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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase)

1) The International Electrotechnical Commission (IEC) is a worldwide organization o' 3 { Mmprising
all npational electrotechnical committees (IEC National Committees). i promote
interpational co-operation on all questions concerning standardization in the eléctkica ic\fields. To

this fend and in addition to other activities, IEC publishes International Standards ifjcations,
Technical Reports, Publicly Available Specifications (PAS) and Guides € Bs “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; i 9 b interested
in the subject dealt with may participate in this preparatory wopk: nd non-

governmental organizations liaising with the IEC also part|C|pate if g closely
with |the International Organlzatlon for Standardization (ISO) i ined by
agrep

2) The national
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interp

3) IEC National
Com it of IEC
Publ for any
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4) In o
trans

pMmittees undertake to apply IEC Publications
pnal and regional publications. Any diJergence

betw al/or regional publication shall be clearly ind|cated in
the |

5) IEC | 2 ion ®f conformity. Independent certification bodies provide cdnformity
asse X i 8 o IEC marks of conformity. IEC is not responsiblg for any
serv i i O

6) All up

7) No Ifabili gttacs i ors, employees, servants or agents including individual exprts and
memn i ical Cx and’|EC National Committees for any personal injury, property damage or
othe Y ature, whatsoever, whether direct or indirect, or for costs (including legal fdes) and
exp¢ i : , this IEC Publication or any other IEC
Publ

8) Atte )N 2 R ative references cited in this publication. Use of the referenced publications is

possibility that some of the elements of this IEC Publication may be the siibject of

patept rights."|IEC shatl not be held responsible for identifying any or all such patent rights.

Internatieral—Standard
frequency phenomena, o

rnnnr’\rl
oL g oTTTT Toparcu— oy ouao- oo httcT
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IEC technical committee 77 Electromagnetic compatibility.

- 4

This fourth edition cancels and replaces the third edition published in 2005, Amendment 1:
2008, Amendment 2:2009 and Corrigendum of August 2009.

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

edition:

a) a clarification of the repeatability and reproducibility of measurements;

b) a more accurate specification of the general test conditions for information technology
equipment;

c) the addition of optional test conditions for information technology equipment with external
power supplies or battery chargers;
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d) the addition of a simplified test method for equipment that undergoes minor changes
updates;
e) an update of the test conditions for washing machines;

or

f) a clarification of the requirements for Class C equipment with active input power < 25 W;

g) an update of the test conditions for audio amplifiers;

h) a clarification of the test conditions for lamps;

i) an update of the test conditions for vacuum cleaners;

j) the addition of test conditions for high pressure cleaners;
k) an update of the test cond|t|ons for arc welding equment
[) the+reclass

igéndum of August 2009 and the following documents:

FDIS Report on voﬁQ

77A/846/FDIS 77A/8@\/Q\ \\
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INTRODUCTION
000 is published in separate parts, according to the following structure:

General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2:

Environment

De
C
Co

a

Part 3

Em

Im
cor

Part 4

Me
Tes

Part 5

Ins
Mit

Part 6
Part 9

Each g

standafds, teghnica

These

This p

>blipiiUlI ib‘VUib
ssification of the environment
mpatibility levels

Limits
ission limits

hunity limits (in so far as they do not fall un
hmittees)

Testing and measurement techniques

Bsurement techniques

ting techniques

Installation and mitigation gu'del'@
allation guidelines

gation methods

Genericd

briis an international standard which gives emission limits for harmonic current

equipm

ent havina an inout current un to and including 16 A _ner nhase
) g g ) g Lig §

This part is a Product Family Standard.

roduct

ational

N8 reports will be published in chronological order and numbered
accordjngly ( Rle, 61000-6-1).

s from
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase)

1 Scope

This p
supply

It speg
equipn

Harmo

This p
curren
distriby

includi

Arc wellding equipment intended for praofes

from
IEC/TH

The te
given i

For sy
been ¢

NOTE
same m

2 Nc

The fo

ifies limits of harmonic components of the input current
ent tested under specified conditions.

gpecified in IEC 60974-1, is eX

X

5ts according to e tests. Test conditions for particular equipm
n Annex C@

lowing documents, in whole or in part, are normatively referenced in this documg

public

ced by

h input

oltage

to and

cluded

stallation restrictions as indicated in

ent are

hot yet

have the

nt and

are in

H Kl £ H'S L ' = Aaotao £ ] $lo PN HH H P~ | L
TopPTITodUIT TUT Tto adapphnudaturl. T Ul UdtCu TTITITTTIVT O, Ullly e CuUntult CIcu dp il

s. For

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

IEC 60050-131, International Electrotechnical Vocabulary (IEV) — Part 131: Electric and

magne

tic circuits

IEC 60050-161, International Electrotechnical Vocabulary (IEV) — Part 161: Electro-magnetic
compatibility

IEC 60107-1, Methods of measurement on receivers for television broadcast transmissions —

Part 1:

IEC 60

General considerations — Measurements at radio and video frequencies

155, Glow-starters for fluorescent lamps
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IEC 60268-1:1985, Sound system equipment — Part 1: General
IEC 60268-3, Sound system equipment — Part 3: Amplifiers

IEC 60335-2-2, Household and similar electrical appliances — Safety — Part 2-2: Particular
requirements for vacuum cleaners and water-suction cleaning appliances

IEC 60335-2-14, Household and similar electrical appliances — Safety — Part 2-14: Particular
requirements for kitchen machines

IEC 60335-2-24:2010, Household and similar electrical appliances — Safety — Part 2-24:
Particdlar requirements for refrigerating appliances, ice-cream appliances aia~ice maker

2]

IEC 60[335-2-79, Household and similar electrical appliances — Safe ? rticular
requirdments for high pressure cleaners and steam cleaners

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

IEC 61000-2-2, Electromagnetic compatibility (EMC) — Rart™2-2: on atibility
levels [for low-frequency conducted disturbances a [ j ] power
supply|systems

IEC/TR 61000-3-4, Electromagnetic £o ‘ : Limi imitafion of
emission of harmonic currents in low-vQltage pQ ] ith rated
current greater than 16 A

IEC 61000-3-12, Electromag 2 rmonic
currents produced by eqdipme y 1 - ith i current
> 16 Aland <75 A per phase

IEC 61000-4-7, Flegtro
techniques - Gen

instrumpentation, for p

rement
5 and

Recommendatign

3 Tdr

For the well as

the follpowing apply

3.1

portable tool

electrical tool which is hand-held during normal operation and used for a short time (a few
minutes) only

3.2
lamp
source for producing light

3.3

self-ballasted lamp

unit which cannot be dismantled without being permanently damaged, provided with a lamp cap
and incorporating a light source and any additional element necessary for starting and stable
operation of the light source
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3.4
luminaire

apparatus (other than a lamp) which distributes, filters or transforms the light transmitted from
one or more lamps and which includes all the parts necessary for supporting, fixing and
protecting the lamps, and, where necessary, circuit auxiliaries, together with the means for

connecting them to the supply

3.5
ballast

device connected between the supply and one or more discharge lamps which serves mainly to
limit the current of the lamp(s) to the required value. It may include means for transforming the
supply _voltage and/or frequency, correcting the power factor and, either alone or in

combination with a starting device, provide the necessary conditions for stg

3.6
step-down converter for lighting equipment
unit inserted between the supply and one or more tungsten hatogen or\othe
which serves to supply the lamp(s) with its (their) rated voltage

(s)

lamps
uency.

The urfit may consist of one or more separate components At i ] eans for dimming,

3.7
reference lamp

lamp selected for testing ballasts
electrigal characteristics that are close to\ the
specifigation

3.8
reference ballast

gt, has

it lamp

special i 0Si the purpose of providing comparison standards for

use in [testing ballasts

by a stable voltage-to
temperature, an@

3.9
input ¢urrent
curren{ directly

3.10

the cirguit pow
supply|voltage(r.m

3.1

terized
urrent,

stem

of the

active power
mean value, taken over one period, of the instantaneous power

Note 1 to entry: The active input power is the active power measured at the input supply terminals of the

equipment under test.

[SOURCE: IEC 60050-131:2013, 131-11-42]

3.12
balanced three-phase equipment
equipment having rated line current modules which differ by no more than 20 %
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3.13

professional equipment

equipment for use in trades, professions, or industries and which is not intended for sale to the
general public. The designation shall be specified by the manufacturer

3.14
total harmonic

3.141
total harmonic current
total r.m.s. value of the harmonic current components of orders 2 to 40

—

40
total hermonic current = \/Zlf
n=2

3.14.2
total harmonic distortion
THD
ratio of the r.m.s. value of the sum of the harmonic cof
curren{ components [, of orders 2 to 40) to the r.m.s. va

ontext harmonic
componeft

s
al

3.15
built-in dimmer

dimmeyf, including the u
luminajre

3.16
partiallodd har (

total r.;m.s. value of #

contained within the enclosurg of a

ent components of orders 21 to 39

partial jodd ha

3.17
lightinjg equipme
equipment\with a primary function of generating and/or regulating and/or distributing |optical
radiatipn.by means of incandescent lamps, discharge lamps or LED's

Included are:

— lamps and luminaires;

— the lighting part of multi-function equipment where one of the primary functions of this is
illumination;

— independent ballasts for discharge lamps and independent incandescent Ilamp
transformers;

— ultraviolet (UV) and infrared (IR) radiation equipment;
— illuminated advertising signs;

— dimmers for lamps other than incandescent.

Excluded are:
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— lighting devices built in equipment with another primary purpose such as photocopiers,
overhead projectors and slide projectors or employed for scale illuminating or indication

purposes;

— household appliances whose primary function is not for generating and/or regulating and/or
distributing optical radiation but which contain one or more lamps with or without separate
switch (e.g. a range hood with a built-in lamp);

— dimmers for incandescent lamps.

3.18
stand-by mode
sleep-mode

non-opet at;ul la:,

equipnent) that can persist for an indefinite time

3.19

repeatpbility of results of measurements
closengss of the agreement between the results of measuremey
same equipment under test, carried out with the same test syste
identical test conditions

[SOURCE: IEC 60050-394:2007, 394-40-38, modified

3.20

reproducibility of results of measurégments
closengss of the agreement between th
equipment under test, carried

same
measu

Note 1
standards.

[SOUR

3.21

variab
closen
differe
carried
same i

Note 1
standards.

Note 2 tp €atry: In the context of this standard, the meaning of the terms can be summarized as follows:

re—way—on the

1 EH A L Ll H-9~ H P 0~ I
TOVWW POWTT CUOTTSUTITP U Tout—osuary mTToTeate a1t

on the
under

easure s of harmonic currents|on the
ant test systems under conditipns of

med to fulfil all normative requirements in the

ween the results of measurements of harmonic currgnts on

ystems under conditions of measurement intended to |be the

system and test conditions are assumed to fulfil all normative requirements in the

Term

Meaning

Repeatability

Same EUT, same test system, same test conditions, repeated tests

Reproducibility

Same EUT, different but normative test systems, different but normative test conditions

Variability

Different EUTs of the same type, having no intentional differences, different but normative
test systems, different but normative test conditions

1) 1EC 60050-394:2007, International Electrotechnical Vocabulary — Part 394: Nuclear instrumentation -
Instruments, systems, equipment and detectors
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3.22
variable speed drive
VSD
equipment, based on power electronics, which enables the speed and/or torque of a motor to
be continuously controlled

-12 - IEC 61000-3-2:2014 © IEC 2014

4 General

The objective of this standard is to set limits for harmonic emissions of equipment within its
scope, so that, with due allowance for the emissions from other equipment, compliance with
the limits ensures that harmonic disturbance levels do not exceed the compatibility levels

defineq

Profes
permitfed to be connected to certain types of low voltage supplies
contair
concer

5

For the

Class

NOTE 1
future edliti

Cl

bal
hoy
too
dim

aud

io equipment.
Equipment not @ ree other classes shall be considered as (
equipn

num

durati

sim
pow

harf

in IEC 61000-2-2.

s a requirement to ask the supply utility for permission
hing this aspect are contained in IEC/TR 61000-3-4 or |IE

assification of equipment
purpose of harmonic current limitation, equi follows:

\:

anced three-phase equipment;
sehold appliances, excluding equi identi as Class D;

ent.

Litaneity Bf use;
ler consumptions

honic,spectrum, including phase.

nay be
anual
jations

Llass A

fied in a

Class B:

portable tools;

arc

welding equipment which is not professional equipment.

Class C:

lighting equipment.

Class D:

Equipment having a specified power according to 6.2.2 less than or equal to 600 W, of the
following types:

per

sonal computers and personal computer monitors;
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— television receivers;

— refrigerators and freezers having one or more variable-speed drives to control compressor
motor(s).

NOTE 2 Class D limits are reserved for equipment that, by virtue of the factors listed in note 1, can be shown to
have a pronounced effect on the public electricity supply system.

6 General requirements

The following restrictions apply even to equipment to which no harmonic current limits apply as
defined in Clause 7.

The repuirements and limits specified in this clause are applicable to the g i minals
of equipment intended to be connected to 220/380 V, 230/400V a C ' ystems
operating at 50 Hz or 60 Hz. Requirements and limits for other cases 4 ket e idered.

A simplified test method is permitted for equipment that undergées~uinorch or updates,
provided that, in previous full compliance tests, it has been.shown toyhave ssions

below B0 % of the applicable limits and the THD of the spI i 0. The
simpliffed test method consists of verifying that the : ive input
power |within £20 % of that of the originally tested supply
curreni is less than 15 %. Products that fulfill these( requij ) ly with
the applicable limits, but in case of doubt the ding to
Clausgs 6 and 7 takes precedence ovef this sipip

6.1 Control methods

Asymnpetrical controls according to ification

directly on the mains supp

a) whegre they are the S, or

b) whgre the co

c) whpre the co e cord

and is intended fg

If one pf these th i illed, half-wave rectification may be used for any purpose,
wheregs asym g ay only be used for the control of motors.

NOTE 1] & quiprent-includes, but is not limited to, hair dryers, electrical kitchen appliances and [portable
tools.

SymmetricalccontrQl methods which are prone to produce harmonics of low order (n < 40) in the
input gqurrenty may b&”used for the control of the power supplied to heating elements pfovided
that thesfall sine-wave input power is less than or equal to 200 W, or that the limits of Table 3
are not exceeded.

Such symmetrical control methods are also allowed for professional equipment provided that
either
a) one of the above conditions is fulfilled, or

b) the relevant limits are not exceeded when tested at the supply input terminals and in
addition both the following conditions are fulfilled:

1) it is necessary to control precisely the temperature of a heater whose thermal time
constant is less than 2 s, and

2) there is no other technique economically available.

Professional equipment whose primary purpose, considered as a whole, is not for heating, shall
be tested against the relevant limits.


https://iecnorm.com/api/?name=c668f21a33021d1207a42b6d54b3cee7

- 14 - IEC 61000-3-2:2014 © IEC 2014

NOTE 2 An example of a product whose primary purpose is not heating is a photocopier, whereas a cooker is
considered to have heating as its primary purpose.

Domestic equipment with symmetrical control used for a short time (for example hair dryers)
shall be tested under Class A.

Even though asymmetrical controls and half-wave rectification are permitted under the
conditions given above, the equipment shall still comply with the harmonic requirements of this
standard.

NOTE 3 The use of asymmetrical controls and half-wave rectification is allowed in the above circumstances;
however, in case of fault, the d.c. component of the supplied current may disturb certain types of protection

devices. In the same way, this may also happen with the use of symmetrical controls

6.2 Harmonic current measurement
6.2.1 Test configuration

Specific test conditions for the measurement of harmonic curre 8 hsome types
of equipment are given in Annex C.

user's
Ximum
defines the equjpment
€ or to conduct searches for

For equipment not mentioned in Annex C, emission
operation controls or automatic programs set to the
total h
set-up
worst-g

The h3 S to line currents and not to currgnts in
the ne c dipment, it is permissible to measure

The eg K S cordance with information provided py, the

before

6.2.2

The te he test

duratio

The m

— forleach harmmonic\order, measure the 1,5 s smoothed r.m.s. harmonic current in ea¢h DFT

time windew as~defined in Annex B;

— calgulate the arithmetic average of the measured values from the DFT time windowp, over
theentireobservatiomperiodas defimredim 624~

The value of the input power to be used for the calculation of limits shall be determined as
follows:
— measure the 1,5 s smoothed active input power in each DFT time window;

— determine the maximum of the measured values of power from the DFT time windows over
the entire duration of the test.

NOTE The active input power supplied to the smoothing section of the measuring instrument as defined in
Annex B is the active input power in each DFT time window.

The harmonic currents and the active input power shall be measured under the same test
conditions but need not be measured simultaneously.
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In order not to use a value of power at which limits change abruptly, thus giving rise to doubt as
to which limits apply, the manufacturer may specify any value which is within £10 % of the
actual measured value and use it for determining the limits for the original manufacturer's
conformity assessment test. The measured and specified values of power, as defined in this
clause, shall be documented in the test report.

If the value of the power found by measurement during emission tests other than the original
manufacturer’s conformity assessment test, measured according to the terms of this clause, is
not less than 90 % nor greater than 110 % of the value for power specified by the manufacturer
in the test report (see 6.2.3.5), the specified value shall be used to establish the limits. If the
measured value is outside of this tolerance band around the specified value, the measured
power shall be used to establish the limits.

For Class C equipment, the fundamental current and power factsy by the
manufacturer, shall be used for the calculation of limits (see &\0). (The'|fondamental

compopnent of the current and the power factor are measur by the
manufacturer in the same way as the power is measured and tion of
Class limits. The value used for the power factor shall b e DFT

measufement window as the value for the fundamental component of cu

6.2.3 General requirements
6.2.3.1 Repeatability

harmonic currents oyer the
e applicable limit, when the

The repeatability (see 3.19) of the av
entire [test observation period shall b
following conditions are met:

— the ;
— ide

— the

— ide

NOTE e 6.2.4.
It is not s of this
standarq.

6.2.3.2

The re ystems
cannot monics
meter can be estimated to be better than + (1 % + 10 mA), where the 1 %

is 1 %|of the-av value of the total input current taken over the entire test obsefvation
period| Theréfore, differences in results which are less than that value of current are deemed
negligipteivbut in some cases a higher value may occur.

For the avoidance of doubt in such cases, test results, obtained at different locations or on
different occasions, that show that all the relevant limits are met shall be accepted as
demonstrating compliance, even though the results may differ more than the values for
repeatability and reproducibility, given above.

NOTE The variability (see 3.21) of measurements on different EUTs of the same type, having no intentional
differences, can be increased by practical component tolerances and other effects, such as possible interactions
between the characteristics of the EUT and the measuring instrument or the power supply. The results of these
effects cannot be quantified in this standard, for the same reasons as for reproducibility. The second paragraph of
6.2.3.2 also applies in the case of variability.

A regulatory concession in respect of limit values to allow for possible variability is recommended but outside the
scope of this standard.
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6.2.3.3 Starting and stopping

When a piece of equipment is brought into operation or is taken out of operation, manually or
automatically, harmonic currents and power are not taken into account for the first 10 s
following the switching event.

The equipment under test shall not be in stand-by mode (see 3.18) for more than 10 % of any
observation period.

6.2.3.4 Application of limits

The average values for the individual harmonic currents, taken over the entire test observation
period ishall be less than or equal to the applicable limits.

For edch harmonic order, all 1,5 s smoothed r.m.s. harmonic currg ned in

6.2.2, $hall be either:

a) lesp than or equal to 150 % of the applicable limits, or

b) lesp than or equal to 200 % of the applicable limits up which
apply all together:

1) [the EUT belongs to Class A for harmonics;

2) |the excursion beyond 150 % of the appl he test
observation period or in total 10N\ ever is
smaller, and

3) |the average value of the harmonic\currs period,
is less than 90 % of the applicable limits.

Harmohic currents less thg 0 i itipns, or
less than 5 mA, whicheveiNs g ter are disre

For the 21st and higher od der harmonics, the average value obtained for each individual
odd h;Trmonic ov@ z ion>periQd,calculated from the 1,5 s smoothed r.m.s.|values
accordjng to 6.2 d-the applicable limits by 50 % provided that the fojlowing
conditipns are met:

o the maonic current does not exceed the partial odd harmonic
current wHic ¢ ted from the applicable limits;

o allnt, .m.s. iHdividual harmonic current values shall be less than or efual to
150 ° i

NOTE [These exemptions \the use of the partial odd harmonic current for the average values and the 200|% short
term lim|t for single 1,5 oothed values) are mutually exclusive and cannot be used together.

6.2.3.5 Test report

The test report may be based on information supplied by the manufacturer to a testing facility,
or be a document recording details of the manufacturer’s own tests. It shall include all relevant
information for the test conditions, the test observation period, and, when applicable for
establishing the limits, the active power or fundamental current and power factor.

6.2.4 Test observation period

Observation periods (7,,) for four different types of equipment behaviour are considered and
described in Table 4.
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6.3 Equipment in a rack or case

Where individual self-contained items of equipment are installed in a rack or case, they are
regarded as being individually connected to the mains supply. The rack or case need not be
tested as a whole.

7 Harmonic current limits
The procedure for applying the limits and assessing the results is shown in Figure 1.

For the following categories of equipment, limits are not specified in this standard:

NOTE 1| Limits may be defined in a future amendment or revision of the standard.

— eqyipment with a rated power of 75 W or less, other than lighting &4

NOTE 2| This value may be reduced from 75 W to 50 W in the future, subjec 3 6 hmittees
at that time.

— professional equipment with a total rated power greater
ow;
qual to

— symmetrically controlled heating elements with a rat
— independent dimmers for incandescent lamps

S

NOTE 3| See also C.5.3.
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Start here:

(Clause 5)

determine class

4

6.17?

Uses techniques Yes Professional Yes
not allowed by >

Y

equipment ? See Clause 4

No,|,

No

4

Belongs to
exceptions of

Clause 7 or

Annex C

Does not conform
to 61000-3-2 [EAN
Yes | nfQrms
- 64000x3-2

No

4

N

Test conditions
defined in
Clause C.2 and
onwards ?

No

\

conditions in 6,

Use the “generic”

Yes G

A

™

Relevantimits

x Yes Conforms to

A

»  See Clause 4

Does not conform

with 61000-3-2

IEC 1460/14

Figure 1 — Flowchart for determining conformity
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\Y A
400 0,4
<65°
300 - 03
/[P+
- >90°
200 - 02
<60°
100 0,1
+0,051p(abs)
0 0
—-100 0,05/p(abs) - 01
<60°
200 - 0,2
>90°
—300 | <65° - -0,3
-400 -0,4
v A
I§C 1461/14
NOTE
7.1 | imits for &
For Class A equi s of\the input current shall not exceed the values diven in
Table 1.
Audio ifi ed according to Clause C.3. Dimmers for incandescent|lamps
shall b
7.2 Limi
For Class Beqgl b, the harmonics of the input current shall not exceed the values diven in
Table 1 multiplied by“a factor of 1,5.

7.3 Limits for Class C equipment

a) Active input power > 25 W

For lighting equipment having an active input power greater than 25 W, the harmonic

currents shall not exceed the relative limits given in Table 2.

However, the limits given in Table 1 apply to incandescent lighting equipment that has built-
in dimmers or consists of dimmers built in an enclosure.

For discharge lighting equipment that has built-in dimmers or consists of independent
dimmers or dimmers built in an enclosure, the following conditions apply:

— the harmonic current values for the maximum

load condition derived from the
percentage limits given in Table 2 shall not be exceeded;

— in any dimming position, the harmonic current shall not exceed the value of current
allowed in the maximum load condition;
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the equipment shall be tested according to the conditions given in Clause C.5 (see the

last paragraph of C.5.3).

b) Active input power <25 W

Discharge lighting equipment having an active input power smaller than or equal to 25 W
shall comply with one of the following two sets of requirements:

the harmonic currents shall not exceed the power-related limits of Table 3, column 2, or:

the third harmonic current, expressed as a percentage of the fundamental current, shall
not exceed 86 % and the fifth harmonic current shall not exceed 61 %. Also, the
waveform of the input current shall be such that it reaches the 5 % current threshold
before or at 60°, has its peak value before or at 65° and does not fall below the 5 %

If t
onl

7.4

For CI
in 6.2.7
deriveq

enrrant thrachald hafara QNC rafaranond ta any 2ara aracoina Af tha fiindamantal
oottt e o ToTe—o CToOTrCe—~YU o— T CTreTren ce Oy —==CTro—Crooomg— o me—urrCarrerta

from Table 3 according to the requiremerfts‘\specif ed@ 6.23 and 6.2.4.

Table 1 - Li

Harmonic order imum permissible
armonic current

/\/\Q A

N\
2,30
Q w 114
7 0,77
3 0,40
0,33
0,21
< 18< 1 < 39 o,15$

supply
curs in
b cycle

he discharge lighting equipment has a built-in dimming devis made
y in the full load condition.

|_imits for Class D equipment

hss D equipment, the harmonic currents and » ) measured as defined
P. The input currents at harmonic frequencies shall net exce e values that ran be

> Even harmonics
2 1,08
4 {1’/1'2
6 0,30
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Table 2 — Limits for Class C equipment

Harmonic order Maximum permissible harmonic
currrent expressed as a percentage of
the input current at the fundamental
frequency
n %
2 2
3 30-12
5 10
7 7
9 5
11<n<39 3
(odd harmonics only) /\ Q\

a

A is the circuit power factor.

Table 3 — Limits for Class D e@Q

Harmonic order Maximum permisgibl m pe issible
harmonic current pe rmo current

wat
(\ Al G A
/230
1,14
0,77
0,40
0,33

13 <p < 39 %; See Table 1
d harmonics o n
\ — Test observation period

N

© N o w

Type of egu\pr\ngnt be \/ Observation period
Quasi-staﬂ‘m&}\\ \ T, Of sufficient duration to meet the requirements for repeatability in 6.2|3.1
Short cyclic (7, cyd) < 2 5 min) T, 2 10 cycles (reference method) or 7, of sufficient duration or

synchronisation to meet the requirements for repeatability in 6.2.3.1 @

Random T, Of sufficient duration to meet the requirements for repeatability in 6.2]3.1

Long cycTlic Toyele > 2,0 MM) Fofteguipment program cycie (Teference method ) or a representative 2,5 min
period considered by the manufacturer as the operating period with the highest
THC

a By 'synchronization' is meant that the total observation period is sufficiently close to including an exact
integral number of equipment cycles such that the requirements for repeatability in 6.2.3.1 are met.
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Annex A
(normative)

Measurement circuit and supply source

A.1 Test circuit

The measured harmonic values shall be compared with the limits given in Clause 7. The
harmonic currents of the equipment under test (EUT) shall be measured in accordance with the

circuits given in the following figures:

— Figure A.1 for single-phase equipment;
— Figure A.2 for three-phase equipment.
Measufement equipment complying with Annex B shall be used, T

are given in Annex C.

A.2 |Supply source

While [the measurements are being made, the_ test (vgltage
equipment under test, when operated )
requirgments.

b) In the case of a three- p between the fundamental voltage o

pair of phases of a 120° + 1,5°.

c) The harmon@i
EU[T connect i
0,9|% for harm
0,4|% for har
0,3 % fo
0,29
0,2|% foreyen ha
0,1|% forchar

d) The peakK value of the test voltage sha
an o N
apply when Class A or B equipment is tested.

Aonics of order from 11 to 40.

o

) shall not exceed the following values w

Il be within 1,40 times and 1,42 times its r.m.s

e EUT

of the
lowing

oltage
Lpplies
within

n each

ith the

. value

es not
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M
\J — C
Zy —
[n
) v EUT

Key

S power supply source
M mgasurement equipment
EUT eqpipment under test
U teqt voltage

NOTE 1
This is

he_réquirements of Clause A.2 to|be met.
e at the point of connection of the EU[T to the

measurg
NOTE 2 internal
inductan

NOTE 3| For some types of equip i -phase uncontrolled rectifiers, the harmonic amplitufles vary
greatly yith the supp age. inmiqi ability)it is recommended to maintain the voltage at the|point of
connectjon of the 4 {pmept'to 230 V or 400 V within +1,0 V, evaluated over the same
200 ms pbservation (o)

Fi ent circuit for single-phase equipment
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S power supply source

M m¢g

EUT eqpipment under test
G opgen-loop voltage of thessupp

Zy ing

1, ha

NOTE 1
This is
measurg

NOTE 2
inductan

NOTE 3
greatly

N—1
[n
L1 —
—()———+— °
Zs ZM
U
L] L] [n
L2 —»
- (&) r—{— — o
Zs . ‘M .

Zs ZM >
N N
L — L ‘c
Zs | Zy

6 IEC 1463/14

asurement equipment

ut impedance of the me
brnal imped

For some types’of equipment, such as single-phase uncontrolled rectifiers, the harmonic amplitu
vith/the supply voltage. To minimize variability, it is recommended to maintain the voltage at the

be met.
T to the

internal

Hes vary
point of

connect

n-of the FUT to the measurement equipment to 230 V or 400 V within +1 0 V _evaluated over t

ne same

200 ms observation window, used for harmonic assessment.

Figure A.2 — Measurement circuit for three-phase equipment
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Annex B
(normative)

Requirements for measurement equipment

The requirements for measurement equipment are defined in IEC 61000-4-7.

e

@%
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Annex C
(normative)

Type test conditions

C.1 General

The test conditions for the measurement of harmonic currents associated with some types of
equipment are given in the following clauses.

NOTE Product committees are invited to submit proposals for defined test conditions ecific propucts to

IEC SC [7A, for inclusion in this Annex.

C.2 |Test conditions for television (TV) receivers

C.21 General conditions

Measufements shall include the loading of any auxiliary ivier, but

exclude the loading of any peripheral equipment power,

C.2.2 Conditions for measurement

A radip-frequency signal modulated i a test
gener ngs for
bright

C.2.2.1 The TV receiver y f. i across
75 Q ahd with the following\tes ioN

a) Color television

Ra jio-freque@' ,
carrier:

sound

¢ (100 % saturation.

b) Monochrometetevision
Radio-frequency signal: a full TV signal with modulated picture and sound carrier:
— sound modulation: see item a) above;

— the picture modulation is a monochrome test pattern with a black and white level
according to item a) and an average overall picture content of 50 % of the reference
white level.

C.2.2.2 The receiver shall be tuned according to IEC 60107-1.
The white reference level corresponds to 80 cd/m2 and the black level to less than 2 cd/mZ2.

The magenta bar corresponds to 30 cd/mZ2.
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The volume control is set in such a manner that one-eighth of rated output power is obtained,
measured at the loudspeaker terminals, at a frequency of 1 000 Hz. In the case of stereophonic
equipment, this output shall be present at both outputs.

NOTE For devices that operate on base-band signals, suitable video and audio input signals should be used, and
the same settings made for brightness, contrast and volume controls.

C.3 Test conditions for audio amplifiers

C.3.1 Conditions

Audio ifi i i i 9 Ximum
curren{ with input signal voltages between zero and a rated source e as defined in

IEC 60268-3) shall be tested with no input signal.

C.3.2 Input signals and loads

The following test procedure applies.

a)

Other Iudio amplifiers shall be tested under the following conditions:

rated supply voltage;

nonmal position of user controls. In particular, any contrQ
set|to give the widest flat response achievable;

gquency regponse

inppt signals and loads as given in C.3.2.

Cohnect suitable resistors, equal t output
for age waveform of the audio amplifier
of @ powered loudspea ring at
a ploint representing the B

NOTE 1 In the case of powe i i ifiers, i ker and
ass¢ciated cros@n

Apply a sinusoidz . -ghannel
ampplifiers in whi¢ e souid channel amplifiers cannot be alternatively us¢d as a
se¢ond set oKlef : ifiers, sound
channel amplifiers\are i i i i lied to
th

NOTE2 Fer grod intended to reproduce 1 kHz signals, a frequency geometrically centred wjthin the
reproduci idth~¢ amplifier is applied.

Ad|ust thenimput signal and/or amplifier gain control(s) so as to obtain an output signal for
th % total
ha monrc dlstortlon cannot be obtalned adjust the srgnal voltage and/or garn con1ro|s to
ob 5 v each—o S hat the
output S|gnals of the surround sound channel amplifiers are 3 dB Iower than the output
signal at the outputs of the left and right channels.

Measure the output voltages of all channels and then readjust the input signal voltage
and/or controls to obtain voltages of 0,354 (1/Y8) times the voltages obtained at the end of
step c) above.

In the case of products with provision for connection to external loudspeakers, proceed as
specified in 6.2.

For products with internal loudspeakers and without provision for connection to external

loudspeakers, note the r.m.s. output voltage of the sinusoidal signal at the output of each
amplifier. Substitute the sinusoidal signal by a pink noise signal, bandwidth-limited as
specified in 6.1 of IEC 60268-1. Confirm the r.m.s. value of the pink noise signal as it
appears at the output of each amplifier output is equal to the r.m.s. value of the sinusoidal
waveform for that channel set as in step d) above. Proceed as specified in 6.2.
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C.4 Test conditions for video-cassette recorders

Measurements shall be made in the playback mode with the standard tape speed.

C.5 Test conditions for lighting equipment

C.5.1 General conditions

Measurements shall be made in a draught-free atmosphere and at an ambient temperature
within the range from 20 °C to 27 °C. During measurement the temperature shall not vary by
more than 1 K

C.5.2 Lamps

Discharge lamps shall be aged for at least 100 h at rated voltage{ Discha hall be
operatéd for at least 15 min before a series of measuremenigNs xade. types
requirgd a stabilization period exceeding 15 min. Information gjven ™ . it IEC lamp
performance standard shall be observed.

During|ageing, stabilization and measurement, lamps
ballasted lamps shall be operated in cap-up position.

C.5.3 Luminaires

The lu with reference lamps, pr with
lamps nominal values. In case of| doubt
measu e than
one la aire is
assign » all the
types and the luminairg y i uipped
with a i

Incand mming
device

If separate te Wi y other

dischaf comply
with th inaire is deemed to comply with these requirements anfl need
not be ese components have not been approved separately, or [do not

comply shall be tested and shall comply.

If a lumipairé has a built-in dimming device, the harmonic currents shall be measured| at the
maximpm™oad of the lamps as specified by the manufacturer. The setting of the dimming
device is varied in five equidistant steps between the minimum and the maximum power in
order to obtain comprehensive results.

C.5.4 Ballasts and step-down converters

Ballast for fluorescent or other discharge lamps or step-down converters for tungsten halogen
or other filament lamps shall be tested with reference lamps, or with lamps having electrical
characteristics close to their nominal values. In case of doubt, measurements are made with
reference lamps.

In the case where a ballast can be used, with or without a series capacitor, or where a ballast
or step-down converter is designed for several types of lamps, the manufacturer shall indicate
in his catalogue for which type of circuit and lamps the ballast fulfils the harmonic
requirements, and the ballast shall be tested accordingly.
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C.6 Test conditions for independent and built-in incandescent lamp dimmers

The dimmer is tested with incandescent lamps having the maximum power allowed for the
dimmer. The control is set to firing-angle of 90° = 5°, or if controlled by steps, to that step
closest to 90°.

C.7 Test conditions for vacuum cleaners

The air inlet of the vacuum cleaner is adjusted according to normal operation as defined in
IEC 60335-2-2.

Vacumln cleaners with electronic control shall be tested in three modes of i ach for

an identi :

— torn

- toh trolled
in g

— ang

These ding to

6.2.3.4 i i i i 5e, theventire test obsefrvation

period |i i ing into account harmonic

curren

If the i e wporary high-power ('booster') nfode of

operat 5 mode, this high-power mode| is not

conside e . g'mode shall be tested only against the

limits fi 3

C.8 |Test con:tlos or

The wpashing machige sha ed ddring a complete laundry program incorporating the

norma i ! s, size

approxi

The te

e 65 tion to
ah

e from 10 °C to 25¥C for other washing machines.

For w Oh;IIU machines—with—a programmer; Hre—60—2C—cotton programime withott pre=v aSh, if

available, shall be used, otherwise the regular wash programme without pre-wash shall be
used. If the washing machine contains heating elements which are not controlled by the
programmer, the water shall be heated to 65 °C + 5 °C before starting the first wash period.

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

C.9 Test conditions for microwave ovens

The microwave oven is tested with 100 % nominal power. It is operated with a potable water
load of initially 1000 g + 50 g in a cylindrical borosilicate glass vessel, having a maximum
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material thickness of 3 mm and an outside diameter of approximately 190 mm. The load is
placed at the centre of the shelf.

C.10 Test conditions for information technology equipment (ITE)

C.10.1 General conditions

ITE (including personal computers) which is marketed without “factory-fitted options” and
without expansion slot capabilities is tested as supplied. ITE, other than personal computers,
which is marketed with “factory-fitted options” or has expansion slots, is tested with additional
loads in each expansion slot that result in the maximum power consumption attainable using
the “faftory-Titted options  speciiied by the manufacturer.

For thi testing of personal computers with up to 3 expansion slots, Iga igured for
the maximum permitted power for each expansion slot shall be «@ad pective
expangion slot. For the testing of personal computers with ) [ slots,
additiopal load cards shall be installed at the rate of at least one b of up
to 3 ad For 7,
8or9

Modulg N their
maxim

In all ¢ power
availab

NOTE 1 rd drive,
should be fitted, unless that is i igufation, or the product is of a type (such as
Redundant Arrays of Inexpensiye Di3s i onfiguration is not abnormal.

NOTE 2 Common load cgrd i sysuch as/PCl or PCI-2 are configured for 30 W but|may be

adjusted as industry standafds chédnge

Emissipn tests s s ith the WsSer’s operation controls or automatic programs set
to the [mode expeftg aximum total harmonic current (THC) under pormal
operating conditiops

Power cause large power level fluctuations shall be disabled, po that

For ITE : igned for use with a manufacturer-supplied power distribution gystem,
such as quore transformers, UPS or a power conditioner, compliance with the limits of
this sta twork.

C.10.2

power supplies or battery chargers

For IT equipment with external power supplies or battery chargers, manufacturers may choose

e either to test the whole equipment according to C.10.1 (General conditions),

e or to test the equipment by measuring the AC input power and the harmonic emissions of
the associated power supply or battery charger according to 6.2.2 with the DC output side
loaded 