declared phase voltage, and for three-phase supplies by dividing it by V3 times the decla
voltage.

Requirements

HA

put

Fent
bply
the |
red

Th

4+ £ 14 = o £l -1 baoll L <l ool ol
doo T OoOollITITL Ul VUILGHU bIIGIIyCO dliTu TITUNTT olldil VT UUTTUUULULTU 11T auvlurtTuditouT Villl

methods specified in IEC 61000-3-3.

he

If equipment with a rated current above 16 A complies with the requirements of IEC 61000-3-3
and therefore is not subject to conditional connection, it may be declared so by the

ma

nufacturer in documentation made available to users before purchase.

Equipment which does not meet the limits of IEC 61000-3-3, when tested or evaluated with
reference impedance Z.y, is subject to conditional connection, and the manufacturer shall
either:

a) determine the maximum permissible system impedance Z,,, at the interface point of the

user’s supply in accordance with 6.3, declare Z,,, in the equipment instruction man

ual
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and instruct the user to determine in consultation with the supply authority, if necessary,

that the equipment is connected only to a supply of that impedance or less, or

b) test the equipment in accordance with 6.4 and declare in the equipment instruction
manual that the equipment is intended for use only in premises having a service current
capacity > 100 A per phase, supplied from a distribution network having a nominal voltage

of 400/230 V, and instruct the user to determine in consultation with the supply author

ity,

if necessary, that the service current capacity at the interface point is sufficient for the

equipment.

The equipment shall be clearly marked as being suitable for use only in premises having a

service current capacity equal to or greater than 100 A per phase

‘NO

[E 1 In the case of option a), restrictions to connection-may can be imposed by the supply authority on|the
use|of equipment if the actual system impedance at the interface point on the user’s premises, Z_ ., excéeds’Z | .
‘ NOTE 2 In the case of option b), a new symbol (IEC 60417-5855) is-underconsideration available for‘the purpose
of mparking equipment.
NOTE 3 For options a) and b), if the supply capacity and/or the actual system impedance Z,.\have been declgred
| to, pr measured by, the user, this information—may can be used to assess the suitability ‘'of equipment without
refdrence to the supply authority.
5 | Limits
The limits shall be applicable to voltage fluctuations and flicker at the supply terminals of the
eqliipment under test, measured or calculated according 10" Clause 4 under test conditipns
degcribed in Clause 6. Tests made to prove complianceywith the limits are considered to|be
type tests.
The following limits apply:
a) [the value of the short-term flicker indicator, Py shall not be greater than 1,0;
b) |the value of the long-term flicker indicator, P shall not be greater than 0,65;
C) | Tinax the-value accumulated time 'of d(7) with a deviation exceeding 3,3 % during a voltage
change, shall not exceed-3,3-%formore-than 500 ms;
d) [the maximum relative steady-State voltage change, 4, shall not exceed 3,3 %;
e) [the maximum relative voltage change, d,;,5,, shall not exceed:
1) 4 % without additional conditions;
2) 6 % for equipment which is
— switched manually, or
| — switchéd automatically more-frequently than twice per day and having a delayed restart
(the(delay being not less than a few tens of seconds) or manual restart after a poyer

supply interruption,

NOJE The cycling frequency will be further limited by the Py and Py limit. For example: a dp,, of

%

producing & Tectangutar vottage thange tharacteristic twice per trour wittgive = Py of about 6765

3) 7 % for equipment which is

— attended Wh|Ist |n use (for example mdpye#s—vaeuwn%mane%—meheweqmp-

a&eieetw;—dMls mdustrlal machmery such as m|II|ng equment and Iathes) or

— switched on automatically, or is intended to be switched on manually, no more than
twice per day and has 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 incorporating multiple-teads subsystems, limits 2) and 3) shall only
apply if there is delayed or manual restart after a power supply interruption; for all equipment
with automatic switching which is energised immediately on restoration of supply after a
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power supply interruption, limits 1) shall apply; for all equipment with manual switching, limits
2) or 3) shall apply, depending on the rate of switching.

Py and P, requirements shall not be applicable to voltage changes caused by manual

SWi

tching.

The limits shall not be applicable to emergency switching or emergency—eperations
interruptions.

6

6.1

Ex

and evaluation procedures specified in IEC 61000-3-3 shall apply. For equipmlent that m

thel

An
the)

In
cor

In
fro

bee¢n given suffixes to facilitate their application in\formulae and calculations; see Table 1.

- Test, measurementanmdevatuatiom procedures
Overview
tept where specified otherwise in this document, the general test conditions,(measurem

conditions specified in 6.2.1 the test impedance in 6.2.1 shall be used.

overview in the form of a flow chart showing the evaluation and fest procedures useg
assessment of equipment and leading to connection is given inAnnex B (see Figure B.

fhe calculations described in the following subclauses 62 ,to 6.4 the modulus values
hplex impedances shall be used.

m a type test, some auxiliary quantities are necessary. These auxiliary quantities h

brder to evaluate equipment and determine the maximum permissible system impedaxce

nt
ts

~

of

ve

The¢ test conditions specified in IEC 61000-3-3:2013, Annex A, shall be applicable| to
eqiipment rated < 16 A. For equipmentxated > 16 A the general test conditions specifieq in
IEG 61000-3-3 shall apply.
Table 1~ Suffixes and their applications
Syffix Representing Application
sy System 7, is the modulus of the impedance of the system to which the equipment mgy
be connected in order to meet a particular limit. A number after the subscript
identifies a particular calculation.
refi Reference Z. is the reference impedance.
ac Actual Z4ct is the modulus of the actual impedance of the supply existing at the interfgce
point.
mgx Maximum Zmax 1S the modulus of the maximum value of the supply impedance at which
equipment meets all the limits of this document.
tedt Test or measurement | Zyq; is the modulus of the test circuit impedance at which the emission test is
pPeETfOrMTEed—amd @ oiest Imax test: Lst test @0 Pt test ST€ TMEISUTEW VATUES:
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6.2 Test and measurement procedures
6.2.1 Testimpedance Z,

The test impedance Z,i; may be lower than Z.4, particularly for equipment having a rated
input current > 16 A. To find the optimal test impedance, two conditions shall be met:

1) the steady-state voltage drop-AY (d.) caused by the equipment shall be within the range
3-%t60-5% 2 % to 9 % of the test supply voltage;

2) the ratio of inductive to resistive components of Z,.¢; given by Xtest/Rtest shall be within the

range n 5 {o ﬂ 75 /l e _similarto the ratio of the r\nmnnnnnfe of Z eT/

NOTE The-3-%t65% 2 % to 9 % condition ensures that the relative current changes of the equipment_in the feal
netyork situation will be nearly the same as those during the test.

6.2.2 Test of equipment against Z;.¢

The test shall be made with the test circuit specified in Figure B.2, except that-the impedance
Z.of is replaced with Z; ;. Four values d; tost, dmax testr Pst test aNd Py test.,Shall be measurgd.
The¢ definitions of d, dy 5y, Pst, @nd Py are given in IEC 61000-3-3.

6.2.3  Evaluation against Z

If Ziost is not equal to Z, the measured values shall be tecalculated using the followjing

forpnulae:

Zref
dc — dc test -
Ztest
Zref
dm X — dmaxtest : 7
test
Zref
Fet|= Fst test -
test
Zref
Bt Bt test - 7
test

The values d;, #qay, Pst. Pj¢ are similar to those which would be obtained by measurements
using Z,.s because the conditions placed on Z;.; in 6.2.1 ensure that-the-modulus—valuesgf Z
tesd @nd Z s @re have approximately—“in—phase” the same X/R ratio and that the measufed
volfage,. Ry and P values can be converted to equivalent values with reasonable accuracy| by

murtiplying them by the ratio Lref
test

Provided that the conditions for d., and d,,,, are met with Z;.;,—&¢t T, shall be deemed to
be satisfied.

6.3 Evaluation and declaration by the manufacturer of the maximum permissible
system impedance
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6.3.1 Comparison of calculated and measured emission values with Clause 5 limits
to enable a declaration of compliance with IEC 61000-3-3

If all values calculated according to 6.2.3, or measured in accordance with IEC 61000-3-3, are
less than or equal to the limits in Clause 5, the manufacturer may declare that "the product
meets the technical requirements of IEC 61000-3-3".

6.3.2 Calculation of the maximum permissible system impedance

The following evaluation procedure shall be applied if the equipment emissions cannot meet
th i i =3- i ed

be connected to a supply having a system impedance lower than Z, ;.

To|calculate the lower system impedance, Z;, ., the values of d, dax Pst @and-Pj; calculated
acgording to 6.2.3 shall be used in the following formulae.

7 _7 .. (the dpmax limit given in Clause 5 appropriate to the EUT)
sys1 ref d
max
33 %
Zys2 = Lref d—
Cc

3

1 )2
ZS)S3 =Zref - P_
st
3

0,65 jz
t

Zsys4 =Zref - (

The minimum of the four_calculated values of Z, is the maximum permissible system
impedance, Z

max. Which the manufacturer shall declare in accordance with Clause 4.

In |consideration (ofy"voltage changes caused by manual switching, it is only required| to

calpulate Z, ;1.@and Z Zax is the minimum of the two values.

sys sysZ; max

Se¢ annex ‘A/for further information.

Prgwded-that-theconditionsford and-d,, ., are—met-with-Z,_ .—d{t)-shall be deemed-tolbe
isHed-

If the evaluation in accordance with 6.2.3 results in a d,,,, value which exceeds 3,3 % and a
recording of d(¢) is not available, additional tests will be required to properly evaluate T, ..
The measurement d(¢) shall be multiplied by the ratio Z, ./ Zis Prior to evaluating the
requirements for 7,,,,. Alternatively, the threshold definitions may be multiplied by the ratio

Ziest! Z, forthe T determination.

max max

6.4 Evaluation and declaration by the manufacturer of the minimum permissible
service current capacity

For single-phase equipment intended to be connected to public low-voltage distribution
systems having a nominal voltage of 230 V line to neutral by means of a single or three-phase
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service having a service current supply capacity =100 A per phase, the test impedance, Z;.44,
shall be set in complex terms at 0,25 +; 0,25 Q; see Figure B.2.

For three-phase equipment intended to be connected to public low-voltage distribution
systems having a nominal voltage of 400 V line to line by means of a three-phase service
having a service current capacity >100 A per phase, the test impedance, Z.;, shall be set in
complex terms at 0,15 + ;j 0,15 Q for each line, and 0,1 + j 0,1 Q for the neutral; see Figure
B.2.

Equipment tested against the test impedances specified in the previous paragraphs of 6.4
shall meet the limits given in Clause 5.

The¢ manufacturer shall declare the minimum service current capacity in accordahce with
Clduse 4, item b).
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Annex A
(informative)

Explanation of flicker exponents

A.1  Overview

The foIIowmg addltlonal |nformat|on is mtended to assist the user of thls document in

em

ssions comply W|th the limits of this document.

The |nformat|on in Annex A is

applicable to equipment which is switched on/off abruptly. Modern energy-saving e

with properly-performing controlled start/stop speed or power control (e.g., vari/a\b ed
driyes (VSDs)) will typically not exhibit this abrupt type of behaviour. N
A.2 Explanation of-6-2.2 Clause 6 r\'\'

o]
Eot harmonics or flicker thae nermittad nerturbation of the csvuctam \lnHQ(n ic decraacad ac tha
Fop harmonics or flickerthe-permitied perturbation-of the-system voltage-is-decreased asthe
Srfioe—reodeasn o —rodend booonen the snenbor of coprn e Indleopend bar fho

528332 33

3T 2
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The P produced by a single piece of equi

itemns. However, there are some limit s in the use of this formula which could lead to oV

tiple formulae are provided in Clause 6 to determine the reqt{@'e\i Zsys as a function of 4

formula suggested to address multiple items of equipmeé/(i} shown in Formula (A.1)
éi‘\
Z Z L (A
= f .
sys re Py )
A\
bre Z,

sys Is the impedance required to & P requirements at the point of evaluati
@ent at the reference impedance (Z,) is deno
Pt@zref- 1he 3/2 exponent is suggested to manage the combined flicker effects of multi

inder-conservative results depen&hg on the specifics of the situation.

ef-

=

on.
fed

ple
er-

xO
demonstration purposes, pical induction motor will be considered as the single pi
bquipment to be analyﬁ t is assumed large enough to produce an appreciable volt
nge contributing to a.larger Py value than allowed by IEC 61000-3-3, so the requiremej
EC 61000-3-11 ¢ e considered. The voltage change of a motor-start characteristid
wn below in ure A.1. The Py is derived using the shape factor cu
C 61000-3-3:2Q18, Figure 5), and the Py = 1 curve (IEC 61000-3-3:2013, Figure 2), wh
n accepted@ethod described in 61000-3-3 to assess Pg;.

O
3
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rve
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Figure A.1 — Typical motor starting RMS voltage r\'\
variation plot
p be

The front time and tail time for the motor-start characteristic in F @e A.1 are, Ty =20 [ms
and 7y = 200 ms. From the shape factor curve, the derived F |5(ébproxmately, F =0,93. The
Pg|= 1 curve can then be used to predict the actual Pstvalue will be produced for varipus
numnbers of changes per 10-min interval.

;\\

Using the motor start as one example of equipme V\%ch is characterized by a relatively
large d,,,x and very little other fluctuating behaviou&can be concluded that the Pgvalue will
be |largely controlled by the value of d,, and t@ associated fluctuation waveshape which
yie|ds a shape factor coefficient F = 0,93. C@dering the limits in Clause 5, the maximum
vallie of dp,,, is fixed at 6 %. Assuming the System impedance Z is specified based op a
limjting value of d,,,, =6 %, the assoc"g& Pg is determined based on the shape fagtor
application as shown in Formula (A.igﬁu e the value 4 = 7,4 is taken from the Py = 1 cufve

for|a single change (¢ = 1) in one 10-; period.
4\
O
N R 6 (4-2)
. Zsys = =093 — |=0,754
C)\\ d(1) 74

-

For the case of L@Ie fluctuations produced by » identical items of equipment, iff is
negessary to co @r the flickermeter response. The value of the instantaneous flicker
sensation Pinsts h is sampled and statistically evaluated over a 10-min period to producg a

value, wi &ponenhally decay from some maximum value to near zero in 30 s or I¢gss.

This mea at single-change events, such as a step change or motor start, can |be
consider. s independent events over the course of the 10-min Py evaluation and, |for
analysi§ simplicity, the interval between n identical fluctuations can be taken as 10/n min [as
long 10/n |s greater than 0 5 m|n) ThIS assumphon allows two mdependent events to be

changes/10 min. The use of the smgle change result of Formula (A.2) and the assumpt|on
that two pieces of equipment produce such a change (n = 2 changes/10 min), results in a
predicted Py=1,213 based on a Py = 1 value of 4,6 for 2 changes/10 min in Formula (A.2) in
place of 7,4. It is clear that multiple pieces of equipment (POE) (n = 2 or more), each
individually complying with Clause 5 limits, starting in the same 10-min period will violate the
Pgi =1 limit.

An alternative to using n = 2, 3, or more changes/10 min to combine flicker effects using
shape factors and the P, = 1 curve is to use the summation law. The summation law can be
used to combine the individual effects of multiple fluctuations into a single Pg; value for the
“equipment group.” A summation law exponent of 3 is accepted for general use and is also
recognized in IEC 61000-3-11. Assuming that n items of equipment in a group produce equal
values of Py at a determined system impedance Zg s (Pgigzsys): the summated total Pg;
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produced by the n items is given generally by Formula (A.3) which can be simplified to
Formula (A.4).

n 3
P, st,total@Zsys = :{/ Zi=1 (P st@Zsys,i) (A.3)

3
Pyt total@zsys = \/; x Pst@zsys (A.4)

Using the value Pggzsys =0,754 obtained from the shape factor analysis for n = 1, Fﬁ]ula
(A.B) can be solved to show that for » = 3 items, the total flicker pro is
Pstltotal@zsys = = 1,088 which is a limit violation. Using the summation law approach mula
(A.B), it'is clear that 3 or more items of equipment, each individually meeting Cla{{ 5 I|m|ts,
will lead to a total Pg > 1 condition. (1/

Asgsuming that Z, ¢ is adjusted to obtain d,,, = 6 % (at the specified Z according to fhe
sp¢gcifications in Clause 6, operation of multiple items of equipment will |n|tely lead to t¢tal
P|> 1 conditions. This conclusion is true if either the shape factor a@? =1 curve approgch
is ysed or if the cubic summation law is used.

Using the summation law, which combines the total flicker @cts a new system impedance
valpe Zg s total CAN be determined so that Pg; 145 = 1 res rom the combined operatior] of
muftiple items of equipment. Considering the well- knowr§elat|on between system impedanjce,
volfage change, and Py, Formula (A.5) can be wr to establish the required value| of
syqtem impedance Z s iotal- Q

N\

Pettotal@z s}aol Zgys total
ﬁf#:— (A.5)
Pst,$ sys Zsys
.\@
Inserting the results of the cubic ’r;tmation law in Formula (A.4), and further returning to fhe
level of the reference impedanc helpful, Formula (A.6) can be derived to specify the vajue
of [Zsys total NECESSAryY to in that the combined effects of muItipIe identical pieces| of
eqlipment are taken intoq}bount resulting in Pgy totai@zsys, total = 1,0- It shall be recognized
thalt the result is dependeht on both the number of pieces of equipment, n, and the Pg; that
on¢ piece of this eq ent produces when supplied through the system impedance, Z}, .,
determined accordirfg)to the procedures of Clause 5 (or the initial reference impedance, ZreJ.

Q‘® z - 1 Zae =7 A6
C)%O sys,total m sys %(Pst@zref) ref ( )

Th i i i i i ihto
account multiple items of (identical) equipment based on the cubic summation law.

(A.7)

Y
Zsys = Zref M

For the existing Clause 6 requirements, the system impedance is only dependent on the P
value of one of the multiple POE, and the 3/2 exponent supposedly manages the combined
flicker effects of multiple items. The results in Formulae (A.6) and (A.7) are intended to
manage the same situation, but the resultant required impedances are clearly different. It is
possible to determine the relationship between them by equating Z g o5 in Formula (A.6)
with Zg, ¢ in Formula (A.7) and reducing as shown in Formulae (A.8) and (A.9).
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L (;J% (A.8)

Lot =2
3 ( ] ref ref
\/; PSt@Zref

PSt@Zref

n=Pagze ) 2 (A.9)

The conclusion of Formula (A.9) is that the two results (in Formulae (A.6) and (A.7)) are
equal only for a specific number of pieces of equipment, n, and this value of » is a nonlinear

function of the P, value produced by one item of equipment at the reference impedanc%
eqlipment which produces a Pg value only slightly greater than 1,0 at the refe
impedance, the resultant value of » will be small. For equipment which produces é}
sighificantly greater than 1,0 at the reference impedance, the resultant value 6?

or
ce

vallue
n will|be

larger. Recalling that n represents the number of pieces of equipment which e supplled

before the total Py value exceeds 1,0 and that the value of n is calculateq\[ the wid
acg¢epted summation law, the following conclusions can be drawn: N
(b/

ly-

1) [For a single piece of equipment producing a P slightly greater thran™,0 at the reference

impedance, the resultant application of the recommended opti%? ormula in 6.3.2 will
under-conservative in that the resultant system impedance ined could be too lar

be

he.
ber

Applying the cubic summation law in this case would predictthat only a very small num
of identical pieces of equipment can be connected befor total Pg; exceeds 1,0. In
case, the network owner/operator is faced with incre b%/fisk of flicker-related problem
the actual number of supplied pieces of equipment i ger.

2) |For a single piece of equipment producing aé significantly greater than 1,0 at

reference impedance, the resultant applicaticq the recommended option 3 formul
6.3.2 will be over-conservative in that the resul
Applying the cubic summation law in this“case would predict that a (relatively) la

1,0. In this case, the equipment ufacturer takes on economic risk as a result
requiring a smaller system impe‘d unless the actual number of operational pieces
equipment is (relatively) large. 4\

It i$ therefore not possible to ﬁﬂggte or refute option 3 in 6.3.2 for general applications. 1
valldity, as measured by a ne&ent with the cubic summation law result, is dependent on
Pgpalue produced at the rence impedance. For this reason, option 3 in 6.3.2 can
taken as one of many chdices of assumption combinations regarding » and Pggzrer |
genmeral relationship @tween these as indicated in Formula (A.9) is shown graphically]

Figure A.2.
O
@.
O
3

his
if

he
in

ant system impedance would be too smjall.

Fge

number of identical pieces of equip can be connected before the total Pg; excegds

of
of

'he
the
be
'he
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Connected items of equipment
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(informative)

Flow chart showing the evaluation and test procedures
leading to the connection of equipment

Shown in Figure B.1 is a functional diagram which provides an overview of the processes

described in the body of this document. The general connection and measurement
procedures, including impedance values, are shown in Figure B.2.
ALL EQUIPMENT <75 A
APPLY 61000-3-11
TEST PROCEDURES
SUBCLAUSE 6.4 | SUBCLAUSE 6.3
TEST PROCEDURE
TEST WITH
Zref
EQUIPMENT
IS THREE
pHASE 2~ NO
v
TEST _ TEST CALCULATE
Ziest = 0,15 +j0,15 Zigst = 0,25 + 0,25 MINIMUM Z, ¢
AND DECLARE IT
X AS Zax
COMPLIES C€OMPLIES
WITH 61000-3-3,
LimiTs? ~ NO NO
YES
v y
COMPLIANCE WITH DECLARE COMPLIANCE WITH DECLARE COMPLIANCE WITH
61000-3-3 61000-3-11 and meet the 61000-3-11 and meet the
MAY BE DECLARED requirements of Clause 4, b) requirements of Clause 4, g
EQUIPMENT MANUFACTURERS
T RESPONSIBILITY
NOTE — The agreement in this box can involve
l USER/SUPPLY AUTHORITY the reinforcement of the network or some other
RESPONSIBILITY measures to prevent interference with other
consumers’ equipment.
D 4 v

CONNECT

ervice
current
capacity > 100 A
per phase

SUPPLY

AGREEMENT

NO

AUTHORITY/USER

CONNECT

CONNECT

CONNECT

Figure B.1 — Flow chart showing the evaluation and test procedures

leading to the connection of equipment

IEC
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G
~ /1 — . ¢ °
EUT.
Rp Xp L3
G [ ] O o)
(== ¢
Ry Xy N
O—
L —I
IEC
EUT equipment under test
M measuring equipment
voltage source in accordance with IEC 6;1000-3-3:2013, 6.3.
S supply source consisting of the supply voltage generator G and test impedance Z with the follo

elements which include the generator impedance:

For|testing relevant to 6.2 and 6(3 using Z
A T 0,24 Q; X, =j 0,18 Q-at 50 Hz;
Ry § 0,16 Q; Xy =010 Q at 50 Hz.

For|testing relevant to 6.4 using Zioqt
Ry $0,15Q; X, =j 0,15 Q;
Ry £ 0,10 Q; Xy =/0,10 Q.

See |IEC 61000-3-3:2013, 6.2, when the source impedance is not well defined.

ng

NOTE In general, three-phase loads are balanced, and R, and X, ecan-be-neglected,—as do not affect the

measured values when there is-nre negligible current in the neutral wire.

Figure B.2 — Reference network for single- and three-phase supplies
derived from a three-phase, four-wire supply
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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
FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri$ing
Bll national electrotechnical committees (IEC National Committees). The object of IEC.is to pronpote
nternational co-operation on all questions concerning standardization in the electrical and ‘electronic fields| To
his end and in addition to other activities, IEC publishes International Standards, Technical Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as ‘JEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rjon-
hjovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clogely
vith the International Organization for Standardization (ISO) in accordance“with conditions determined by
hgreement between the two organizations.

2) [The formal decisions or agreements of IEC on technical matters expressy.as nearly as possible, an internatignal
consensus of opinion on the relevant subjects since each technicalCommittee has representation from all
nterested IEC National Committees.

3) JEC Publications have the form of recommendations for intefnational use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of |[EC
Publications is accurate, IEC cannot be held responsible ‘for the way in which they are used or for [any
Mmisinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatfons
ransparently to the maximum extent possible i6’jtheir national and regional publications. Any diverggnce
between any IEC Publication and the corresponding national or regional publication shall be clearly indicateld in
he latter.

5) JEC itself does not provide any attestatien’of conformity. Independent certification bodies provide confority
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for [any
ervices carried out by independent.certification bodies.

6) Al users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC Jer its directors, employees, servants or agents including individual experts fand
members of its technical comnmittees and IEC National Committees for any personal injury, property damagg or
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) fand
bxpenses arising out.of the publication, use of, or reliance upon, this IEC Publication or any other |EC
Publications.

8) [Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationfs is
ndispensable for the correct application of this publication.

9) Attention fs\drawn to the possibility that some of the elements of this IEC Publication may be the subjedt of
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.

¢rnational Standard IEC 61000-3-11 has been prepared by sub-committee 77A: EM¢ —

This second edition cancels and replaces the first edition published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition of a new Annex A which explains the limitations and effectiveness of
IEC 61000-3-11 regarding the connection of multiple items of similar equipment at the
same location in the supply network.


https://iecnorm.com/api/?name=58d07b2a0f5bd0b49c6a9262c1b2493d

-4 - IEC 61000-3-11:2017 © IEC 2017

The text of this International Standard is based on the following documents:

CDV Report on voting
77A/929/CDV T7T7A/947/RVC

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

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

A |ist of all parts in the IEC 61000, published under the general title Electromagnétic

compatibility (EMC), can be found on the IEC website.

Tht) committee has decided that the contents of this document will remain unchanged until the

stapility date indicated on the IEC website under "http://webstore.iec.ch" in the.'data related to

the| specific document. At this date, the document will be

e [reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, or

e |amended.
IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using|a

C

lour printer.
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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

Pa

Pa

Pa

Pa

Ea
or

Description of the environment
Classification of the environment
Compatibility levels

't 3: Limits

Emission limits

Immunity limits (in so far as they do not fall under the résponsibility of product

committees)

't 4: Testing and measurement techniques
Measurement techniques

Testing techniques

't 5: Installation and mitigation guidelines
Installation guidelines

Mitigation methods and devices

't 9: Miscellaneous

ch part is further subdivided into_several parts published either as International Standa
echnical reports, some of which have already been published as sections. Others will

published with the part number ‘followed by a dash and a second number identifying

suk

division (example: 61000-8211).

rds
be
the
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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

1 [Scope

This part of IEC 61000 is concerned with the emission of voltage changes,<{Voltage
flugtuations and flicker produced by equipment and impressed on the publicnlow-voltage
sugply system.

It $pecifies the limits of voltage changes produced by equipment tested under specified
conditions.

This document is primarily applicable to electrical and electronic*equipment having a rafed
input current from 16 A up to and including 75 A, which is intended to be connected to public
low-voltage distribution systems having nominal system voltages of between 220V and
250 V, line-to-neutral at 50 Hz, and which is subject to conditional connection.

This document is also applicable to equipment withif’the scope of IEC 61000-3-3 that dges
nofl meet the limits when tested or evaluated with~reference impedance Z. and is therefpre
subjject to conditional connection. Equipment which meets the requirements of IEC 61000-B-3
is excluded from this part of IEC 61000.

Eqtiipment tests made in accordance with‘this document are type tests.

NOTE 1 The flicker limits specified in this doecument, being the same as those in IEC 61000-3-3, are based on|the
sublective severity of the flicker imposed on the light from 230 V/60 W coiled-coil filament lamps when subjectef to
flucfuations of the supply voltage. For\systems with nominal voltages less than 220 V, line-to-neutral anf/or
frequency of 60 Hz, the limits and reference circuit values are under consideration.

NOTE 2 The limits in this docunmient relate to the voltage changes experienced by consumers connected at|the
intefface between the public supply low-voltage network and the equipment user’s installation. Therefore, it capnot
be guaranteed that the users of equipment compliant with this standard will not experience supply disturbgnce
within their own installation due to the operation of this equipment alone, as the impedance at the poinf of
conpection of the equipment to the supply within the installation can have an impedance greater than the maximhum
perpissible impedance-as determined by the procedures in this document.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of their

COMteR OH i e eg een S A co-cHHeH S catea et+etrehRce San Re—ea on

cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60050-161, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility (available at www.electropedia.org)

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

IEC 61000-3-3:2013, 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
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161,
IEC 61000-3-3 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

o SO-Online-browsingplatform+—available-at-hitpHwww-iso-orglobp
3.1
reference impedance
Zref
conpventional impedance specified in IEC 61000-3-3, with a value in agtordance with
IECG TR 60725, and used in the calculation and measurement of relative voltage changqg d,
and of Py and P, values

Notg 1 to entry: The resistive and reactive components of Z.¢ are given in Figure B.2,

3.2
interface point
interface between a public supply network and a user’s installation

3.3
conditional connection
connection of equipment which requires the usefls ‘supply at the interface point to have|an
impedance lower than the reference impedancenZ. in order that the equipment emissipns
comply with the limits in this document

Notg 1 to entry: Meeting the voltage change limits is not the only condition for connection; emission limitg for
other phenomena such as harmonics, may alsoshave to be satisfied.

3.

selvice current capacity
curnrent per phase which can (g taken continuously by the user at the interface point withput
exgeeding the plant ratings used by the supply authority in the design of its system

Notg 1 to entry: In practice the service current capacity is the rating of the main service fuse or overcurfent
proflection setting of the circuit breaker at the interface point. In cases where supply authorities declare supply
cappcities in volt-amperes (VA), the current per phase may be deduced for single-phase supplies by dividing|the
volttamperes by thé\declared phase voltage, and for three-phase supplies by dividing it by V3 times the decl3red
line|voltage.

4 | Requirements

Th £ £ 14 b A _flal baoll ol ol ol Hhb h
dooUToollTTIIL UT VUITAytT LlIidiTyTo ditu TIHURCTT ofidilh VT CUTTUULULICTuU 11T aoviuruaricvc vwitll e

methods specified in IEC 61000-3-3.

If equipment with a rated current above 16 A complies with the requirements of IEC 61000-3-3
and therefore is not subject to conditional connection, it may be declared so by the
manufacturer in documentation made available to users before purchase.

Equipment which does not meet the limits of IEC 61000-3-3, when tested or evaluated with
reference impedance Z.y, is subject to conditional connection, and the manufacturer shall
either:

a) determine the maximum permissible system impedance Z,,,, at the interface point of the

user’'s supply in accordance with 6.3, declare Z,, in the equipment instruction manual


http://www.iso.org/obp
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and instruct the user to determine in consultation with the supply authority, if necessary,
that the equipment is connected only to a supply of that impedance or less, or

b) test the equipment in accordance with 6.4 and declare in the equipment instruction
manual that the equipment is intended for use only in premises having a service current
capacity > 100 A per phase, supplied from a distribution network having a nominal voltage
of 400/230 V, and instruct the user to determine in consultation with the supply authority,
if necessary, that the service current capacity at the interface point is sufficient for the
equipment.

The equipment shall be clearly marked as being suitable for use only in premises having a
service current capacity equal to or greater than 100 A per phase

NOTE 1 In the case of option a), restrictions to connection can be imposed by the supply authority on the usp of

equjpment if the actual system impedance at the interface point on the user’s premises, Z_ , , exceeds Zg J.

NOTE 2 |In the case of option b), a new symbol (IEC 60417-5855) is available for the purpose' of marking
equjpment.

NOTE 3 For options a) and b), if the supply capacity and/or the actual system impedance Z,.s~have been declgred
to, or measured by, the user, this information can be used to assess the suitability of equipment without refergnce
to the supply authority.

5 | Limits

The limits shall be applicable to voltage fluctuations and flicker at the supply terminals of the
eqliipment under test, measured or calculated according 10" Clause 4 under test conditipns
degcribed in Clause 6. Tests made to prove complianceywith the limits are considered to|be
type tests.

The following limits apply:

a) |the value of the short-term flicker indicator, Py shall not be greater than 1,0;
b) |the value of the long-term flicker indicator, P}; shall not be greater than 0,65;

C) | Tnax the accumulated time of d(#) with a deviation exceeding 3,3 % during a voltage

change, shall not exceed 500 ms;

d) [the maximum relative steady-State voltage change, 4, shall not exceed 3,3 %;
e) [the maximum relative voltage change, d,;,5,, shall not exceed:

1) 4 % without additional conditions;

2) 6 % for equipment which is

— switched manually, or

— switchéd automatically more than twice per day and having a delayed restart (the dglay
being not less than a few tens of seconds), or manual restart after a power supply
interruption;

NOJE The cycling frequency will be further limited by the Pg; and Py limit. For example: a dn,, of 6 %

' : " 4 14 4 4 g r i e h il B ol —Onr
ProuuciiTtyg a teiialiguldl vultayt© LIdimTyT LlldiaClTTIS UL ItWILT DT TTUuUT Wit yive d Flt Ul duuut U,UJ.

3) 7 % for equipment which is

— attended whilst in use (for example, industrial machinery such as milling equipment
and lathes); or

— switched on automatically, or is intended to be switched on manually, no more than
twice per day and has 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 incorporating multiple subsystems, limits 2) and 3) shall only apply if
there is delayed or manual restart after a power supply interruption; for all equipment with
automatic switching which is energised immediately on restoration of supply after a power
supply interruption, limits 1) shall apply; for all equipment with manual switching, limits 2) or
3) shall apply, depending on the rate of switching.
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Pst.
SWI

and P, requirements shall not be applicable to voltage changes caused by manual

tching.

The limits shall not be applicable to emergency switching or emergency interruptions.

6

6.1

In
fro

beg¢n given suffixes to facilitate their application in formulae‘and calculations; see Table 1.

Test, measurement and evaluation procedures

Overview

evaluation procedures specified in IEC 61000-3-3 shall apply. For equipment that‘'m
conditions specified in 6.2.1 the test impedance in 6.2.1 shall be used.

overview in the form of a flow chart showing the evaluation and test procedures useg
assessment of equipment and leading to connection is given in Annex B (seg Figure B.

fhe calculations described in the following subclauses 6.2 to 6.4 the modulus values
hplex impedances shall be used.

m a type test, some auxiliary quantities are necessary. (These auxiliary quantities h

brder to evaluate equipment and determine the maximum permissible system impedaxce

of

ve

Thx test conditions specified in IEC 61000-3-3:2013,” Annex A, shall be applicable| to

equiipment rated < 16 A. For equipment rated > 16.A the general test conditions specifieq in

IEG 61000-3-3 shall apply.

Table 1 — Suffixesyand their applications

Syffix Representing Application

sy System Z, is the modulus of the impedance of the system to which the equipment mgy
be connected in order to meet a particular limit. A number after the subscript
identifies“a particular calculation.

refi Reference Zspis the reference impedance.

ac Actual Zact is the modulus of the actual impedance of the supply existing at the interfgce
point.

mgx Maximum Zmayx is the modulus of the maximum value of the supply impedance at which
equipment meets all the limits of this document.

teqt Test or.measurement | Zq; is the modulus of the test circuit impedance at which the emission test is
performed and dgtest, dmax tests Pst test aNd Pjt test are measured values.

6.2 .\ (Fest and measurement procedures

6.2.1 Test impedance Z,

The test impedance Z; may be lower than Z ., particularly for equipment having a rated

inp
1)

2)

ut current > 16 A. To find the optimal test impedance, two conditions shall be met:

the steady-state voltage drop (d;) caused by the equipment shall be within the range 2 %

to 9 % of the test supply voltage;

the ratio of inductive to resistive components of Z.; given by X,../Riest Shall be within the

range 0,5 to 0,75 (i.e. similar to the ratio of the components of Z ).

NOTE The 2 % to 9 % condition ensures that the relative current changes of the equipment in the real network
situation will be nearly the same as those during the test.
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6.2.2 Test of equipment against Z;.¢

The test shall be made with the test circuit specified in Figure B.2, except that the impedance
Z.of is replaced with Z; . Four values d; tost, dmax testr Pst test aNd Pyt test Shall be measured.
The definitions of 4, d Pg, and P are given in IEC 61000-3-3.

max’

6.2.3  Evaluation against Z

If Ziost is not equal to Z, the measured values shall be recalculated using the following
formulae:

Zref
dc — dc test - 7
test
Zref
dmbx = dmaxtest *
Ztest
Zref
Fst|= Fsttest - 7
test
Zref
By F Rt test -
Ztest

The values d;, dyay Psty Pt @are similar to those avhich would be obtained by measurements
usipg Z.os because the conditions placed on Zyg in 6.2.1 ensure that Z . and Z. have
approximately the same X/R ratio and that the measured voltage, Py and P values can|be
converted to equivalent values with reasomable accuracy by multiplying them by the ratio
Zrpf

Zt( st

Prqvided that the conditions for*d; and d, 54 are met with Z..;, T1,ax shall be deemed to|be
satysfied.

6.3l Evaluation and declaration by the manufacturer of the maximum permissible
system impedance

6.3.1 Comparison of calculated and measured emission values with Clause 5 limitg
to enable a declaration of compliance with IEC 61000-3-3

If dll values-calculated according to 6.2.3, or measured in accordance with IEC 61000-3-3, pre
lesp thanror equal to the limits in Clause 5, the manufacturer may declare that "the product
megetsthe technical requirements of IEC 61000-3-3".

6.3.2 Calculation of the maximum permissible system impedance

The following evaluation procedure shall be applied if the equipment emissions cannot meet
the technical requirements of IEC 61000-3-3 and therefore the equipment cannot be declared
compliant by the manufacturer in accordance with 6.3.1. In such a case the equipment shall
only be connected to a supply having a system impedance lower than Z;.

To calculate the lower system impedance, Zg, ¢, the values of d., d
according to 6.2.3 shall be used in the following formulae.

max: Pst and Py calculated

(the d\yax limit given in Clause 5 appropriate to the EUT)

Zsys1 = Zref - d
max
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33 %

Zsy32 =Zref ——

1 )2
Zsys3 =Zref - P_

dC
3

st

3
(0652

)

s4:Zref'L A J

The minimum of the four calculated values of Z, is the maximum permissible system

imy

In |consideration of voltage changes caused by manual switching, it s, only required
calpulate Zgy 1 and Zgyqo; Zpay is the minimum of the two values.

Seg¢ annex A for further information.

edance, Z which the manufacturer shall declare in accordance with Clause, 4.

max,

to

If the evaluation in accordance with 6.2.3 results in a d,,,, value which exceeds 3,3 % anf a

recording of d(z) is not available, additional tests will be required to properly evaluate 7,
The measurement d(z) shall be multiplied by the ratio\Z, ../ Ziest Prior to evaluating

req
Zte

6.4

Fo
SYE
sef
sha

Fo
syd
ha
con

Eq
shd

b

vice having a service current supply capacity >100 A per phase, the test impedance, Z,

hplex terms at0,45 + j 0,15 Q for each line, and 0,1 + j 0,1 Q for the neutral; see Fig
B.3.

hlipment(tested against the test impedances specified in the previous paragraphs of

Thé—ms S
Clause 4, item b).

ax:*

the

uirements for T,,,,. Alternatively, the threshold définitions may be multiplied by the ratio

t/ Zmay for the T, determination.

Evaluation and declaration by the manufacturer of the minimum permissible
service current capacity

single-phase equipment intended«to be connected to public low-voltage distribqun

tems having a nominal voltage of 230 V line to neutral by means of a single or three-ph

Il be setin complex terms at 0,25 +; 0,25 Q; see Figure B.2.

se

st

three-phase equipmeént: intended to be connected to public low-voltage distribution

tems having a nominal voltage of 400 V line to line by means of a three-phase sery
ing a service currgnt capacity >100 A per phase, the test impedance, Z,.4, shall be se

[l me&tthe limits given in Clause 5.

ice
in
lire

wvith
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Annex A
(informative)

Explanation of flicker exponents

A.1  Overview

The following additional information is intended to assist the user of this document in
calculating the maximum permissible em impedance in orde ha he equipment
emjissions comply with the limits of this document. The information in Annex A is mainly
applicable to equipment which is switched on/off abruptly. Modern energy-saving equipm
with properly-performing controlled start/stop speed or power control (e.g., variable spged
driyes (VSDs)) will typically not exhibit this abrupt type of behaviour.

A.2 Explanation of Clause 6

Mujtiple formulae are provided in Clause 6 to determine the required-Zgys as a function of 4.
The formula suggested to address multiple items of equipment is shown in Formula (A.1)

(A.1)

Y
Zsys = Zref M

where Zg, ¢ is the impedance required to meet.Pg; requirements at the point of evaluatipn.
The P produced by a single piece of equipment at the reference impedance (Z,4) is denoted
by Pst@zref- The 3/2 exponent is suggested to manage the combined flicker effects of multiple
items.%owever, there are some limitations(in the use of this formula which could lead to oVer-
or iinder-conservative results dependingion the specifics of the situation.

For demonstration purposes, a typical induction motor will be considered as the single pig¢ce
of equipment to be analyzed. It is"assumed large enough to produce an appreciable voltage
change contributing to a larger,;'Pg; value than allowed by IEC 61000-3-3, so the requirements
of |EC 61000-3-11 can be censidered. The voltage change of a motor-start characteristi¢ is
shgwn below in Figure™ A.1. The Py is derived using the shape factor cufve
(IEC 61000-3-3:2013«Rigure 5), and the P, = 1 curve (IEC 61000-3-3:2013, Figure 2), which
is gn accepted method described in 61000-3-3 to assess Pg;.

|
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Figure A.1 — Typical motor starting RMS voltage
variation plot
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The front time and tail time for the motor-start characteristic in Figure A.1 are, 7y = 20 ms
and T, = 200 ms. From the shape factor curve, the derived F is approximately, F = 0,93. The
Pg; = 1 curve can then be used to predict the actual Pgvalue that will be produced for various
numbers of changes per 10-min interval.

Using the motor start as one example of equipment which is characterized by a relatively
large d,,,4 and very little other fluctuating behaviour, it can be concluded that the Pgvalue will
be largely controlled by the value of d,, and the associated fluctuation waveshape which
yields a shape factor coefficient F = 0,93. Considering the limits in Clause 5, the maximum
value of dp,, is fixed at 6 %. Assuming the system impedance Zg is specified based on a

max ’ st
lication as shown in Formula (A.2) where the value d = 7,4 is taken from the Py = 1-cufve
for|a single change (¢ = 1) in one 10-min period.

Fd 6 (A-2)
P, =M _ 093 — |=0,754
st@Zsys d(7) ( 74 j

For the case of multiple fluctuations produced by = identical items of equipment, it is
ne¢essary to consider the flickermeter response. The value of~the instantaneous flicker
sensation P;,¢, Which is sampled and statistically evaluated over.a~10-min period to produce a
Pg| value, will exponentially decay from some maximum value to near zero in 30 s or Igss.
This means that single-change events, such as a step{change or motor start, can |be
considered as independent events over the course of¢the” 10-min Pg, evaluation and, |for
analysis simplicity, the interval between » identical fluctUations can be taken as 10/n min (as
long as 10/n is greater than 0,5 min). This assumptioh allows two independent events to|be
evgluated using shape factor analysis and the(Pg'=1 curve with a fluctuation rate of »
changes/10 min. The use of the single-changeXresult of Formula (A.2) and the assumpfion
that two pieces of equipment produce such @.change (n = 2 changes/10 min), results ih a
predicted Py=1,213 based on a Py, = 1 valug,of 4,6 for 2 changes/10 min in Formula (A.2) in
place of 7,4. It is clear that multiple pieces of equipment (POE) (n = 2 or more), each
indjvidually complying with Clause 5 limits, starting in the same 10-min period will violate the
Pyl= 1 limit.

st

An| alternative to using » = 2,.3; or more changes/10 min to combine flicker effects usjing
shape factors and the Py, =1 curve is to use the summation law. The summation law can|be
us¢d to combine the individual effects of multiple fluctuations into a single Pg; value for the
“equipment group.” Asummation law exponent of 3 is accepted for general use and is dlso
recognized in IEC 61000-3-11. Assuming that »n items of equipment in a group produce equal
valies of Py at a'determined system impedance Zg s (Pgigzsys): the summated total |Pg;
prgduced by the »’ items is given generally by Formula (A.3) which can be simplified| to
Formula (A.4);

n 3
P, st,total@Zsys ~ :i/ Zi:1 (P st@Zsys,i) (A4.3)

3
Psttotal@zsys = \/; x Pst@zsys (A.4)

Using the value Pggzsys =0,754 obtained from the shape factor analysis for » = 1, Formula
(A.4) can be solved to show that for » = 3 items, the total flicker produced is
Pt total@zsys = 1,088 which is a limit violation. Using the summation law approach in Formula
(A.4), it'is clear that 3 or more items of equipment, each individually meeting Clause 5 limits,
will lead to a total Pg; > 1 condition.

Assuming that Z, s is adjusted to obtain d,,, = 6 % (at the specified Z; ) according to the
specifications in Clause 6, operation of multiple items of equipment will definitely lead to total
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P > 1 conditions. This conclusion is true if either the shape factor and Pg; = 1 curve approach
is used or if the cubic summation law is used.

Using the summation law, which combines the total flicker effects, a new system impedance
value Zg s 1ota) CAN be determined so that Pg; o5 = 1 results from the combined operation of
multiple items of equipment. Considering the well-known relation between system impedance,
voltage change, and P, , Formula (A.5) can be written to establish the required value of
system impedance Z

st
sys,total-

LD 7
STIOE@Z 5ys total Z'sys,total

- (A.5)
P, st.total@Zsys A sys

Inserting the results of the cubic summation law in Formula (A.4), and further returning to the
level of the reference impedance if helpful, Formula (A.6) can be derived to specify the value
of [Zsys total NECESSAry to insure that the combined effects of multiple jdentical pieces| of
eqyipment are taken into account resulting in P iotai@zsys,total = 1:0- It _shall be recognized
that the result is dependent on both the number of pieces of equipment; n, and the Pg, that
on¢ piece of this equipment produces when supplied through the (System impedance, Z,.,
determined according to the procedures of Clause 5 (or the initial reference impedance, ZreJ.

1 1

ZS = Z -t Z (A . 6)
ys,total = 73 ( j sys 3 ref
\/; F st@Zsys \/;(P st@Zref )

The third formula in 6.3.2, shown again here in Formula (A.7) is provided in order to take ipto
acgount multiple items of (identical) equipment based on the cubic summation law.

(A.7)

Y
Zys = Zref Fv—

For the existing Clause 6 requirements, the system impedance is only dependent on the |P
valpe of one of the multiple,; POE, and the 3/2 exponent supposedly manages the combined
flicker effects of multiple items. The results in Formulae (A.6) and (A.7) are intended| to
majnage the same situation, but the resultant required impedances are clearly different. If is
pogsible to determine the relationship between them by equating Z g o5 in Formula (A.6)
with Zg, in Formula' (A.7) and reducing as shown in Formulae (A.8) and (A.9).

1 1 %
Ziof = ZLyef| (A4.8)
%(P St@Zef ) PSt@Zref

n= (PSt@Zref )% (A-9)

The conclusion of Formula (A.9) is that the two results (in Formulae (A.6) and (A.7)) are
equal only for a specific number of pieces of equipment, n, and this value of » is a nonlinear
function of the Pg; value produced by one item of equipment at the reference impedance. For
equipment which produces a Pg value only slightly greater than 1,0 at the reference
impedance, the resultant value of » will be small. For equipment which produces a Py value
significantly greater than 1,0 at the reference impedance, the resultant value of » will be
larger. Recalling that n represents the number of pieces of equipment which can be supplied
before the total P value exceeds 1,0 and that the value of » is calculated from the widely-
accepted summation law, the following conclusions can be drawn:
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1) For a single piece of equipment producing a Pg; slightly greater than 1,0 at the reference
impedance, the resultant application of the recommended option 3 formula in 6.3.2 will be
under-conservative in that the resultant system impedance determined could be too large.
Applying the cubic summation law in this case would predict that only a very small number
of identical pieces of equipment can be connected before the total Py exceeds 1,0. In this
case, the network owner/operator is faced with increased risk of flicker-related problems if
the actual number of supplied pieces of equipment is larger.

2) For a single piece of equipment producing a Pg significantly greater than 1,0 at the
reference impedance, the resultant application of the recommended option 3 formula in
6.3.2 will be over-conservative in that the resultant system impedance would be too small.

mmmwmmmmge
number of identical pieces of equipment can be connected before the total Py excegds

1,0. In this case, the equipment manufacturer takes on economic risk as a<resuli of
requiring a smaller system impedance unless the actual number of operational pieceq of
equipment is (relatively) large.

It i$ therefore not possible to validate or refute option 3 in 6.3.2 for general applications. The
valldity, as measured by agreement with the cubic summation law result, is*dependent on the
Pgyalue produced at the reference impedance. For this reason, option 3 in 6.3.2 can|be
taken as one of many choices of assumption combinations regarding » and Pggze- The
general relationship between these as indicated in Formula (A.9)is shown graphically] in
Figure A.2.

Connected items of equipment "n’\Ws. Pggzrer

9

8 /
7 3
5 Problematic for networks n = (Pg)?

and operators

5

4 //

3 / Restrictive for

2 equipment manufacturers
1 /

1 1)5 2 2,5 3 3,5 4

Pst@Zre
1E]

19

Figure A.2 — Visualization of the relationship between items
of equipment “n” and P,

Most equipment considered by IEC 61000-3-11 will produce Pg; well above 1,0 at Z, ;. Any of
this equipment could be unnecessarily restricted by option 3 in 6.3.2 unless “relatively large”
penetrations are present. Some smaller equipment covered by 61000-3-11 could produce Pg;
values slightly above 1,0 at Z. . Any such equipment could produce problems for the public
supply network at “relatively low” penetration levels. The impedance requirements for
Formulae (A.6) and (A.7), normalized by Z ., are shown graphically in Figure A.3 for various
levels of Py produced by a single piece of equipment. It is clear from these plots that network
owners/operators are disadvantaged by using Formula (A.7) at low (individual) P levels
whereas equipment manufacturers are disadvantaged at high (individual) Py values. The
clear conclusion is that it is not possible to reach general conclusions without making an
assumption regarding either penetration level n or individual Pg;g 7. value.
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Zsys, totaI/Zref (A-G)

— = Zy /7 (AT)

sys’
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Pieces of equipment (n)
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Impedance relative to Z,
O O 0o o o o o

It should be noted that smaller equipment subjegt to IEC 61000-3-3 that produces Pst@Zref
Id produce Pgi totq > 1,0 when multiple POE are supplied.
approach of option 3 in 6.3.2 breaks déwn entirely and the cubic summation law appro
It should be further noted that it is likely that larger equipment would prod
“relatively large” penetration levels would be requi

co\
the
shq
hig
to

Required impedance for Pgt = 1,1

Zsys, total/Zref (A.6) = = Zsys/Zref (A7)

Increased risk for public networks

Increased risk for manufacturers

4 5 6 7 8 9 10
Pieces of equipment (n)
IEC

Required impedance for Pg¢ = 2

Figure A.3 -

uld be used.

er values of P In this casé;

st@Zref-

reate public supply network issues because of the restrictive result of option 3 in 6

Impedance requirements as a function of individual
Psi@zres Values and penetration level n

Impedance relative to Z,

©coocooooo

Required impedance for Pg¢ = 1,5

gy t0tal/ Zyg (AB) = = Zoyo/Z,or (NT)

(6]

Increased risk f;r puiblic networks

o/

)]

O LA NNWW

(3]

10

48 6 7 8 9
Pieces of equipment

()
IEC

Required impedance for Pgt = 3

< 1
0,
ch
ce
red
B.2

In this case of Pggzref <

The existing option 3 (and 4) appears to cover multiple POE in practice because the approach

hag been used for many years\without significant objection from network owners/operators
ufacturers. As penetration of similar items of equipment continues to increase, it may
essary to re-consider. the direct use of the cubic summation law, possibly with equipmgnt
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Annex B

(informative)

Flow chart showing the evaluation and test procedures
leading to the connection of equipment

Shown in Figure B.1 is a functional diagram which provides an overview of the processes

described in the body of this document. The general connection and measurement
procedures, including impedance values, are shown in Figure B.2.
ALL EQUIPMENT <75 A
APPLY 61000-3-11
TEST PROCEDURES
SUBCLAUSE 6.4 | SUBCLAUSE 6.3
TEST PROCEDURE
TEST WITH
Zref
EQUIPMENT
IS THREE
pHASE 2~ NO
v
TEST _ TEST CALCULATE
Ziest = 0,15 +j0,15 Zigst = 0,25 + 0,25 MINIMUM Z, ¢
AND DECLARE IT
X AS Zax
COMPLIES C€OMPLIES
WITH 61000-3-3,
LimiTs? ~ NO NO
YES
A 4 y
COMPLIANCE WITH DECLARE COMPLIANCE WITH DECLARE COMPLIANCE WITH
61000-3-3 61000-3-11 and meet the 61000-3-11 and meet the
MAY BE DECLARED requirements of Clause 4, b) requirements of Clause 4, g
EQUIPMENT MANUFACTURERS
T RESPONSIBILITY
NOTE — The agreement in this box can involve
l USER/SUPPLY AUTHORITY the reinforcement of the network or some other
RESPONSIBILITY measures to prevent interference with other
consumers’ equipment.
D 4 v

CONNECT

ervice
current
capacity > 100 A
per phase

SUPPLY

AGREEMENT

NO

AUTHORITY/USER

CONNECT

CONNECT

CONNECT

Figure B.1 — Flow chart showing the evaluation and test procedures

leading to the connection of equipment

IEC
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EUT

_® —— ] o - 5
EUT
Ra X, L3

IEC
equipment under test

measuring equipment

voltage source in accordance with IEC 61000-3-3:2013, 6.3.

supply source consisting of the supply voltage generator G and test impedance Z with the folloy
elements which include the generator impedance:

testing relevant to 6.2 and 6.3 using Z,
0,24 O; X, =j 0,15 Q at'\60Hz;

F 0,16 Q; Xy =/0,10 © at 50 Hz.
testing relevant to 6 4.Using Zio gt

# 0,15 Q; X, 50,15 Q;

F 0,10 Q; Ay =/0,10 Q.

IEC 61000-8%3:2013, 6.2, when the source impedance is not well defined.

[E In"general, three-phase loads are balanced, and Ry and X do not affect the measured values when t
Bgligible current in the neutral wire.

Figure B.2 — Reference network for single- and three-phase supplies
derived from a three-phase, four-wire supply

ng

ere
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (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 assigné

<75 A et soumis a un raccordement conditionnel

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale |deé normalisaftion
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de\'tEC). L’'IEC a pour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisatien dans les domaines
He ['électricité et de I'électronique. A cet effet, I'[EC — entre autres activitésy— publie des Normes
nternationales, des Spécifications techniques, des Rapports techniques, des $pécifications accessibleg au
bublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur ‘€taboration est confiée a|des
Comités d'études, aux travaux desquels tout Comité national intéressé par le. sujet traité peut participer. [Les
brganisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent
Bgalement aux travaux. L’IEC collabore étroitement avec I'Organisation-Internationale de Normalisation (1$0),
selon des conditions fixées par accord entre les deux organisations.

2) |Les décisions ou accords officiels de I'lEC concernant les questians\techniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étaptydonné que les Comités nationaux de IJEC
ntéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme de\recommandations internationales et sont agréées
Comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que IJEC
E'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg de
'‘éventuelle mauvaise utilisation ou interprétation qui“en’est faite par un quelconque utilisateur final.

4) Pans le but d'encourager I'uniformité internationale; les Comités nationaux de I'lEC s'engagent, dans toutg la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationgles
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
ournissent des services d'évaluation”de conformité et, dans certains secteurs, accédent aux marques| de
conformité de I'IEC. L’IEC n'est résponsable d'aucun des services effectués par les organismes de certification
ndépendants.

6) [Tous les utilisateurs doivent s*assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité. ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires| ou
Mmandataires, y compris* ses experts particuliers et les membres de ses comités d'études et des Comités
hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) ef.fes 'dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre_Rublication de I'l[EC, ou au crédit qui lui est accordé.

8) L'attention-est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatjons
référenceées 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 I'lEC peuvent fpire

‘nhjiaf de—droits—de-brevet L EC nesaurait-ire-tenues DOLF raopnneahla de-ne 5as avoi—identifie—de-tels—ddoits

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61000-3-11 a été établie par le sous-comité 77A: CEM -
Phénoménes basse fréquence, du comité détudes 77 de [I'lEC: Compatibilité
électromagnétique.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2000. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout d'une nouvelle Annexe A qui explicite les limites et I'efficacité de I'lEC 61000-3-11
concernant le raccordement de plusieurs équipements analogues au méme emplacement
dans le réseau d'alimentation.
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Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
77A/929/CDV T7T7A/947/RVC

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

abouti a I'approbation de cette norme.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 61000, publiées sous le titre général

Compatibilité électromagnétique (CEM), peut étre consultée sur le site web de I'lEC.

Le |comité a décidé que le contenu de ce document ne sera pas modifié avant la date|de
stapilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans™les donng¢es

relatives au document recherché. A cette date, le document sera

e [reconduit,
e |supprimé,
e [remplacé par une édition révisée, ou

e |amendé.

IMPORTANT - Le logo "colour inside” qui se_ trouve sur la page de couverture

ufiles a une bonne compréhension de son:contenu. Les utilisateurs devraient,
conséquent, imprimer cette publication encutilisant une imprimante couleur.

e
cétte publication indique qu'elle contient des)couleurs qui sont considérées comr;Ele
p
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INTRODUCTION

L'IEC 61000 est publiée sous forme de plusieurs parties séparées, conformément a la
structure suivante:

Part

Part

ie 1: Généralités
Considérations générales (introduction, principes fondamentaux)
Définitions, terminologie

ie 2: Environnement

Part

Part

Part

Part

Description de I’environnement
Classification de I'environnement
Niveaux de compatibilité
ie 3: Limites
Limites d’émission
Limites d'immunité (dans la mesure ou elles ne relévent pas des’comités de produ
ie 4: Techniques d’essais et de mesure
Techniques de mesure
Techniques d’essais
ie 5: Guides d’installation et d’atténuation
Guides d’installation
Méthodes et dispositifs d’atténuation
ie 9: Divers

jts)

Chaque partie est a son tour subdivisée em,plusieurs parties, publiées soit comme Nornpes

inter
qu{
d'u

nationales, soit comme rapports techniques, dont certaines ont déja été publiées en t
sections. D’autres seront publiées squs le numéro de la partie, suivi d'un tiret et compl
second chiffre identifiant la subdivision (exemple: 61000-3-11).

ant
Bté
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COMPATIBILITE ELECTROMAGNETIQUE (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 assigné
<75 A et soumis a un raccordement conditionnel

1 | Domaine d’application

La [présente partie de I'lEC 61000 traite des variations de tension, des fluctuations 'de tensjon
et fu papillotement (ou flicker) émis par des équipements et véhiculés par le(réseau public
d'alimentation basse tension.

Ell¢ spécifie les limites des variations de tension produites par des égquipements soumis a
I'egsai dans des conditions déterminées.

Le [présent document s’applique en premier lieu aux équipements;électriques et électroniqlies
abgorbant un courant assigné compris entre 16 A et 75 A inclu§;ydestinés a étre raccordép a
deg réseaux publics de distribution a basse tension présentant une tension nominale phage-
neditre comprise entre 220 V et 250 V a 50 Hz, et soumis a\un’raccordement conditionnel.

Le [présent document concerne également les équipements relevant du domaine d’applicafion
de [I'lEC 61000-3-3 et qui ne respectent pas les limites d’émission lorsqu’ils sont soumi$ a
I'egsai ou évalués au moyen de I'impédance de/référence Z.; et sont donc soumis a|un

ragcordement conditionnel. Les équipements, quitsatisfont aux exigences de I'lEC 61000-B-3
sont exclus de la présente partie de I'lEC 61000.

Les essais d’équipements réalisés conformément au présent document sont des essais|de
typk.

NOTE 1 Les limites de papillotement indiquées dans le présent document, identiques a celles de I'lEC 61000-B-3,
sonf fondées sur la sévérité subjective du’papillotement provenant de la lumiére émise par des lampes a filanjent
bisgiralé de 230 V/60 W soumises a.des fluctuations de la tension d’alimentation. Pour les réseaux dont la tengion
nonjinale phase-neutre est inférieure a 220 V et/ou la fréquence est de 60 Hz, les limites et les valeurs| de
réf@rence du circuit sont a I'étude.

NOTE 2 Les limites mentionnées dans le présent document concernent les variations de tension rencontrées|par
les [consommateurs conpee€tés au point de raccordement entre le réseau public d'alimentation basse tensiop et
I'ingtallation de [I'utilisateur. Il ne peut par conséquent pas étre garanti que les utilisateurs d’équipeménts
conformes a la présente/norme ne rencontreront pas de perturbation au sein de leur propre installation causée|par
le fpnctionnement.de.ces équipements seuls, sachant que I'impédance au point de raccordement de I'équipenjent
au pein de l'installation peut étre supérieure & I'impédance maximale admissible déterminée par les procédyres
décflites dans/le\présent document.

2 | Références normatives

Le\. UU\JUIIIGIILO OUIVGIILO L;II.UG UGIIO IC LUI\LC L;UIIOLILUUIII., pLUul I.Uul Uy paILIC UC ICUI L;UIII.C U
des exigences 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).

IEC 60050-161, Vocabulaire Electrotechnique International (VEI) — Chapitre 161:
Compatibilité électromagnétique (disponible sous www.electropedia.org)

IEC 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 <75 A par phase

IEC 61000-3-3:2013, Compatibilité électromagnétique (CEM) — Partie 3-3: Limites — Limitation
des variations de tension, des fluctuations de tension et du papillotement dans les réseaux
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publics d'alimentation basse tension, pour les matériels ayant un courant assigné < 16 A par
phase et non soumis a un raccordement conditionnel

3 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I'lEC 60050-161,
I'EC 61000-3-3 ainsi que les suivants, s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

C TR 60725 et utilisée dans le calcul et le mesurage de la variation'relative de 'onde|de
tenjsion d, et des valeurs de Pg; et de Py

Notg 1 a l'article: Les composantes résistive et réactive de Z o sont précisées a\la’Figure B.2.

point de raccordement
intgrface entre un réseau public d’alimentation et I'installation électrique d’un utilisateur

radcordement conditionnel
cojnexion des équipements exigeant que Malimentation de [Iutilisateur au point |de
ragcordement présente une impédance inférieure a I'impédance de référence Z. afin que [les

émjfssions provenant de ces équipements.soient conformes aux limites énoncées dang le
présent document

Notg 1 a l'article: Le respect des limites de\vafiation de tension ne constitue pas la seule condition posée poyr le
rac¢ordement. Les limites d’émission concCernant d’autres phénomenes, tels que les harmoniques, peuyent
égajement devoir étre satisfaites.

3.4
puissance de dimensionnement (intensité de service maximale)
int¢nsité par phase susceptible d’étre recue en permanence par l'utilisateur au point|de
raccordement sans qulil y ait dépassement des valeurs assignées de l'installation utilisg¢es
pall le distributeur dans le dimensionnement de son réseau

Notg 1 a I'article:s. En" pratique, la puissance de dimensionnement correspond a l'intensité assignée du fugible
principal ou dudispositif principal de protection contre les surintensités du disjoncteur au point de raccordemient.
Lorgque le distributeur formule les puissances correspondant a l'intensité par phase en volts-ampéres (YA),
I'intpnsité parphase peut étre déduite pour les alimentations monophasées en divisant le nombre de volts-ampgres
par|la tehsion de phase déclarée. Pour les alimentations triphasées, le nombre de volts-amperes est divisé|par
V3 fpois(Ja ténsion déclarée du réseau.

4 Exigences

Les variations de tension et le papillotement doivent étre évalués conformément aux
méthodes spécifiées dans I'EC 61000-3-3.

Si un équipement ayant un courant assigné supérieur a 16 A est conforme aux exigences de
I''EC 61000-3-3 et n’est donc pas soumis a un raccordement conditionnel, le fabricant peut en
faire état dans la documentation mise a la disposition des utilisateurs avant achat.

Les équipements qui ne respectent pas les limites énoncées par I'lEC 61000-3-3 lorsqu’ils
sont soumis a I’essai ou évalués sur la base de I'impédance de référence Z.,; sont sujets & un

raccordement conditionnel. Dans ce cas, le fabricant doit soit:
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a)

b)
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déterminer I'impédance maximale admissible du réseau Z, ,, au point de raccordement de
I'utilisateur conformément a 6.3, en faire état dans le manuel d’instruction de I'équipement
et informer I'utilisateur qu’il s’assure, en consultant le distributeur si nécessaire, que cet
équipement n’est raccordé qu’a une alimentation d’'une impédance inférieure ou égale,
soit

soumettre a Il'essai I'équipement conformément a 6.4 et déclarer dans le manuel
d’instruction de I'équipement qu'il est uniquement réservé aux locaux présentant une
puissance de dimensionnement > 100 A par phase, alimentés a partir d’'un réseau de
distribution ayant une tension nominale de 400/230 V, et informer [Iutilisateur qu’il
s’assure, en consultant le distributeur si nécessaire, que la puissance de

dimensionnement au point de raccordement est suffisante pour I'équipement.

L’équipement doit porter un marquage clair précisant qu’il convient uniguementsa une
utilisation dans des locaux ayant une puissance de dimensionnement supérieure ou égale
a 100 A par phase.

NOTE 1 Dans le cas de I'option a) le distributeur peut imposer des restrictions au raccordement concerpant

I'uti
telld

isation d’équipements si I'impédance réelle du réseau au point de raccordement des locaux-de l'utilisateur] est
que Zact > Zmax-

NOTE 2 Dans le cas de I'option b), un nouveau symbole (IEC 60417-5855) est dispopible pour le marquagqg de

I’équipement.

NOTE 3 Pour les options a) et b), si la capacité d’alimentation et/ou I'impédance réelle du réseau Z,., ont|été

déc
I'éq

5

Leg

arées a l'utilisateur ou mesurées par celui-ci, cette information peut étre~utilisée pour évaluer I'aptitudg de
Lipement a étre utilisé sans qu’il soit nécessaire de se référer au distributeur.

Limites

limites doivent s’appliquer aux fluctuations de-t€nsion et au papillotement aux borpes

d’ajimentation de I’équipement en essai, et deoivent étre mesurées ou calculées sefon

I'A
s'a

Leg

a)

ticle 4 dans les conditions d'essai définies_a I'Article 6. Les essais, effectués ppur
ssurer de la conformité aux limites, sont définis comme étant des essais de type.

limites suivantes s’appliquent:

la valeur de l'indicateur de papillotement de courte durée, P, ne doit pas étre supériefire
a1,0;

b) |la valeur de l'indicateur de papillotement de longue durée, P}, ne doit pas étre supérieire
a 0,65;
C) |Tnaxs @ durée cumulée de d(¢) supérieur a 3,3 % lors d'une variation de tension, ne doit

d)

e)

pas dépasser 500°ms;
la variation relative maximale de la tension permanente, d;, ne doit pas dépasser 3,3 %

la variation relative maximale de la tension d,,,, Ne doit pas dépasser:

1) 4 %s’il 'y a pas de conditions supplémentaires;
2), '6_% pour les équipements

— qni sont commutés mnnlmllnmnnf, ou

— qui sont commutés automatiquement plus de deux fois par jour et dont le redémarrage
est différé (le délai n'étant pas inférieur a quelques dizaines de secondes), ou dont le
redémarrage se fait manuellement aprés une interruption de I'alimentation électrique;

NOTE La fréquence de cyclage est également limitée par Py et P|y. Par exemple, une valeur dp,,, de 6 %

générant une caractéristique de la variation de tension rectangulaire d’'une fréquence de deux par heure,
donne une valeur de Py d’environ 0,65.

3) 7 % pour les équipements

— qui sont sous surveillance durant leur utilisation (par exemple, les machines
industrielles telles que les fraiseuses et les tours); ou

— qui sont mis sous tension automatiquement ou destinés a étre mis sous tension
manuellement deux fois par jour au maximum et dont le redémarrage est différé
(avec un délai n'étant pas inférieur a quelques dizaines de secondes), ou dont le


https://iecnorm.com/api/?name=58d07b2a0f5bd0b49c6a9262c1b2493d

IEC 61000-3-11:2017 © IEC 2017 - 27 -

redémarrage se fait manuellement aprés une interruption de [I'alimentation
électrique.

Dans le cas des équipements comportant plusieurs sous-systémes, les limites 2) et 3) doivent
s’appliquer uniquement en cas de redémarrage différé ou manuel aprés une interruption de
I'alimentation électrique. Pour tous les équipements a commutation automatique qui sont
immédiatement alimentés par le retour de I'alimentation électrique, les limites 1) doivent étre
appliquées. Pour tous les équipements a commutation manuelle, les limites 2) ou 3) doivent
étre appliquées, en fonction du taux de commutation.

Les exigences relatives a Pg; et a P; ne doivent pas s’appliquer aux variations de tension
du¢sa une commutation manuelle.

Ces limites ne doivent pas s’appliquer aux commutations ou aux interruptions d’'urgence:
6 | Procédures d’essai, de mesure et d’évaluation

6.1 Vue d'ensemble

Sayf spécification différente dans le présent document, les conditions générales d'essai et|les
prgcédures de mesure et d'évaluation spécifiées dans I'lEC 61000-3<3 doivent s'appliqyer.
Pour les équipements qui satisfont aux conditions spécifiées en 6.2.1, I'impédance d'essai
déjinie en 6.2.1 doit étre utilisée.

L’Annexe B synthétise, sous forme d'organigramme, les procédures d’évaluation et d’essai|de
I’équipement et de son raccordement (voir la Figure B.1).

Daps les calculs décrits aux paragraphes 6.2 a 6.4, sdivants, les valeurs du module dges
impédances complexes doivent étre utilisées.

Ceftaines grandeurs d’appoint sont nécessaifes pour I'évaluation des équipements eft| la
détermination de lI'impédance maximale admissible du réseau dans le cadre d'un essai|de
type. Ces grandeurs sont assorties de .suffixes, afin de faciliter leur utilisation dans |les
formules et les calculs (voir Tableau 1).

Leg conditions d'essai spécifiées dans I'lEC 61000-3-3:2013, Annexe A, doivent s'appliguer
aux équipements ayant un courant assigné < 16 A. Pour les équipements ayant un courpnt
asgigné > 16 A, les conditions genérales d'essai spécifiées dans I'lEC 61000-3-3 doivent
s'appliquer.

Tableau 1 — Suffixes et leurs utilisations

Buffixe Représente Utilisation

sy Réseau Zsys correspond au module de I'impédance du réseau auquel I'équipement

peut étre raccordé afin de respecter une limite particuliere. Un nombre aprgs
I'indice indique un calcul particulier.

refi Référence Z.os correspond a l'impédance de référence.

ac Réel Z,ct correspond au module de I'impédance réelle de I'alimentation au point
de raccordement.

max Maximum Zmax correspond au module de la valeur maximale de I'impédance
d’alimentation a laquelle 'équipement respecte toutes les limites indiquées
dans le présent document.

test (essai) | Essai ou mesurage | Z,; correspond au module de I'impédance du circuit d’essai a laquelle
I'essai d’émission est effectué et duiests dmax tests Pst test €t Pit test SONt des
valeurs mesurées.
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