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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of IEC. isr to {
Fnational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Techpical Specifi

lication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
he subject dealt with may participate in this preparatory work. International,) governmental an
brnmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates

the International Organization for Standardization (ISO) in accordancé~with conditions determ
bement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technicak committee has representation f
rested |IEC National Committees.

Publications have the form of recommendations for intermational use and are accepted by IEC N
hmittees in that sense. While all reasonable efforts are ¢fiade to ensure that the technical content
lications is accurate, IEC cannot be held responsible for the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
sparently to the maximum extent possible in\their national and regional publications. Any div4
veen any IEC Publication and the corresponding*national or regional publication shall be clearly indi
atter.

itself does not provide any attestation-of conformity. Independent certification bodies provide cor
pssment services and, in some areas;yaccess to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they hiave the latest edition of this publication.

iability shall attach to IEC or.its directors, employees, servants or agents including individual expsg
hbers of its technical committees and IEC National Committees for any personal injury, property dan
r damage of any nature*whatsoever, whether direct or indirect, or for costs (including legal fed
enses arising out_of the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawnsto'the Normative references cited in this publication. Use of the referenced publica
Epensable for‘the correct application of this publication.

ntion is drawn to the possibility that some of the elements of this IEC Publication may be the su
nt rights. IEC shall not be held responsible for identifying any or all such patent rights.

tiohal Standard IEC 61000-4-30 has been prepared by subcommittee 77A: EMC 4

prising
romote
Ids. To
ations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to gs “IEC

erested
d non-
closely
ned by

ational
rom all

lational
of IEC
for any

cations
rgence
ated in

formity

for any

rts and
hage or
bs) and
er IEC

tions is

bject of

 Low-

frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This standard forms part 4-30 of IEC 61000. It has the status of a basic EMC publication in
accordance with IEC Guide 107.

This third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

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

a) the measurement method for current, previously informative, is now normative with some
changes;
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b) the measurement method for RVC (rapid voltage change) has been added,;

c) the measurement method for conducted emissions in the 2 kHz to 150 kHz range has been
added in informative Annex C;

d) underdeviation and overdeviation parameters are moved to informative Annex D;

e) Class A and Class S measurement methods are defined and clarified, while Class B is
moved to informative Annex E and considered for future removal;

f) measurement methods continue in this standard, but responsibility for influence quantities,
performance, and test procedures are transferred to IEC 62586-2.

The t

xt of this standard is based on the following documents:

Full in
voting

This p

A list

FDIS Report on voting
77A/873/FDIS 77A/878/RVD

formation on the voting for the approval of this standard can be found in the rep|
indicated in the above table.

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

of all parts in the IEC 61000 series, published underithe general title Electroma

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

ort on

gnetic

The cpmmittee has decided that the contents of this\publication will remain unchanged until the
stability date indicated on the IEC web site under http://webstore.iec.ch" in the data reldted to
the splecific publication. At this date, the publication will be

e re¢onfirmed,

e withdrawn,

o replaced by a revised edition, or

e anmended.

The cpntents of the corrigendum of December 2016 have been included in this copy.
IMPORTANT —<Fhe 'colour inside' logo on the cover page of this publication indi¢gates
that if{ contains’ colours which are considered to be useful for the correct understanding
of its [contents. Users should therefore print this document using a colour printer.



https://iecnorm.com/api/?name=ee565a3549eae26ca1fb86cd878373be

IEC 61000-4-30:2015 © IEC 2015 -9-

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

Dsg
Cl
Cd

Part 3

En

Im
co

Part 4

Mgasurement techniques

Te

Part §: Installation and mitigation guidelines

Ins

Mifigation methods and devices

Part 6
Part 9

Each
or as
publis
compl

scription of the environment
gssification of the environment

mpatibility levels
: Limits

hission limits
munity limits (in so far as they do not fall under the responsibility of the p
mmittees)

: Testing and measurement techniques

sting techniques

tallation guidelines

: Generic standards
: Miscellaneous

bart is further subdivided into several parts, published either as International Star
Technical Specifications or Technical Reports, some of which have already
hed as sections./ Others will be published with the part number followed by a das
leted by a seeond number identifying the subdivision (example: 61000-6-1).

roduct

dards
been
h and
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-30: Testing and measurement techniques —
Power quality measurement methods

1 Scope

This gart of IEC 61000-4 defines the methods for measurement and interpretation of rfesults
for pqwer quality parameters in a.c. power supply systems with a declared fundamental
frequgncy of 50 Hz or 60 Hz.

and rg¢peatable results, regardless of the method’s implementation. This.standard addresses

Meas%{rement methods are described for each relevant parameter in terms that give rIIiabIe
measfirement methods for in-situ measurements.

Measlyirement of parameters covered by this standard is limited_tol.conducted phenomegna in
powern systems. The power quality parameters considered: in’ this standard are power
frequgncy, magnitude of the supply voltage, flicker, supply, voltage dips and swells, vpltage
interrdptions, transient voltages, supply voltage unbalance, voltage harmonicy and
interharmonics, mains signalling on the supply voltage$/rapid voltage changes, and current
measlyirements. Emissions in the 2 kHz to 150 kkliz)range are considered in An}ex C

(informative), and over- and underdeviations are “considered in Annex D (informgtive).
Depending on the purpose of the measurement,call*or a subset of the phenomena on this list
may ble measured.

NOTE Test methods for verifying compliance with-this standard can be found in IEC 62586-2.

NOTE 2 The effects of transducers inserted between the power system and the instrument are acknowledped but
not addressed in detail in this standard. Guidance about effects of transducers can be found IEC TR 618694103.

2 Nprmative references

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

IEC 60050 «(all parts), International Electrotechnical Vocabulary (IEV) (available at
www.glectropedia.org)

IEC 61000-2-4, Electromagnetic compatibility (EMC) — Part 2-4: Environment — Compatibility
levels in industrial plants for low-frequency conducted disturbances

IEC 61000-3-8, Electromagnetic compatibility (EMC) — Part 3: Limits — Section 8: Signalling
on low-voltage electrical installations — Emission levels, frequency bands and
electromagnetic disturbance levels

IEC 61000-4-7:2002, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measure-
ment techniques — General guide on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment connected thereto
IEC 61000-4-7:2002/AMD1:2008

IEC 61000-4-15:2010, Electromagnetic compatibility (EMC) — Part 4-15: Testing and
measurement techniques — Flickermeter — Functional and design specifications
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IEC 61180 (all parts), High-voltage test techniques for low voltage equipment

IEC 62586-1, Power quality measurement in power supply systems — Part 1. Power quality
instruments (PQI)

IEC 62586-2, Power quality measurement in power supply systems — Part 2: Functional tests
and uncertainty requirements

3 Terms and definitions

For thg purposes of this document, the terms and definitions given in TEC 60050-1671, ds well
as th¢g following apply.

31
channel
indiviqual measurement path through an instrument

Note 1 |to entry:  “Channel” and “phase” are not the same. A voltage channel ispby’definition the differpnce in
potentidl between 2 conductors. Phase refers to a single conductor. On polyphase’systems, a channel may be
betweeh 2 phases, or between a phase and neutral, or between a phase and earth, or between neutral and garth.

3.2
declafed input voltage

value [obtained from the declared supply voltage by artransducer ratio

3.3
declafed supply voltage
UC
normglly the nominal voltage U,, of the system.

Note 1 |to entry: If by agreement between(the supplier and the customer a voltage different from the pominal
voltage|is applied to the terminals, then this Voltage is the declared supply voltage U

3.4
dip threshold
voltagle magnitude specified for the purpose of detecting the start and the end of a vpltage
dip

3.5
flagged data
for any measurement time interval in which interruptions, dips or swells occur, the marked
measlirement results of all other parameters made during this time interval

Note 1 to entry: For some applications, this ‘marked’ or ‘flagged’ data may be excluded from further analysis, for
example. See 4.7 for further explanation.

3.6

flicker

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

[SOURCE: IEC 60050-161:1990, 161-08-13]
3.6.1

Pst
short-term flicker evaluation based on an observation period of 10 min
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[SOURCE: IEC 61000-4-15]

3.6.2
Py . _
long-term flicker evaluation

[SOURCE: IEC 61000-4-15]

3.7
fundamental component
component whose frequency is the fundamental frequency

3.8
fundamental frequency
frequgncy in the spectrum obtained from a Fourier transform of a time function, to whjch all
the frgquencies of the spectrum are referred

Note 1 to entry: In case of any remaining risk of ambiguity, the fundamental frequency)may be derived ffom the
numbel of poles and speed of rotation of the synchronous generator(s) feeding the system.

3.9
harmonic component
any of the components having a harmonic frequency

Note 1 o entry: Its value is normally expressed as an r.m.s value. For brevity, such component may be feferred
to simp]y as a harmonic.

[SOURCE: IEC 61000-2-2:2002, 3.2.4,]

3.10
harmonic frequency
frequgncy which is an integer multiple -of*the fundamental frequency

Note 1 |to entry: The ratio of the harmenic frequency to the fundamental frequency is the harmoni¢ order
(recomnended notation: n) (IEC 61000-2-2:2002, 3.2.3).

3.1
hystefesis
differgnce in magnitude-between the start and end thresholds

Note 1 o entry: This\definition of hysteresis is relevant to PQ measurement parameters and is different ffom the
IEC 60050 definitiorhwhich is relevant to iron core saturation.

Note 2 [to entryc  The purpose of hysteresis in the context of PQ measurements is to avoid counting multiple
events Wwhén‘the magnitude of the parameter oscillates about the threshold level.

3.12

influence quantity

quantity which is not the subject of the measurement and whose change affects the
relationship between the indication and the result of the measurement

[SOURCE: IEC 60050-311:2001, 311-06-01]

3.13
interharmonic component
spectral component with a frequency between two consecutive harmonic frequencies

Note 1 to entry: The definition is derived from IEC 61000-4-7.

Note 2 to entry: Its value is normally expressed as an r.m.s value. For brevity, such a component may be referred
to simply as an interharmonic.
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3.14
interharmonic frequency
any frequency which is not an integer multiple of the fundamental frequency

Note 1 to entry: By extension from the harmonic order, the interharmonic order is the ratio of an interharmonic
frequency to the fundamental frequency. This ratio is not an integer (recommended notation m).

Note 2 to entry: In the case where m < 1 the term subharmonic frequency may be used.

[SOURCE: IEC 61000-2-2:2002, 3.2.5]
3.15

interruption
reduction of the voltage at a point in the electrical system below the interruption threshgld

3.16
interruption threshold
voltagle magnitude specified for the purpose of detecting the start and the'end of a vpltage
interruption

3.17
measyurement uncertainty
paranjeter, associated with the result of a measurement, that\characterizes the dispergion of
the vdlues that could reasonably be attributed to the measurand

[SOURCE: IEC 60050-311:2001, 311-01-02]

3.18
nominal voltage
Un
voltage by which a system is designatedor identified

3.19
overdeviation
differgnce between the measured value and the nominal value of a parameter, only when the
measuired value of the parameter is greater than the nominal value

3.20
powerl quality
charagteristics ofsthe electricity at a given point on an electrical system, evaluated agdinst a
set of|reference{echnical parameters

Note 1 [to entry:" These parameters might, in some cases, relate to the compatibility between electricity sjupplied
on a ngtwork-and the loads connected to that network.

3.21

root-mean-square value

r.m.s. value

square root of the arithmetic mean of the squares of the instantaneous values of a quantity
taken over a specified time interval and a specified bandwidth

[SOURCE: IEC 60050-103:2009, 103-02-03]

3.22

r.m.s. voltage refreshed each half-cycle

Urms(‘/z) .

value of the r.m.s. voltage measured over 1 cycle, commencing at a fundamental zero
crossing, and refreshed each half-cycle
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Note 1 to entry: This technique is independent for each channel and will produce r.m.s. values at successive
times on different channels for polyphase systems.

Note 2 to entry: This value is used only for voltage dip, voltage swell, interruption, and RVC detection and
evaluation, in Class A.

Note 3 to entry: This r.m.s. voltage value may be a phase-to-phase value or a phase-to-neutral value.

3.23

r.m.s. current refreshed each half-cycle

I rms("z)

value of the r.m.s. current measured over 1 cycle, commencing at a fundamental zero
crossing on an associated voltage channel, and refreshed each half-cycle

Note 1 |to entry: For guidance, the associated voltage channel might be the corresponding phase-teineutral
channe] on single-phase or star networks. If there is no corresponding voltage channel, for example on delta
networlf currents, or earth current or neutral current measurements, then the reference channel (see 5.1.B) used
for frequency measurements might be used.

3.24
r.m.s|voltage refreshed each cycle

Urms )
value [of the r.m.s. voltage measured over 1 cycle and refreshed eaghcycle

Note 1 fo entry: In contrastto U this technique does not define when'a,cycle commences.

rms(%) ’

Note 2 |to entry: This value is used only in Class S, and is used for veltage dip, voltage swell, and intefruption
detectign and evaluation.

Note 3 fo entry: This r.m.s. voltage value can be a phase-to-phase value or a phase-to-neutral value.

3.25
range| of influence quantities
range|of values of a single influence quantity

3.26
rapid|voltage change
RVC
a quidk transition in r.m.s. voltage occurring between two steady-state conditions, and guring
which|the r.m.s. voltage does*not exceed the dip/swell thresholds

Note 1 fo entry: This note lapplies to the French language only.

3.27
refergnce channel
one of the voltage measurement channels designated as the reference channel for polyphase
measlirements

Note 1 ko nnfr\)l' Inthe case of g cingln ph:cn mn:cllrnman'{’ the \/nlf:gn mn:cllrihg channelis also the reference

channel.

3.28

residual voltage
U’.e$ . . . .
minimum value of Uy (1) recorded during a voltage dip or interruption

Note 1 to entry: The residual voltage is expressed as a value in volts, or as a percentage or per unit value of the
declared input voltage.

3.29

sliding reference voltage
USI‘

voltage magnitude averaged over one minute, representing the voltage preceding a voltage

dip or swell
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Note 1 to entry: It is precisely defined in 5.4.4.

Note 2 to entry: The sliding reference voltage may be used to determine the voltage change during a dip or a
swell, typically for medium-voltage or high-voltage systems.

3.30
swell threshold
voltage magnitude specified for the purpose of detecting the start and the end of a swell

3.31
time aggregation
combination of several sequential values of a given parameter (each determined over

'd t' | H 3 la) HPA | l £ | ' H Y l
I en I al ummcirmoTrvdio ) tTU PruviIiuGe d valutc TUTl d TUTTYTT Uit mincirval

Note 1 fo entry: Aggregation in this document always refers to time aggregation.

3.32
undendeviation

absolyite value of the difference between the measured value and the~nominal valu
paramnleter, only when the value of the parameter is lower than the nominal value

of a

14

3.33
uUTC
coordinated universal time
time pcale which forms the basis of a coordinated ‘adio dissemination of stgndard
frequgncies and time signals which corresponds exactly.in rate with international atomiq time,
but differs from it by an integral number of seconds

Note 1 to entry: Coordinated universal time is established‘by the International Bureau of Weights and Mg¢asures
(BIPM)|and the International Earth Rotation Service (IER$);

Note 2 to entry: The UTC scale is adjusted by theihsertion or deletion of seconds, so called positive or negative
leap sefconds, to ensure approximate agreement with' UT1.

Note 3 fo entry: This note applies to the French language only.

[SOURCE: Recommendation ITYU-R RF.686.3]

3.34
voltage dip
tempdrary reduction-of-the voltage magnitude at a point in the electrical system bglow a
threshold

Note 1 |to entry: ( Interruptions are a special case of a voltage dip. Post-processing may be used to dis{inguish
betweeh voltage:dips and interruptions.

Note 2 foentry: A voltage dip is also referred to as sag. The two terms are considered interchangeable; hpwever,
this stapdard will only use the term voltage dip.

3.35

voltage swell

temporary increase of the voltage magnitude at a point in the electrical system above a
threshold

3.36

voltage unbalance

condition in a polyphase system in which the r.m.s. values of the line voltages (fundamental
component), and/or the phase angles between consecutive line voltages, are not all equal

Note 1 to entry: The degree of the inequality is usually expressed as the ratios of the negative- and zero-
sequence components to the positive-sequence component.

Note 2 to entry: In this standard, voltage unbalance is considered in relation to 3-phase systems.
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[SOURCE: IEC 60050-161:2002, 161-08-09, modified — notes to entry have been added]

4

4.1

General

Classes of measurement

For each parameter measured, two classes, A and S, are defined in this standard. For each
class, measurement methods and appropriate performance requirements are included.

NOTE In this standard;“A*stands for “Advanced”, and “S” stands for “Surveys”.

Users| shall seleet’ the class that they require, based on their application(s).

Class A

tractual applications that m
standards, etc. Any measurements of a parameter carried out with two, di

NQTE 1 Class A measurements produce matching results only if the user-selected _parameters (thre
hygteresis, etc.) match.

Class S

Thiis class is used for statistical applications such as surveys-or‘power quality asses
possibly with a limited subset of parameters. Although 4t ‘uses equivalent intery
measurement as Class A, the Class S processing requirements are much lower.

ay require resolving disputes, verifying compliahcg

with
ferent
same
bter.

sholds,

sment,
als of
Some

sufveys may assess power quality parameters of several measurement sites on a ngtwork;

other surveys assess power quality parameters at a-single site over a period of time
logations within a building or even within a singledarge piece of equipment.

alll new instrument designs will complyawith either Class A or Class S. Class B m
relevant for legacy instruments that.are still in use. Class B may be removed in th
edjition of this standard.

NQTE 2 Class B measurement methoeds will provide useful but not necessarily comparable informatior
B yvas introduced in IEC 61000-4-30:2003 (edition 1) specifically to avoid making older instrument
obgolete. IEC 61000-4-30:2008 (edition 2) warned that Class B may be removed in a future edition
stajndard. IEC 61000-4-30:— (this edition 3) warns again that Class B may be removed in a future editi
mojves Class B to Informative Annex E.

, or at

thods
s that
ay be
P next

. Class
lesigns
of this
bn, and

For

troubleshooting\applications, depending on the type of problem either Class A or Class S

methqgds may.be selected by the user.

The ipstrdment manufacturer should declare influence quantities which are not exp

ressly

given and which may degrade performance of the instrument.

An instrument may measure some or all of the parameters identified in this standard, and
preferably uses the same class for all parameters. For guidance, see IEC 62586-1 and
IEC 62586-2.

The instrument manufacturer shall declare which parameters are measured, which class is

used for each parameter, the range of U,

in

for which each class is fulfilled, and all the

necessary requirements and accessories (synchronization, probes, calibration period,
temperature ranges, etc.) to meet each class.
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4.2

Organization of the measurements

The electrical quantity to be measured may be either directly accessible, as is generally the
case in low-voltage systems, or accessible via measurement transducers.

The whole measurement chain is shown in Figure 1.

An
the

instrument and their associated uncertainty, but Clause A.2 gives-guidance.

4.3

i
|
Measurement 1 Measurement Evaluation
T transducers ‘—V unit r unit T
|
|
|
Electrical input Input signal to Measurement Measurement
gignal be measured result evaluation

IEQ

Figure 1 — Measurement chain

"instrument" may include the whole measurement chain (see Figure 1). In this stapdard,
ngrmative part does not consider any possible measurement transducers external |to the

Electrical values to be measured

Measlirements can be performed on single-phase af) polyphase supply systems. Depénding

on

the context, it may be necessary to measure.voltages between phase conductons and

neutrgl (line-to-neutral) or between phase conductors (line-to-line) or between phase
conductors or neutral and earth (phase-to-earthy neutral-to-earth). It is not the purpose pf this
standard to impose the choice of the electrical values to be measured. Moreover, except for

the

mleasurement of voltage unbalance,-Wwhich is intrinsically polyphase, the measurgment

methqds specified in this document are“such that independent results can be produged on

each measurement channel.

NOTE |Phase-to-phase instantaneous,'values can be measured directly, or can be derived from instanfaneous

phase-fo-neutral measured values @r from phase-to-earth measured values.

Currept measurements may be performed on each conductor of supply systems, including the

neutrgl conductor and the' protective earth conductor (see 5.13).

Measurement aggregation over time intervals

ThHe Mbasic measurement time interval for parameter magnitudes (supply vqltage,
harmonics, interharmonics and unbalance) shall be a 10-cycle time interval for a |50 Hz

OVV* Y > O a =CV - - ARKe ) e B AV, DOWEeT Y

The 10/12-cycle measurement shall be re-synchronized at every UTC (coordinated
universal time) 10-min tick. See Figure 2.

NOTE 1 The uncertainty of this measurement is included in the uncertainty measurement protocol of each
parameter.

The 10/12-cycle values are then aggregated over 3 additional intervals:
e 150/180-cycle interval (150 cycles for 50 Hz nominal or 180 cycles for 60 Hz nominal),
e 10-min interval,

e 2-hour interval for Py flicker.

NOTE 2 A 2-hour aggregation interval is optional for all parameters, with the exception of flicker
measurements which require a 2-hour aggregation interval for P,. This 2-hour aggregation interval may
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possibly be useful in some applications, and may possibly be necessary for measuring compliance with some
national or international standards.

NOTE 3 Clauses B.1 and B.2 discuss some applications of these aggregation time intervals.
Class S
Same time intervals as Class A.

Measurement aggregation algorithm

A1 Requirements

Aggregations shall be performed using the square root of the arithmetic mean of the squared

input yalues.

For flicker measurements, a different aggregation algorithm is used (see IEC 61000-4-15).

4.5

453

.2 150/180-cycle aggregation

Class A

The data for the 150/180-cycle time interval shall be aggregated. without gap from fifteen
10f12-cycle time intervals.

The 150/180-cycle time interval is resynchronized upon thé. YTC 10-min tick as shgwn in
Figure 2.

When a 10-min tick occurs, a new 150/180-cycle time~interval begins, and the pgnding
15(0/180-cycle time interval also continues until Gtyis completed. This may credte an
overlap between these two 150/180-cycle intervals (overlap 2 in Figure 2).

Thie data for the 150/180-cycle time inter¥al shall be aggregated from 10/12-cycle¢ time
infervals. Resynchronization with the UTC 10-min tick is permitted but not mandatory.
(Sge Figure 3.)

Gaps are permitted but not mandatory for harmonics, interharmonics, mains sigmalling
voJtage and unbalance. A minimum of three 10/12-cycle values shall be used| each
150/180-cycle time interval,~i-e. at least one 10/12-cycle value shall be used| each
50/60 cycles (see Figure 4).For all other parameters, the data for the 150/180-cyclg time
interval shall be aggregated without gap from fifteen 10/12-cycle time intervals.

10-min aggregation
Class A

ThHe 10-min~aggregated value shall be tagged with the UTC time (for exgmple,
01H10.00,000) at the conclusion of the 10-min aggregation interval, rounded {o the
nejarestsecond.

NQTE{ In some circumstances, it can be useful to use local time, which can differ from UTC by a fixed offset,
or &A-8 ettrat-can—va based-ontime-ofyear—Fhi pe—of tHme amp-eftenireladesbethatime—andla date.
This type of time stamp can be referred to as “absolute time”.

The data for the 10-min time interval shall be aggregated from 10/12-cycle time intervals.

Each 10-minute interval shall begin on a UTC 10-min tick. The 10-min tick is also used to
re-synchronize the 10/12-cycle intervals and the 150/180-cycle intervals. See Figure 2.

The final 10/12-cycle interval(s) in a 10-min aggregation period will typically overlap in
time with the UTC 10-min clock tick. Any overlapping 10/12-cycle interval (overlap 1 in
Figure 2) is included in the aggregation of the previous 10-min interval.
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UTC
10-min tick
e.g. 01:10.00,000

10-min interval (x + 1)

- ClI
T

10-min interval (x) . A A
T '
|
’ |
. . (] |
i ] k ' L] 2 3
] [
10/12 cycles 10/12 cycles | 10/12 cyc:es
] —3 Overlap 1
' ‘>I
[ —
o 1012 cycles | 10/12 cycles | 1042 cycles
|
11 12 13 14 l 1 15i 2 | 3
X A 4 A 4 !
150/180-cycle time interval () v )/ 4

150/180-cycletime intgrval (n + 1)

cesceqaqesosa

)
Overlap 2
(150/180)

Figure 2 — Synchronization of aggregation intervals for Class A

Ass S

e 10-min aggregation method used;for Class S shall be either the Class A meth

the following simplified method:

THhe data for the 10-min time .interval shall be aggregated from 10/12-cycle time inte

THhere is no resynchronization on the UTC 10-min tick. The 10-min intervals ar
rupning.

EC

od, or

rvals.
e free

The 10-min aggregated value shall be tagged with the time at the conclusion of the 10-

mi

aggregation interval (e.g. 01h10.00,040).

There will be no averlap, as illustrated in Figure 3 and Figure 4.
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UTC Timestamp of the 10min
10-min tick aggregation interval
e.g. 01:10:00,000 e.g. 01:10:00,040

10-min interval (x + 1)

/\A 10-min interval (x) A A A
x

—
]
. . ]
i ] k ) 1 2 3
.
] ]
| 10/12 cycles | 10/12 cycles | 10/12 cycles )
)
)
! 10/12 cycles 10/12 cycles 10/12 cycles
I
11 12 13 14 15 l 1
x y 4 y '
150/180-cycle time interval (n)
150/180-cycle time
interval (n + 1)
EC
Figure 3 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are-not permitted
—
UTC Timestamp of the 10min
10-min tick aggregation interval
e'g. 01:10:00,000 e.g. 01:10:00,040
10-min interval (x + 1)
10-min interval (x)
A !
)
)
)
10012 10/12 10/12 8 1012
cydles cycles cycles | cycles —>
|
|
|
|
y |
150/180-cycle time interval (n) v
150/180-cycle time interval (n + 1)
IEC

Figure 4 — Synchronization of aggregation intervals for Class S:
parameters for which gaps are permitted (see 4.5.2)

4.5.4 2-hour aggregation
— Class A

The data for the 2-hour interval shall be aggregated from twelve 10-min intervals. The
2-hour interval shall be gapless and not overlapping.

— Class S
Same as Class A.
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Time-clock uncertainty

Time-clock uncertainty is defined relative to coordinated universal time (UTC), which is
continuously incrementing and available world-wide.

NOTE 1

The time clock may move forward or backward under certain circumstances, such as daylight savings

time, external synchronization updates, etc. When the clock moves forward in time, there may be gaps in the data.

When t
- CI

he clock moves backwards in time, data may overlap in time.

ass A

The time-clock uncertainty shall not exceed +20 ms for 50 Hz or +16,7 ms for 60 Hz,
regardless of the total time interval.

NC’ITE 2 This performance can be achieved, for example, through a synchronization procedute
pefliodically during a measurement campaign, through a GPS receiver, or through reception of'tran
radio timing signals or by using network timing signals.

w
tol
eli

NQTE 3 This performance is necessary to ensure that two instruments using, €lass A methods prod
same 10-min aggregation results when connected to the same signal.

- ClI

The time-clock uncertainty shall not exceed +5 s per 24-h périod.

4.7

Durin
exam

avoid$ counting a single event more than once-in*different parameters (for example, co
a single dip as both a dip and a frequency variation), and indicates that an aggregated

might

Flagging is only triggered by dips, swells, and interruptions. The detection of dips and
is depgendent on the threshold selected by the user, and this selection will influence
data gre "flagged".

The fl

frequgncy, voltage maghitude, flicker, supply voltage unbalance, voltage harmonics, v

interh

parameters.

If during a given'time interval any value is flagged, the aggregated value which includg

value
aggre

the aggregated value that includes this value shall also be flagged and stored.

nen synchronization by an external signal becomes unavailable, the time tg

minate the requirement for compliance with the first part of this paragraph.

Ass S

Flagging concept

a dip, swell, or interruption, the measurement algorithm for other paramete
le, frequency measurement) might produceyan unreliable value. The flagging cq

be unreliable.

lagging concept is applicable for Class A and Class S during measurement of

armonics, mainps-—signalling and measurement of underdeviation and overde

shallsalso be flagged. The flagged value shall be stored and also included
jation’ process. For example, if during a given time interval any value is flagged

applied
smitted

gging

lerance shall be better than +1 s per 24-h period; however, this exception dog¢s not

Lice the

s (for
ncept
Linting
value

swells
which

power
bltage
iation

s that
n the
, then

NOTE 1 Information about other types of flagging, or data marking, can be found in IEC 62586-1.

NOTE 2 The user can decide how to evaluate flagged data.

5 Power quality parameters

5.1

5.1.1

Power frequency

Measurement method

— Class A

The frequency reading shall be obtained every 10 s. As power frequency may not be
exactly 50 Hz or 60 Hz within the 10-s time clock interval, the number of cycles may not
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be an integer number. The fundamental frequency output is the ratio of the number of
integral cycles counted during the 10-s time clock interval, divided by the cumulative

du

ration of the integer cycles.

When a zero crossing method is used for frequency calculation, then, before the
assessment, harmonics and interharmonics shall be attenuated to minimize the effects of
multiple zero crossings.

The measurement time intervals shall be non-overlapping. Individual cycles that overlap
the 10-s time clock are discarded. Each 10-s interval shall begin on an absolute 10-s time
clock, with uncertainty as defined in 4.6.

Other techniques that provide equivalent results, such as convolution, are acceptable.

NQTE For some applications, the use of time intervals shorter than 10 s may possibly be usefut,.s
10412 cycles (wind turbines), 1 s (national standards), etc.
— Clpss S
Sgme as Class A.
5.1.2 Measurement uncertainty and measuring range
— Clpss A
Under the conditions described in Clause 6, the measuremeént uncertainty shg
exceed +10 mHz over the measuring ranges 42,5 Hz to 57,5'Hz / 51 Hz to 69 Hz.
— Clpss S
Under the conditions described in Clause 6, the{measurement uncertainty sha
exceed +50 mHz over the measuring ranges 42,5 Hz)to 57,5 Hz / 51 Hz to 69 Hz.
5.1.3 Measurement evaluation
— Clpss A

THhe frequency measurement shall be made on the reference channel.

T
ref

- CI
S4

5.1.4

Aggre|

5.2

5.2.1
- CI

e manufacturer shall specify the.behaviour of frequency measurement whenev
erence channel loses voltage.

Ass S
me as Class A.

Aggregation

gation is not mandatory.

Magnitude-of the supply voltage

Measurement method

uch as

Il not

Il not

er the

Fss A

The measurement shall be the r.m.s. value of the voltage magnitude over a 10-cycle time
interval for a 50 Hz power system or a 12-cycle time interval for a 60 Hz power system.
Every 10/12-cycle interval shall be contiguous, and not overlapping with adjacent 10/12-

cy

cle intervals except as shown in overlap 1 in Figure 2.

NOTE 1 This specific measurement method is used for quasi-stationary signals and is not used
detection and measurement of disturbances: dips, swells, voltage interruptions and transients.

NOTE 2 The r.m.s. value includes, by definition, harmonics, interharmonics, mains signalling, etc.

- ClI

ass S

Same as Class A.

5.2.2
- CI

Measurement uncertainty and measuring range
ass A

for the
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Under the conditions described in Clause 6, the measurement uncertainty shall not
exceed +0,1 % of Uy;,, over the range of 10 % to 150 % of Uy,

— Class S

Under the conditions described in Clause 6, the measurement uncertainty shall not
exceed £0,5 % of Uy;,, over the range of 20 % to 120 % of Uy,

5.2.3

Measurement evaluation

No requirements.

5.2.4 Aggregation

Aggrejgation shall be performed according to 4.4 and 4.5.

5.3 |[Flicker

5.3.1 Measurement method

— Clpss A
IEC 61000-4-15 Class F3 applies as the minimum requirement;, Class F3 should fot be
usged for new designs. Class F1 is recommended, and may bie required in the next gdition
of [this standard.

— Clpss S
IEC 61000-4-15 Class F3 applies as the minimum requirement.

5.3.2 Measurement uncertainty and measuring range

— Clpss A
Sdge IEC 61000-4-15. Under the conditions described in Clause 6, the measurpment
uncertainty required by 61000-4-15 shall be met over the measuring range of (,2 P
to]0 Pg;.

— Clpss S
Sde IEC 61000-4-15. Under-the conditions described in Clause 6, twice the permitted
megasurement uncertainty required by 61000-4-15 shall be met over the measuring |range
of|0,4 Pg to 4 Pg.

5.3.3 Measurement evaluation

— Clpss A
IEC 61000-4-15 applies.
The 10-min/time interval for Pg shall commence on a UTC 10-min tick, and shiall be
tagged with the time at the conclusion of the interval (see 4.5.3).
Vdltage dips, swells, and interruptions shall cause P, and P, output valueg (see

IEC 61000-4-15) to be flagged.
— Class S
Same as Class A.

5.3.4

Aggregation

— Class A

Aggregation shall be performed according to IEC 61000-4-15.
— Class S

Same as Class A.
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Supply voltage dips and swells

5.4.1 Measurement method

NOTE (3 The U,
5.4.2 Detection and evaluation of a voltage dip

5.4.2.1 Voltage dip detection

Class A

The basic measurement U,,s of a voltage dip and swell shall be the Uy,gy,) on each
measurement channel (see 3.22).

The cycle duration for Urms(%) depends on the frequency. The frequency might be
determined by the last non-flagged power frequency measurement (see 4.7 and 5.1), or by
any other method that yields the uncertainty requirements of Clause 6.

NOTE 1 The U,__,.,, value includes, by definition, harmonics, interharmonics, mains signalling voltage, etc.

NOTE 2 It is important to avoid loss of data when dips and swells occur in a rapid sequence (fer-example,
thrde events in one second, with up to one minute between sequences, could possibly occur when a rnecloser
operates into a sustained fault). If, during a rapid burst, the dip/swell event characteristics cannot,be refcorded,
then a count of events could possibly be useful.

Class S

The basic measurement U5 of a voltage dip and swell shall be either.the U1, 01 each
measurement channel (see Clause 3.22), or the U1y On each measurement channel
(s¢e Clause 3.23). The manufacturer shall specify which measurement is used.

rms(1) value includes, by definition, harmonics, interharmonics; mains signalling voltage, etc.

The d|p threshold is a percentage of either Uy;, or.the sliding voltage reference Ug, (see p.4.4).

The user shall declare the reference voltage in use.

NOTE |The sliding voltage reference U, is generally not used in LV systems. See IEC TR 61000-2-8 for| further

informdtion and advice.

On single-phase systems a voltage dip begins when the U, voltage falls below the dip
thieshold, and ends when the Uy, voltage is equal to or above the dip threshold pllis the
hypteresis voltage.

On polyphase systems a\dip begins when the U, voltage of one or more channels is
below the dip threshold and ends when the U, voltage on all measured channels is|equal
to jor above the dip threshold plus the hysteresis voltage.

The dip thresholdvwand the hysteresis voltage are both set by the user according o the

applicption.

5.4.2.2 Voltage dip evaluation

A voltage“dip is characterized by a pair of data, either residual voltage (U,..) or depth, and
duration:

the residual voltage of a voltage dip is the lowest U,,s value measured on any channel
during the dip;

the depth is the difference between the reference voltage (either Uy, or Ug) and the
residual voltage. It is generally expressed in percentage of the reference voltage.

NOTE 1 During the dip it may be useful to also record the lowest U ., on each channel, in addition to the

residual voltage of the dip. The duration spent below the dip threshold on each channel may also be useful.

NOTE 2 If voltage waveforms are recorded before, during, and after a dip, useful information about phase
angle changes may be available in the recorded data.
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The start time of a dip shall be time stamped with the time of the end of the U, of the channel
that initiated the event and the end time of the dip shall be time stamped with the time of the
end of the U, . that ended the event, as defined by the threshold plus the hysteresis.

rms

The duration of a voltage dip is the time difference between the start time and the end time of
the voltage dip.

NOTE 3 For polyphase measurements, the dip duration can start on one channel and terminate on a different
channel.

NOTE 4 Voltage dip envelopes are not necessarily rectangular. As a consequence, for a given voltage dip, the
measured duration is dependent on the selected dip threshold value. The shape of the envelope can be assessed

using sgveratrdip threshotds setwithi the Tange of vottage aip and vottage mterruoptiom threstotas
NOTE % Typically, the hysteresis is equal to 2 % of Uy;,,.

NOTE ¢ Dip thresholds are typically in the range 85 % to 90 % of the fixed voltage reference for(troubleshopting or
statistigal applications.

NOTE T Residual voltage is often useful to end-users, and can be preferred because it issréferenced to zero volts.
In conffast, depth is often useful to electric suppliers, especially on HV systems_@r\in cases when a| sliding
referenfe voltage is used.

NOTE Phase shift can occur during voltage dips. See A.5.5.

NOTE When a threshold is crossed, a time stamp can be recorded.
5.4.3 Detection and evaluation of a voltage swell
5.4.3.1 Voltage swell detection

The swell threshold is a percentage of either Uy or the sliding reference voltage U{, (see
5.4.4)| The user shall declare the reference voltage in use.

NOTE [Sliding reference voltage U, is generally “hot used in LV systems. See IEC TR 61000-2-8 for| further
information and advice.

— On single-phase systems a swell begins when the U, voltage rises above the| swell
thieshold, and ends when the Y, voltage is equal to or below the swell threshold [minus
the hysteresis voltage.

— On polyphase systems a swell begins when the U, voltage of one or more channels is
abpve the swell threshold and ends when the U, voltage on all measured channels is

equal to or below the swell threshold minus the hysteresis voltage.

The ell thresheld* and the hysteresis voltage are both set by the user according fo the
applicption.

5.4.3. Voltage swell evaluation

duration:

— the maximum swell magnitude voltage is the largest U
during the swell;

rms value measured on any channel

— the start time of a swell shall be time stamped with the time of the end of the U, of the
channel that initiated the event and the end time of the swell shall be the time stamped with
the time of the end of the U, . that ended the event, as defined by the threshold minus the
hysteresis;

rms

— the duration of a voltage swell is the time difference between the beginning and the end of
the swell.

NOTE 1 For polyphase measurements, the swell duration measurement can start on one channel and terminate on
a different channel.
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measured duration is dependent on the swell threshold value.

NOTE 3 Typically, the hysteresis is equal to 2 % of Uy;,,.

NOTE 4 Typically, the swell threshold is greater than 110 % of Uy;p,.

NOTE 5 Phase shift can also occur during voltage swells.

NOTE 6 When a threshold is crossed, a time stamp can be recorded.

54.4

The slidi o )
5en for voltage dip or sweII detection, this shall be calculated usmg a f|rst order filte

is cho
al-m

where|

Usr(n)
Usr(n—
Uon

When
declar
cycle
used.

5.4.5

5.4.5.
- ClI
Th

Calculation of a sliding reference voltage

n time constant. This filter is given by

is the present value of the sliding reference voltage;
) is the previous value of the sliding reference voltage; and
byrms 1S the most recent 10/12-cycle r.m.s. value.
the measurement is started, the initial value of the sliding reference voltage is set

ed input voltage. The sliding reference voltage is updated every 10/12 cycles. If a

value is flagged, the sliding reference voltage jis\not updated and the previous v§

Measurement uncertainty and measuring range

| Residual voltage and swell voltage magnitude measurement uncertainty
Ass A

e measurement uncertainty shatl not exceed +0,2 % of Ug;,.

- Cll-rss S
The measurement uncertainty shall not exceed +1,0 % of Ug;,.

5.4.5.

p Duration measurement uncertainty

- CI

T
un

ss A

e uncertdinty of a dip or swell duration is equal to the dip or swell commenc
ertainty_(half a cycle) plus the dip or swell conclusion uncertainty (half a cycle).

As a consequence, for a given swell, the

grerence

r with

to the
10/12-
lue is

ement

swell

commencement uncertainty (half a cycle) plus the dip or swell conclusion uncertainty (half a
cycle). If Uyng(q) is used, then the uncertainty of a dip or swell duration is equal to the dip or
swell commencement uncertainty (one cycle) plus the dip or swell conclusion uncertainty
(one cycle).

5.4.5.3 Aggregation

Aggregation is not applicable for triggered events.

5.5
5.5.1

Voltage interruptions

Measurement method

The basic measurement of the voltage shall be as defined in 5.4.1 for each class.
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5.5.2

Evaluation of a voltage interruption

The voltage interruption threshold is a percentage of Uy;,,.

On single-phase systems, a voltage interruption begins when the U, voltage falls below the
voltage interruption threshold and ends when the U, value is equal to, or greater than, the
voltage interruption threshold plus the hysteresis.

On polyphase systems, a voltage interruption begins when the U, ¢ voltages of all channels fall
below the voltage interruption threshold, and ends when the U, voltage on any one channel
is equal to, or greater than, the voltage interruption threshold plus the hysteresis.

The v
to the
the re
equal

The s
Urms q
the tin
thresh

The d
of the

NOTE

NOTE }
is less
nomina

NOTE

supply
interrug

5.5.3

For du

5.5.4

Aggre

5.6

Claus

bltage interruption threshold and the hysteresis voltage are both set by the user/acc
application. The voltage interruption threshold shall not be set below the uneerta
sidual voltage measurement plus the value of the hysteresis. Typically, the hyster
to 2 % of Uy;p,-

art time of a voltage interruption shall be time stamped with thectime of the end

ne stamped with the time of the end of the U, . that ended the event, as defined

rms
old plus the hysteresis.

iration of a voltage interruption is the time difference between the beginning and th
voltage interruption.

The voltage interruption threshold can, for example, be set to 5 % or to 10 % of Uyjp.

IEC 60050-161:1990, 161-08-20, considers an interruption to have occurred when the voltage mal
than 1 % of the nominal voltage. However, it.is\difficult to correctly measure voltages below 1 %
voltage. Therefore, the user could consider setting an appropriate voltage interruption threshold.

B The interruption of one or more phases’on a polyphase system can be seen as an interruptior
to single-phase customers connected “to that system, even though this would not be classified
tion in a polyphase measurement.

Measurement uncertainty and measuring range
ration measurement uncertainty, see 5.4.5.2.
Aggregation

gation is not\applicable for triggered events.

Transient voltages

ording
nty of
BSis is

of the

f the channel that initiated the event and the end time of the voltage interruption shall be

by the

e end

gnitude
of the

of the
as an

b 'Av3 provides some informative information on the significant parameters necess

ary to

characterize transient voltages. Measurement of transient voltages can be useful but is not
mandatory.

5.7

5.71

Supply voltage unbalance

Measurement method

Unbalance measurements apply only to 3-phase systems.

— Class A

The supply voltage unbalance is evaluated using the method of symmetrical components. In
addition to the positive sequence component U4, under unbalanced conditions there also
exists at least one of the following components: negative sequence component U, and/or
zero sequence component Uj.
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The fundamental component of the voltage input signal is measured over a 10-cycle time
interval for 50 Hz power systems or a 12-cycle time interval for 60 Hz power systems.

NOTE 1 The effect of harmonics is minimized by the use of a filter or by using a DFT (Discrete
Transform) algorithm.

Fourier

NOTE 2 Algorithms that use only the r.m.s. values to calculate unbalance fail to take into account the
contributions of angular displacement to unbalance, and cause unpredictable results when harmonic voltages
are present. The negative sequence unbalance and zero sequence unbalance provide more precise and more
directly useful values.

The negative sequence unbalance ratio u, expressed as a percentage is evaluated by:

i/ 1'Nc! dtiVU Scyuclite
Uy = —2 x100% = —>— -
Uy positive sequence

x100%

THe zero-sequence unbalance ratio 1, expressed as a percentage is evaluated by:

NQ
Ho
tha

Ng
(2)

g :ﬂxmo%: Zero sequence

Uy positive sequence

x100%

TE 3 The zero sequence unbalance by definition is zero when phase-to-phase voltages are me
vever, the phase-to-neutral or phase-to-earth voltages can still contain the zero sequence compd
t case.

TE 4 Any other methods that can be shown to be mathematically equivalent to Equation (1) and E
are acceptable.

- CI

ss S

The manufacturer shall specify the algorithms.and methods used to calculate the ne
sefuence ratio u,. The evaluation of the zero-sequence unbalance ratio ug is option
mandatory.

5.7.2

Measurement uncertainty and'measuring range

- C:rss A
The uncertainty shall be less(than +0,15 % for both u, and uy. For example, an instr

pr
<

bsented with a 1,0 % negative sequence shall provide a reading x such that 0,85
,15 % (see Figure 3).

Acceptable measured value

True value
0,85 % 1,15 %

0% 109, 4 2% 3%

(1)

(2)

Asured.
nent in

quation

gative
Al, not

Lment
% < x

IEC

Figure 5 — Example of supply voltage unbalance uncertainty

— Class S
Same as Class A.

5.7.3

Measurement evaluation

No requirements.
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NOTE The uncertainty of measurement transformers, if present, may have a large impact on the calculation of
unbalance.

5.7

4

Aggregation

Aggregation shall be performed according to 4.4 and 4.5.

5.8
5.8

5.8

The maximum uncertainty shall be the levels specified in IEC 61000-4-7 Class I.

Voltage harmonics
A Measurement method
Class A
T te—reasurement—oef—volagetharmoenies—feor—Gle A defired—A c-64090-4-7
Clg . IEC 61000-4-7 shall be used to determine a 10/12-cycle gapless haymonic
supgroup measurement, denoted USg h in IEC 61000-4-7.
NQTE 1 Other methods, including analogue and frequency domain methods, can be preferred in [special
cages (see, for example, IEC 61000-3-8).
Mgasurements shall be made at least up to the 50th order.
If the total harmonic distortion is calculated, then it shall be calculated as the subgroup
tofal harmonic distortion (THDSy), defined in IEC 61000-4-7.
NQTE 2 This measurement method generates a large amount of data,swhich, depending on the appljication,
maly need to be stored, transmitted, analysed, and/or archived. Depending on the application, the anfount of
daffa may be reduced. To reduce the amount of data, consider applying statistical methods at the mefsuring
locption, or storing only extreme and average values, or storing detailed data only when trigger threshqlds are
exg¢eeded, or other methods.
NQTE 3 IEC 61000-4-7 refers to replacing the symbol ‘Y’ by the symbol ‘I’ for currents, and by the|symbol
‘U] for voltages. THDS , may be the preferred terminology for voltage THD. However, when searching the
61000-4-7 document for information about these parameters, search for the symbol ‘Y.
Clpss S
The basic measurement of voltage harmonics, for Class S, is defined in IEC 61000-4-7
Class Il. Gaps are permitted (see 415). The manufacturer shall select either a 10/12-cycle
harmonic group designated Uy.h in IEC 61000-4-7, or a 10/12-cycle subgroup
me¢asurement designated Usgh in IEC 61000-4-7. The manufacturer shall specify |which
hajs been selected.
Mgasurements shall be made at least up to the 40th order.
NQTE 4 The EN 50160-assessment requires the 40" order.
If the total harmonic distortion is calculated, then it shall be calculated either as the total
harmonic distertion (THDy) if Y, |, is selected, or as the subgroup total harmonic distortion
(THDSYy) if Ysg is selected, both defined in IEC 61000-4-7.
NQTE 5,.1E€ 61000-4-7 refers to replacing the symbol ‘Y’ by the symbol ‘I’ for currents, by the symbo| ‘U’ for
volfages, so U_, or U, . may be the preferred terminology. However, when searching the 61p00-4-7
dog¢ument for in?c')rmation about these parameters, search for the symbol ‘7.
.2 Measurement uncertainty and measuring range
Class A

The measuring range shall be 10 % to 200 % of Class 3 electromagnetic environment in
IEC 61000-2-4.

Class S

The maximum uncertainty shall be twice the levels specified in IEC 61000-4-7 Class II.
The anti-aliasing low-pass filter specified in IEC 61000-4-7 shall be optional. The £0,03 %
maximum permissible error for time between leading edges requirement as specified in
IEC 61000-4-7 shall be optional, but the maximum uncertainty requirement shall still be
met over the range of influence quantities specified in Clause 6 of this standard.
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The measuring range shall be 10 % to 100 % of Class 3 electromagnetic environment in
IEC 61000-2-4.

5.8.3 Measurement evaluation

No requirements.

5.8.4 Aggregation

Aggregation shall be performed according to 4.4 and 4.5.

The basic measurement of voltage interharmonics, for the purpese of this standard, is
deffined in IEC 61000-4-7 Class |. IEC 61000-4-7 shall be used tondetermine a 10/12-cycle
gapless centred interharmonic subgroup measurement, denoted-Ys, , in IEC 61000-4-7.

Mgasurements shall be made at least up to the 50t" order,

NQTE 1 This measurement method generates a large amount of data, which, depending on the appljcation,
maly need to be stored, transmitted, analysed, and/or archived.<Depending on the application, the amfount of
daffa may be reduced. To reduce the amount of data, considér applying statistical methods at the mefsuring
locption, or storing only extreme and average values, or stofing'detailed data only when trigger threshqglds are
exg¢eeded, or other methods.

NQTE 2 IEC 61000-4-7 refers to replacing the symbel ‘Y’ by the symbol ‘I’ for currents, by the symbo| ‘U’ for
voltages, so U, or Uy , may be the preferred\terminology. However, when searching the 61000-4-7
dog¢ument for inf%rmation about these parameters, search for the symbol ‘Y.

- C:Jass S
ThHe manufacturer shall specify the measurement method.

5.9.2 Measurement uncertainty and measuring range
— Clpss A
T::]e maximum uncertainty shall be the levels specified in IEC 61000-4-7 Class I.

Thie measuring range shall be 10 % to 200 % of Class 3 electromagnetic environment in
IEC 61000-2-4.

— Clpss S

Thie manufacturer shall specify the measurement uncertainty.

Thie measuring range shall be 10 % to 100 % of Class 3 electromagnetic environment in
IEC 61000-2-4

5.9.3 Evaluation

No requirements.

5.9.4  Aggregation

Aggregation shall be performed according to Clause 4.4 and Clause 4.5.

NOTE To minimize storage requirements, after aggregation has been completed it may be practical to discard the
source data (such as 10/12-cycle or 150/180-cycle data) if it is no longer required.
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5.10 Mains signalling voltage on the supply voltage
5.10.1 General

Mains signalling voltage, called “ripple control signal” in certain applications, is a burst of
signals, often applied at a non-harmonic frequency, that remotely control industrial equipment,
revenue meters, and other devices.

5.10.2 Measurement method
— Class A

The method described here shall be used for mains signalling frequencies below 3 kHz.
Far mains signalling frequencies above 3 kHz, see IEC 61000-3-8.

ThHis method measures the level of the signal voltage for a user-specified ¢arrier
frgquency.

NQTE The purpose of this method is to measure the maximum level of the signal yeltage, and| not to
diajgnose mains signalling difficulties.

Mains signalling voltage measurement shall be based on:
— | either the corresponding 10/12-cycle r.m.s. value interharmonic bin; or

— | the root of the sum of the squares of the 4 nearést 10/12-cycle r.m.s.|value
interharmonic bins (for example, a 316,67 Hz ripple cantrol signal in a 50 Hz power
system shall be approximated by a root of the sum of the squares of 310 Hz, 315 Hz,
320 Hz and 325 Hz bins, available from the DFT ‘performed on a 10/12-cycl¢ time
interval).

The second method is preferred if the frequency'is not in the centre of a bin.

The user shall select a detection threshaold<@above 0,3 % Uy;, as well as the length [of the
re¢ording period up to 120 s. The beginning of a signalling emission shall be detected
when the measured value of the concerned interharmonic exceeds the detection thrg¢shold.
The measured values are recorded\during a period of time specified by the user, in[order
to[give the maximum level of the signal voltage.

— Clpss S

Thle manufacturer shall specify the measurement technique.

Tae first method is preferred if the user-specifiedfrequency is in the centre of a DHT bin.

5.10.3 Measurement uncertainty and measuring range
— Clpss A

The measurement range shall be at least 0 % to 15 % of Uy;,,.

Fgr mainssignalling voltage between 3 % and 15 % of Uy;,, the uncertainty shall not
expeed +5-% of the measured value. For mains signalling voltage between 1 % anld 3 %
of [U4in-the uncertainty shall not exceed +0,15 % of Uy;,. For mains signalling voltage less
than\¥"% of U,i,, no uncertainty requirement is given.

— Class S
The manufacturer shall specify the uncertainty and the measuring range.

5.10.4 Aggregation

Aggregation is not mandatory.

5.11 Rapid voltage change (RVC)
5.11.1 General
An RVC event is defined in 3.26 and is generally an abrupt transition between two r.m.s.

voltages. By definition, the two r.m.s. voltages must be “steady state”, a condition that is
defined in the method below.
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Dips and swells often begin or end with abrupt transitions between two r.m.s. voltages.
However, by definition these are not RVC events because they exceed the dip or swell
thresholds. Further guidance is found in the method below.

5.11.2 RVC event detection

Class A

An r.m.s. voltage is in a steady-state condition if all the immediately preceding 100/120
Urms(1/2) Values remain within an RVC threshold from the arithmetic mean of those
100/%20 Urms(1/2) Values. (“100/120” means 100 values for 50 Hz nominal, or 120 values
for 60 Hz nominal.)

f Udin'

e, RVC

2 olds of
3,3 % to 6 % for low voltage are considered. In both standards, the thresholds are linked-to the number of
R events per hour or per day. In I[EC 61000-4-15, a threshold of 0,2 % is considered for\a similar, |but not

The RVC hysteresis is set by the user according to the application, and shall be lesp than
the RVC threshold.

NQTE 2 Hysteresis in the range of 50 % of the RVC threshold might be considered.
Td initiate the RVC detection method:

* | Aninitial set of 100/120 Uyy,g(1/2) values is recorded.

e | The arithmetic mean of those values is calculated; then the RVC detection method
below is applied.

Td detect an RVC event (see Figures 6 and 7):

e | A ‘voltage-is-steady-state’ logic signal shall' be created for each voltage channe|. This
logic signal is true when the voltage~6n that channel is in steady state, and false
otherwise. This logic signal is determined from the Uy¢(1/2) values of each vpltage
channel, as follows. It is updated for each new Uy q(1/2) value.

e | Every time a new Upgq/2) ¥alue is available, the arithmetic mean of the prg¢vious
100/120 Uymg(1/2) values, including the new value, is calculated.

| If every one of the previous 100/120 Unpg(q1/2) values, including the new value, is
within the RVC threshold (including the hysteresis, if applied) of the arithmetic mean,
then the ‘voltage-is-steady-state’ logic signal for that channel is set to true; otherwise,
it is set to false,

e | On a polyphase system, the combined ‘voltage-is-steady-state’ logic signal |s the
logical-ANByof the ‘voltage-is-steady-state’ logic signal of each voltage channel.

¢ | An RVCyevent begins when the ‘voltage-is-steady-state’ logic signal changeg from
truestosfalse.

o | When an RVC event begins, the RVC hysteresis is applied to the RVC threshold, and

chanaes to the vaoltaae-is-steadv-state laoaic—sianal ara disahlaed for ’Iﬂnl’l’):) half
cHaRgesS—o0—tHe—\Vo+age-is &y-State—ogic—sSighar—ate—aiSavtiea—1ot—1vd=

cycles.

e An RVC event ends when the ‘voltage-is-steady-state’ logic signal changes from false
to true. When an RVC event ends, the RVC hysteresis is removed from the RVC
threshold. The time stamp of the end of the RVC event is 100/120 half cycles prior to
the logic signal changing from false to true.

If a voltage dip or voltage swell is detected during an RVC event, including the disabled
100/120 half cycles, then the RVC event is discarded because the event is not an RVC
event. It is a voltage dip or voltage swell.

Class S

The method for Class S is the same as the method for Class A, but in Class S the use of
either Urmg(1/2) OF Urmg(1) Shall be selected according to 5.4.1. If Upy,g(4) is selected for
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Class S RVC, then “100/120”, which refers to half-cycles, shall be replaced throughout
the method with “50/60”, which refers to the equivalent number of full cycles.

5.11.3 RVC event evaluation

An RVC event is characterized by four parameters: start time, duration, AU, and AUg.

— Class A

The start time of an RVC event shall be time stamped with the time that the ‘voltage-

is-steady-state’ logic signal became false and initiated the RVC event.

The RVC event duration is 100/120 half cycles shorter than the length of time during

NOTE

on a fix
minute
compri

NOTE 2

be eval

NOTE
two ste

which 1he voltage-is-steady-state logic signal IS Talse.

The RVC event AU, is the maximum absolute difference between any
Urms(1/2) values during the RVC event and the final arithmetic mean 100/120 U,
value just prior to the RVC event. For polyphase systems, the AU, zxJs the |

AU, ax ON any channel.

The RVC event AUgg is the absolute difference between the final arithmetic
100/120 Uppyg(1/2) Value just prior to the RVC event and theyfirst arithmetic
100/120 Uypmg(1/2) value after the RVC event. For polyphasg systems, the AUgg
largest AUgg on any channel.

It can be useful to count the number of RVC events in a certain¢period. The period can be an hou
ed interval, or an hour based on a sliding interval comprising thé"most recent 60 minutes sliding o
on the minute. The period can also be a “day” and based or_calendar time or based on a sliding
ing the most recent 24 hours, sliding once per hour on the iour.

Other characteristics to evaluate an RVC event aresunder consideration. For example, the Vilom
uated based on 10/12 cycle aggregated values.

B In some cases, this RVC measurement metiiod”may not fully characterize intricate variations b

pf the

ms(1/2)
hrgest

mean
mean
is the

[ based
hce per
nterval

. could

etween

pdy states. Recording the sequence of U values on each channel may be useful for deeper analygis.

- ClI

ss S

The RVC event evaluation for Class S is the same as the method for Class A, but in

Class

S the use of either Uyyg(1/2) OF Uymg(1) Shall be selected according to 5.4.1 . If Uyplgqy is
selected for Class S RVC;.then 100/120 half cycles shall be replaced throughopt zhe
event evaluation with 50/60)full cycles.
vofage is-steady-state” logig(sigral 100/120 Urmst .
! * 1
l— !
Chgnges in “voltageq3-Steady-state” logic signal are disazbledI | » I
&\ I' | 100/120 Urms(yz) |
EA P :
RVC event duration
o | |RYCTypshold M ovC threshold |
8 g paSEr-- e | with hysteresis applied:
S .
Arithmetic mean e
ofthe previoss o\ B
100/120 Upns(r,) values Urms( values
Dip threshold
Time
IEC

Figure 6 — RVC event: example of a change in r.m.s voltage that results in an RVC event
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“voltage-is-steady-state” logic signal

Changes in “voltage-is-steady-state” logic signal are disabled

»

A

Voltage Upms

X

Arithmetic mean/F\r -
of the previous

100/120 Urms() values

Urms(v) Values
_|Dip threshold

Time
IEC

Figute 7 — Not an RVC event: example of a change in_r.m.s voltage that does not result
in an RVC event because the dip threshold is exceeded

5.11.4 Measurement uncertainty

The UJ‘ncertainty of an RVC event characterization is determined by the uncertainty of U,
measlyirements as described in 5.4.5.1, and on the correct implementation of the method in
5.11.1and 5.11.2.

5.12 |Underdeviation and overdeviation

See Annex D (informative).

5.13 |(Current

5.13.1 General

In a power quality context, current measurements are useful as a supplement to vpltage
measlirements;/ especially when trying to determine the causes of events such as vpltage
magnitude change, dip, interruption, or unbalance.

The current waveform can further help associate the recorded event with a particular device
and an action, such as a motor being started, a transformer being energized or a capacitor
being switched.

Linked with voltage harmonics and interharmonics, the current harmonics and interharmonics
can be useful to characterize the load connected to the network.

This standard does not define any trigger or threshold methods for current. If current changes,
but the change is not sufficient to trigger one of the voltage threshold methods, then that
change in current is not a power quality event.

NOTE Current transients are not considered in this standard. Some useful comments are provided in Annex A.
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5.13.2 Magnitude of current

5.13.2.1 Measurement

The manufacturer shall specify a full-scale r.m.s. current, taking into account a minimum ratio
between peak instantaneous value and r.m.s. value of 3,0.

NOTE This ratio is sometimes called “crest factor”.

5.13.2.3 Measurement evaluation

Class A

The basic measurement shall be the r.m.s. value of the current magnitude over a 10-cycle
time interval for a 50 Hz power system or a 12-cycle time interval for a 60 Hz power
y, and

% to

eNsSors.

The measurement uncertainty shall not exeeed £2 % of reading in the range of 10 % to
100 % of the specified full-scale r.m.s. current.

NOTE |For single-phase systems, there is @)single r.m.s. current value. For 3-phase 3-wire systems, there are
typically three r.m.s. current values; for 3-phase 4-wire systems, there are typically four current values. The earth
current|may be measured as well, either by measuring current in an earth conductor or by determining fesidual

current

5.13.3 ~Current recording

Clpss A
Adgregation intervals'as described in 4.4 and 4.5 shall be used.

Far each currentichannel, the current aggregation intervals shall be determined by, and

identical to, the\aggregation intervals of the corresponding voltage channel.
Clpss S
Thle manufacturer or the user shall specify the measurement intervals.

Class A

If current measurement methods are implemented, then whenever a voltage channel is
recorded, the corresponding current channel shall also be recorded with timing
determined by, and identical to, the corresponding voltage channel (for example, if
Urms(1/2) is recorded, /;,¢(1/2) shall also be recorded, with all timing aspects of the current
measurement determined by the timing of the corresponding voltage channel).

Class S
The manufacturer or the user shall specify when the current will be recorded.
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5.13.4 Harmonic currents

5.13.4 Current unbalance

6

Class A

The basic measurement method and accuracy of current harmonics, for the purpose of
this standard, are defined in IEC 61000-4-7. Use that standard to determine a 10/12-cycle
gapless harmonic sub-group measurement, denoted Ysg.h

NOTE 1 IEC 61000-4-7 refers to replacing the symbol ‘Y’ by the symbol | for currents, by the symbol ‘U’ for
voltages, so Isg , may be the preferred terminology. However, when searching the 61000-4-7 document for
information about these parameters, search for the symbol ‘Y’. Aggregation intervals as described in 4.4 and
4.5 are used.

A 10/12-cycle current harmonic measurement is marked "flagged" if either a voltage dip or
voJtage swell (see 5.4) or a voltage interruption (see 5.5) occurs during this time intgrval.

NQTE 2 This measurement method generates a large amount of data, which, depending on the\appljication,
maly need to be stored, transmitted, analysed, and/or archived. Depending on the application, jthe amfount of
data may be reduced. To reduce the amount of data, consider applying statistical methods at.the mepsuring
locption, or storing only extreme and average values, or storing detailed data only when trfigger threshqglds are
exg¢eeded, or other methods.

Clpss S
The manufacturer shall specify measurement and aggregation methods.

e basic measurement method and accuracy of current interharmonics, for the pyrpose
of [this standard, are defined in 61000-4-7. Use thatystandard to determine a 10/12-cycle

gapless centred interharmonic sub-group measurements, denoted Yigg .

Adgregation intervals as described in 4.4 and.4)5 shall be used.

A 10/12-cycle interharmonic current measutement is marked "flagged" if either a vpltage
dip or a voltage swell (see 5.4), or a voltage interruption (see 5.5) occurs during this time
interval.
NQTE 1 This measurement method generates a large amount of data, which, depending on the appljcation,
maly need to be stored, transmitted, andlysed, and/or archived. Depending on the application, the amfount of
daffa may be reduced. To reduce the,amount of data, consider applying statistical methods at the mefsuring

locption, or storing only extreme and,average values, or storing detailed data only when trigger threshqglds are
exg¢eeded, or other methods.

NQTE 2 IEC 61000-4-7 refefs to replacing the symbol ‘Y’ by the symbol | for currents, by the symbol| ‘U’ for
voltages, so Isg , may be:the preferred terminology. However, when searching the 61000-4-7 document for
information about these.parameters, search for the symbol ‘Y".

C:rss S
The manufacturer shall specify measurement and aggregation methods.

Class A

The basic measurement method for current unbalance shall be identical to the
measurement method for supply voltage unbalance in 5.7.

Aggregation intervals as described in 4.4 and 4.5 shall be used. A 10/12-cycle current
unbalance measurement is marked "flagged" if either a voltage dip or a voltage swell (see
5.4), or a voltage interruption (see 5.5) occurs during this time interval.

Class S
The manufacturer shall specify measurement and aggregation methods.

Performance verification

Performance verification for Class A and Class S measurement methods may be found in
IEC 62586-2, which includes influence quantities and performance verification tests.
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Table 1 provides an informative summary of the requirements for Class A and Class S. In
case of any conflict between Table 1 and the normative clauses of this document, the
normative clauses prevail.

Note that compliance with the requirements in Table 1 is not sufficient for certification to this
standard. The measurement and aggregation methods in this standard shall also be met.

Table 1 — Summary of requirements (see subclauses for actual requirements)

Subclause M M . Infl A .
and Class easurement Uncertainty easuring nfluence ggregation
parameter method range? quantity range® method
42,5 Hz to 57,5
A See 5.1.1 +10 mHz Hz, IEC 62586-2 N/R
5.1 51 Hz to 69 Hz
Frequency 42,5 Hz to 57,5
S See 5.1.1 +50 mHz Hz, IEC 625862 N/R
51 Hz to 69 Hz
0, 0,
3.2 A See 5.2.1 +0,1 % Uy, 10 /"[tjm‘r’o % | (EC'62586-2 |See 4.4 ahd 4.5
din
Magnjtude of o o
the supply S See 5.2.1 10,5 % of Uy, 20 /o(t]0120 ¥ IEC 62586-2 See 4.4 and 4.5
din
5.3 A IEC61000-4-15 | IEC 61000-4-15 0.2 Ps;)to 0.0 IEC 62586-2 IEC 6100p-4-15
st
Flicker
S IEC61000-4-15 See 5.3.2 0,44 t0 4,0 P, IEC 62586-2 IEC 6100p-4-15
Amplitude
+0,2 % U,
A Urms(1/2) Durationel N/A N/A N/R
5.4 cycle
Dipp and Amplitude +1 %
swells of Ugin
S See 5.4.1 Duration + 1 N/A N/A N/R
cycle or £ 2
cycles
Duration + 1
A Urms(13) oycle N/A N/A N/R
5.5
. Duration + 1
Interrliptions | g $ee 5.5.1 cycle or + 2 N/A N/A N/R
cycles
Symmetrical 05 %to5 % u
A components: 0,15 % , . 2| |EC 62586-2 |See4.4and 4.5
37 Uzand Uo 0,5% to 5 A:vuo
Unbglahce ;
Symmetrical 1% t0 5 % u,
s - +0,3 % 1%t0 5 % uy if | |EC 62586-2 | See 4.4and 4.5
l.]2’ and implemented
optionally U,
10 % to 200 %
58 A See 5.8.1 IECRI0004-T | of Class 3of | IEC 62586-2 | See 4.4 and 4.5
: IEC 61000-2-4
Lyoltage 200 % of 10 % to 100 %
S See 5.8.1 IEC 61000-4-7 of Class 3 of IEC 62586-2 See 4.4 and 4.5
Class Il IEC 61000-2-4
10 % to 200 %
59 A See 5.9.1 |Ecg|1305050|-4-7 of Class 3 of | IEC 62586-2 | See 4.4 and 4.5
Voltage inter- IEC 61000-2-4
harmonics S SBM SBM SBM IEC 62586-2 | See 4.4 and 4.5
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Subclause Measurement Measurin Influence Aggregation
and Class Uncertainty a 9 . b ggreg
method range quantity range method
parameter
. 0, 0,
5.10 Mains A See 5.10.2 See 5.10.3 0% os % | IEC 62586-2 N/R
signalling din
voltage S SBM SBM SBM IEC 62586-2 N/R
5.11 A See 5.11.2 See 5.11.3 See 5.11.3 N/A N/R
Rapid voltage
change S See 5.11.2 See 5.11.3 See 5.11.3 N/A N/R
See 5.13.2. .
513 A P £10 10 % FS to N/A N/
CTeST [aCtor o O T™HU0 % FS
Cukrent is required
S N/R N/R N/R N/A N/R
Annex C A See Annex C +1V +50 V pk N/A See Anrlex C
2kH310150 | N/R N/R N/R N/A N/R
KHz
H [
Trapsient A N/R N/R N/R 6 Rk N/A
voljages
IEC 61180 S N/R N/R N/R N/R N/A
(9
Fast transients A N/R N/R N/R 4 KV pk N/A
IEC61000-4-4 S N/R N/R N/R N/R N/A

SBM F Specified by manufacturer

N/R  E no requirement

N/A  F not applicable

a8 The instrument shall meet the uncertainty requireménts for signals within the measuring range.

b The¢ instrument shall tolerate signals in the influehce quantity range without shifting the measurement of other
pafameters out of their uncertainty requirement, and without instrument damage. The instrument may indicate
ovgrrange for signals greater than the measuring range, up to the influence quantity range (not in¢luding
trapsients and fast transients).

¢ Fof transient voltages and fast trapsients, there shall be no effect on any measurement after the trapsient.
The transients are applied to the'measuring terminals, not to the instrument power terminals.
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A1

Annex A
(informative)

Power quality measurements —
Issues and guidelines

General

Annex+A

Claus
qualit

- ClI
- ClI

Claus

A.2

A.21

measurements regardless of the purpose of the measurements:

puse A.2 — Installation precautions
buse A.3 — Transducers

bs A.4 and A.5 are pre-normative measurement methods:

huse A.4 — Transient voltages and currents
buse A.5 — Voltage dip characteristics

Installation precautions

General

and o
itself

While
practi
codes
take

A.2.2

A.2.2,

DurinI installation of power quality (PQ) measurement instruments, the safety of the ingtaller

ave to be ensured.

ces as for permanent installations, local codes should never be compromised.
, regulations and safety practices will cover most of the items below and will 4l

For s

measyrement, control and laboratory use, applies.

bs A.2 and A.3 address general concerns and procedures for implementation of power

hers, the integrity of the system b&ing monitored and the integrity of the instriment

many installations are temporary in nature and consequently may not utilize the[same

Local
ways

recedence over the,precautions listed here. All local and national safety requirements
shall be followed (for example, personal protective equipment requirements).

Test leads
1 Géneral
afety,/IEC 61010, which gives the safety requirements for electrical equipment for

Test lead connections made in load centre panel boards or junction boxes will be attached in
a manner that does not violate the listed use of the devices to which they are attached. This
generally includes returning doors, cover plates and access panels to their in-use position
(i.e., closed, mounted with a full set of screws, etc.). If panels remain open during monitoring,
adequate means will be provided to limit access to the area and inform others about the
monitoring set-up and the responsible on-site contact.

It is for most cases recommended that the PQ measurement instrument be attached to a
point in the system specifically designed for measurements or metering.

Test leads will be routed away from exposed conductors, sharp objects, low- and high-
frequency electromagnetic fields, and other adverse environments. If possible, they will be
strapped or tied to a solid object to prevent inadvertent disconnection.
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A.2.2.2 Voltage test leads

Leads that are fused at the probe end, i.e. the end connected to the system being monitored,
increase the safety of the connection. The instrument manufacturer has to specify the fuse
size; this will be low enough to protect the test lead against overload conditions. Furthermore,
the interrupting capacity of the fuse will be consistent with the available power-frequency
fault current at the point of connection.

Voltage sense leads should not be casually twisted around existing wires or inserted in
circuit- breaker connectors that are designed to receive a single conductor. Instead, a
properly rated and installed mechanical connection should be used. Where clips are used for
temparary installations, they should comply with IFC 61010 1t is essential to ensure both that
the cljp is rated for the maximum voltage that may be present and that it is installefl in a
mecthicaIIy secure manner. During installation, the installer will consider what will_ happen if
the clip is inadvertently dislodged, for example, by an abrupt tug on the cable.

Some| test leads have insulated plugs capable of being stacked one on\top of the |other.
Cautign should be exercised so that when stacking, only intentional connections are|made
rather| than creating an inadvertent short circuit. Always double-check)the leads to gnsure
that short circuits have not been introduced. Also, connect the sensefeads to the morjitored
circuif only after the leads have been connected to the PQ ,instrument and checked for
corregtness.

A.2.213 Current test leads

Care phould be taken that the secondaries of current\transformers, if used, do not bgecome
open |[circuit, i.e. there should be no fuse in the ‘secondaries of such circuits, ard the
connection to the burden should be mechanically:secure.

Clamp-on current transducers and associated' leads, used for temporary installations, ghould
be designed according to IEC 61010-2-032:

A.2.3 Guarding of live parts

Often|panel covers are removed-for installation, or during the monitoring period. If so, I]II live
parts will be adequately protedted and the area will be kept inaccessible. If screw termminals
are used in the measurement instrument, appropriate covers will be used to insulate the
termirjations. All attachments to terminations will be made in accordance with the
specifications and intent of the terminations. For example, multiple wires should rot be
connected to a screw terminal designed for a single wire.

A.2.4 Monitor placement

The HQsmeasurement instrument needs to be placed securely to minimize the risk pf the
instrujment moving or loosening connections. If a paper printer is used for reporting disturb-
ances, adequate precautions should be taken to ensure that accumulating paper does not
present a hazard. Measurement instruments will not be left where excessive heat, moisture or
dust may damage the instrument, or jeopardize the data collection process.

The measurement instrument will be placed so that it does not pose a hazard to those
working in the area. A protective enclosure or barrier can sometimes be used to alleviate this
concern. If possible, the measurement instrument will not be placed in a location where it will
be exposed to many people, for example, in a heavily travelled hallway.

Also, the location should not pose an undue hazard to the person installing the PQ
measurement instrument. There are many locations that are too cramped, or in other ways
physically constrained, to allow suitable connection of instrument leads. In these situations,
an alternative location will be selected.
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A number of external environmental factors can affect the performance of a PQ measurement
instrument. These environmental factors include temperature, humidity, low- and high-
frequency electromagnetic fields, static discharge, mechanical shock and vibration.

A.2.5 Earthing

All instruments are capable of developing internal faults. The instruments’ power supply will
be properly connected to a protective earth if declared necessary by the manufacturer. Many
safety regulations also require an earth connection associated with the voltage test leads.
Instruments with two or more earth connections (for example, one earth connection for the
power supply, and another for the test leads) can create ground loops if the earth
connections are made to different physical points outside the instrument The risk from
ground loops on the measurements and on the system being measured will ne€d,|to be
carefylly considered.

There|is also a need to consider the potential hazard to personnel and the instrument gue to
high potentials between different points in the grounding system. The usSe of isglating
transfprmers for the power supply of the instrument is in most cases useful:

In all ¢ases, safety considerations will take the highest priority.

A.2.6 Interference

If the PQ measurement instrument is connected to a mabile’phone or other radio transhitter,
one should take care that the transmitter antenna is sufficiently far away from devicegs that
could |be sensitive to interference. Such sensitive deVices can include protection dgvices,
medicfal monitors, scientific instruments, etc.

A.3 | Transducers

A.3.1 General

Power quality measurement instruments, especially those in portable packages, are generally
provided with inputs designed;for low-voltage applications. Some permanently installegd PQ
measlyirement instruments are mounted at a distance from the point of the circuit wheEe the
parameters are to be measured. In both cases, a suitable transducer might be needed, to
step down the voltage, fe-isolate the input circuits from the system voltage, or to transmit the
signals over some distance. To accomplish any of these functions, a transducer may bg used,
provided that its characteristics are suitable for the parameter of interest.

In low voltage systems, PQ measurement instruments are generally connected directly|to the
voltagle point-of interest, but transducers are often used for current measurements.

In mediom and high voltage systems f{ransducers are used for both voltage and current PQ

measurements.

There are two important concerns when using transducers:

— signal levels: signals levels should use the full scale of the instrument without distorting or
clipping the desired signal;

— frequency and phase response: these characteristics are particularly important for
transient and harmonic measurements.

In order to avoid incorrect measurements the full-scale rating, linearity, frequency and phase
response, and burden characteristics of the transducer should be carefully considered.

NOTE Current transducers designed for protection purposes may be less accurate than metering transducers.
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A.3.2 Signal levels
A.3.2.1 Voltage transducers

The most common voltage transducer is the voltage transformer. Two types of voltage trans-
formers can be considered: those used by protective relay circuits, and those used by
metering circuits. The first type is sized so as to provide a correct response even in the case
of overvoltages due to an unbalanced short circuit. The second, in contrast, is designed to
protect meters from network overvoltages. In the latter category, in case of saturation,
distortion of the delivered signal will occur.

Where_monitoring is attached to a voltage transformer which is also used for other functions
(for example, metering), one should be careful that the additional burden does not affgct the
calibration or uncertainty of such other functions.

One ghould be careful when making connections to the secondary circuit ef\a transformer
used for a protective relay. Connection errors might cause the relay to inadvertently trip

NOTE |For further details of the uncertainty of voltage transformers, see |[EC 60044-2-
A.3.2)2 Current transducers

Guidance about effects of current transducers may be found indEC 61869.

In the| operation on the power system network, the valde of the current can range from 0 to
the short-circuit level of the network being monitored,\Jhe short-circuit current value dan be
well apove the nominal current level. A value of 20.times nominal is not unusual.

The most common type of current transducer is/the current transformer.

Some| current transformers are equipped with two or more cores and/or two secqndary
windirngs: one for large current flows (20 times to 30 times the nominal current), typicdlly for
protegtion relays, and a second forMominal current flows. The correct secondary should be
selected for the intended measurement. With direct connections, it is possible to damage the
measuyring instrument during faults if the wrong secondary has been selected; this dgmage
can inadvertently provide an‘open circuit on the transformer secondary. Open circuits ¢n the
secondary winding of current transformers can give rise to dangerously high (and destructive)
voltages.

Wherg practical the.user should take measures to ensure that the conductor is centralised
through the window of the current transducer and that the conductor is orthogonal fo the
window. The (proximity of adjacent conductors should also be considered and the digtance
maxinpized-if.possible.

NOTE LEar further details of the uncertainty of current transformers see IEC 61869-1 and IFC 61869-2

Measurements of transients can be performed with shunts or current transformers designed
for high-frequency response.

Coaxial shunts are routinely used in laboratory environments but have the disadvantage of
requiring insertion into the current-carrying conductors, and the fact that the output signal of
the shunt is not isolated from the power circuit. On the other hand, they are not susceptible to
the saturation and residual magnetization that can affect measurements made with current
transformers.

Current transformers operating with a suitable resistive burden deliver a voltage signal
proportional to the primary current. In general, the primary consists of one or a few turns of
the primary circuit fed through an opening in the core. The major advantage of these current
transducers is to provide isolation from the power circuits, and a wide range of ampere-to-volt
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. Another advantage is that some (but not all) current transformers do not require the

disconnection of the power conductor from its load during installation.

Other

types of current transducers are sometimes used, including optical polarization

detectors and Hall-effect transducers.

A.3.3

Frequency response of transducers

A.3.3.1 Frequency and phase response of voltage transducers

In general, transformer-type electromagnetic voltage transducers have frequency and

transi

nt racnancac cuitahla yn tno tvnicallvy 4 kH—2- hot tho froaiianeoy ranaao mayy c\nmaﬁw‘es be
pHE-5P- 05855t aBE6d Pty pieary— 5ot HequeRey-Tahge+hay-—SomeHhH

limited to well below 1 kHz, and sometimes may extend to a few kHz.

Simpl
hundr
intent

measlyirements at any frequency other than the fundamental.

Resis

b capacitor dividers can have frequency and phase responses that are-suitable|up to
bds of kHz or even higher; however, in many applications a resenant cirquit is
onally added, making the frequency response of the capacitive divider unsuitable for

ive voltage dividers may have frequency and phase response suitable up to hurdreds

of kHZz. However, they may introduce other problems, for example, the capacitive load |of the

meas

voltagle dividers.

A.3.3)2 Frequency and phase response of current)transducers

As cu
accor

section, and the secondary circuit load.

Usual

the pHase response degrades as the cut-off frequency is approached.

New
being

full-sdale capability, and safety’ conditions should be carefully considered.

A.3.4

There

rement instrument can influence the frequency and phase response of the resistive

frent transformers are wound electromagnetic devices, the frequency response paries
ling to the uncertainty class, type (manufaeturer), turns ratio, core material and fross-

y, the cut-off frequency of a current transducer ranges from 1 kHz to a few kHz, and

oncepts of current transdueers with higher cut-off frequency and better linearity are
developed (optical and-Hall-effect transducers). Insulation coordination, noise i$sues,

Transducers for'measuring transients

are two important concerns that should be addressed when selecting transducers for

a.c. mains transients. First, signal levels should use the full scale of the instrument without

distor

phase)) of thetransducer should be adequate for the expected signal.

a) Valtage-transducers (VTs)

1)

2)

3)

4)

ing or clipping the desired signal. Second, the frequency response (both amplitude and

VTs—shoutdbesizedtoprevent measured disturbancesfromimducing saturation. For
low-frequency transients, this requires that the knee point of the transducer saturation
curve be at least 200 % of the nominal system voltage.

The frequency response of a standard metering class VT depends on its type and the
burden applied. With a high impedance burden, the response is usually adequate to at
least 2 kHz, but it can be less.

Capacitively coupled voltage transformers generally do not provide accurate
representation of any higher frequency components.

High-frequency transient measurements require a capacitor divider or pure resistive
divider. Special purpose capacitor dividers can be obtained for measurements
requiring accurate characterization of transients up to at least 1 MHz.

b) Current transducers (CTs)
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Selecting the proper transducer for currents is more difficult. The current in a
distribution feeder changes more often and with greater magnitude than the voltage.

Standard metering-class CTs are generally adequate for frequencies up to 2 kHz
(phase error can start to become significant before this limit). For higher frequencies,
window type CTs with a high turns ratio (doughnut, split core, bar type, and clamp-on)
should be used.

Additional desirable attributes for CTs are: a large turns ratio, for example, 2 000:5;
less than 5 turns in the primary; small remnant flux, for example, 10 % of core
saturation; large core area; minimal secondary winding resistance and leakage
impedance. When using a CT to measure transients there are 2 key parameters that
need to be considered, current-time product (/-+ max) and rise time/droop. Typical

In HV
perfor

A4

A.41

Claus
transi

Trans

values of the rise time (10 % to 90 %) are in the range of 2 ns to 200 ns. Typical|droop
values range from 0,1 %/ps to 0,5 %/ms.

systems high-frequency and transient voltage measurements may sometimgs be
med using capacitive taps often available on CTs and transformer bushings.

Transient voltages and currents

General

b A.4 is primarily focused on transients occurring in LY,'systems and does not|cover
ents from GIS1 installations or HV systems.

ents can occur on all a.c. power systems. Traditionally, they have been characterized

as "transient voltages"; however, in many cases, the{fransient current may be more important.

The d
subje

A.4.2

A.4.2)
trans
pertai
conse
intere

[SOUH

A.4.2.

etection, classification, and characterization of transient voltages are challenging
ts.

Terms and definitions

1
ent, adjective and noun
ning to or designating a.phenomenon or a quantity which varies betweep two
cutive steady states during’a time interval short when compared with the time-sqale of
5t

RCE: IEC 60050161:1990, 161-02-01]

2

surg

transignt voltage wave propagating along a line or a circuit and characterized by al rapid

incregse followed by a slower decrease of the voltage

[SOURTETTET 60050-16T:T990, 16 T-0U8-TT]

A.43

Frequency and amplitude characteristics of a.c. mains transients

Transients in a.c. power circuits occur over a wide range of waveforms, amplitudes, and
duration. It is difficult to describe these by a simple set of parameters, but obtaining their
signatures allows them to be classified into a few typical waveforms that are used for test
purposes. Figure A.1 shows the frequency spectrum of several representative test waveforms
in general use. This information is useful in developing algorithms that will be necessary for
appropriate reduction of the analogue signals into the digital recordings and data processing
of these events.

1 Gas-insulated switchgear.
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Figure A.1 — Frequency spectrum of typical representative/transient test wavefofms

For bgth voltage and current, the spectra of common test waveforms for a.c. mains tranjsients
contain frequencies that range up to approximately 10{MHz (lasting for 200 us), with| large
amplifjudes up to 1 MHz (lasting for 2 ms). For_end-use a.c. mains connections, the
amplijudes of common test waveforms range up to 6 kV, and up to 5 kA.
The sampling rate should therefore be at leastdwice the maximum frequency of the waveform;

also, fthe corresponding anti-alias filter should have appropriate characteristics. Se¢ also
A.3.4 for further information related to transient measurement.

A.4.4 Transient voltage detection

The results of a transient measurement depend both on the actual nature of the transient,

and o
is the
instru
phasé€

Some

N the parameters selected by the user and reported by the instrument. When insy
main concern, transient measurements are generally made from phase-to-earth.

-to-phase or from_phase-to-neutral.

of the detection methods and examples of application include

detected, for example, surge protective devices (SPDs) that are sensitive to the

lation
When

ment damage is the-primary concern, transient measurements are generally mad¢ from

total

th¢ comparative method: when a fixed, absolute threshold is exceeded, a transient is
vo}tage;

the envelope method: similar to the comparative method, but with the fundamental
removed prior to analysis, for example, in cases of capacitive coupled transients;

the sliding-window method: the instantaneous values are compared to the corresponding
values on the previous cycle, for example, low-frequency switching transients associated
with capacitive banks used for power factor correction;

the dv/dt method: when a fixed, absolute threshold of dv/d¢ is exceeded, for example,
mistrigger of power electronics circuits or non-linear distribution on inductor winding;

the r.m.s. value: using very rapid sampling, the r.m.s. value is computed for intervals
much less than one fundamental period, and compared to a threshold, for example, when
further computations are desirable such as energy deposition in an SPD or charge
transfer;

other methods such as frequency versus amplitude measurements (Discrete or Fast
Fourier Transform, wavelet, etc.).
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A.4.5 Transient voltage evaluation

Once the transient has been detected using the methods above, it can be classified. Some
classification methods and parameters include

— the peak voltage and/or current. Note that the peak value is also influenced by the
measurement interval;

— the overshoot voltage;

— the rate of rise (dv/d¢ or di/d¢) of the leading edge;

— the damping coefficient;
— the¢ frequency of occurrence;
— the¢ energy and power, available or conveyed;

—

— the¢ continuous (every cycle, such as notches) or single-shot (unpredictable) transiern

S.

All ofl these numerical parameters are helpful in developing a-classification system to
describe the transient environment in statistical terms.

On th¢ other hand, especially when trouble-shooting, a signature can describe in one gfaphic
repregentation several of these hard-to-quantify parameters.

A.4.6 Effect of surge protective devices on transient measurements

Surge| protective devices (SPDs) are shunt-connected components that conduct when a
threshold voltage is exceeded. They are comfonly used to limit transient voltages. They may
be folind in plug-in mains filtering devices, and are often included as part of a sefsitive
electrpnic device, such as a personal computer.

Becayse all SPDs on a mains circuit are effectively connected in parallel, the one with the
lowest limiting voltage will (within*its performance capabilities) limit all transient voltages to
its liniting voltage and diveft jthe largest portion of the transient current impinging on the
facility. Consequently, measuring transient voltages in many environments — offices/| labs,
factor|es, etc. — is of limited use: one is simply measuring the threshold voltage of one [of the
many |SPDs that are present.

For this reasongthe transient current is often a better measure of the severity of a.c. system
transignts thanthe transient voltage.

A.5 | Voltage dip characteristics

A.5.1 General

Voltage dips are generally acknowledged to be a common power quality event.

The normative part of this standard characterizes voltage dips by two characteristics, depth
(or residual voltage), and duration. It derives these characteristics from one-cycle r.m.s.
values that are updated each half-cycle.

However, voltage dips are rarely rectangular, i.e. the U, value often varies during the dip,
and limiting the characteristics to depth and duration can obscure useful information, for
example, voltage dips due to motor-starting or due to transformer energizing during which
there is a smooth transition between the dip and normal operation.
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Ultimately, the greatest amount of information is available in waveforms recorded during the
voltage dip. But characteristics are a useful way of reducing data, interpreting and
categorizing events.

Multiple dips may occur, for example, during a failed attempt to auto-reclose and re-energize
a faulty line section. Events that occur at approximately the same time may be counted as a
single event.

Depending on the purpose of the measurement, other characteristics in addition to depth and
duration should be considered.

A.5.2 Rapidly updated r.m.s values

During a voltage dip, it may be useful to calculate 1-cycle r.m.s values that are updated more
frequgntly than every half-cycle (as specified in the normative part of standard)-For example,
it may be useful to update the 1-cycle r.m.s. value 128 times each cycle.sThis apgroach
allowg more precise identification of the beginning and end of the voltage dip, using simple
thresHolds. The drawbacks are increased data and processing and jntroducing a pdssibly
mislegding sliding filter.

R.m.s| voltage values correctly reflect the available power into ja resistive load. However,
electrpnic loads are not directly sensitive to r.m.s. voltage{ instead, they are generally
sensifjve to voltage near the peak of the waveform, and are. insensitive to other parts |of the
wavefprm. Algorithms other than r.m.s. may be useful to’evaluate the effects of a voltage dip
on elgctronic loads.

A.5.3 Phase angle/point-on-wave

For sgme applications, for example, electro-mechanical contactor drop-outs, the phase|angle
at which a voltage dip begins is an important'characteristic, which is sometimes called |point-
on-wayve.

This ghase angle can be determined:-by capturing the pre-dip and during-dip waveformg, then
examining them for the point at which the waveform deviates from the ideal by, for example,
10 %,|then backing up along-the waveform with a narrower threshold, for example, 5%, to
the bgginning of the dip. This~algorithm is highly sensitive for finding the exact beginning of a
voltage dip, without triggering on minor non-dip variations.

A similar algorithm ‘may be used to find the end of the dip. In addition to phasetangle
information, this-‘approach also permits the dip duration to be calculated precisely, with a
resolytion muehfiner than one cycle.

Also, pdvanted signal-processing techniques are capable of detecting the exact beginr]ing of
a voltagedip.

A.5.4 Voltage dip unbalance

Even very brief unbalance can damage 3-phase rectified loads, or cause over-current devices
to trip. Three-phase dips are often unbalanced. With the rapidly updated r.m.s values
described in A.5.2, it is often useful to calculate 3-phase unbalance during a dip. The
unbalance often varies during a dip, so the unbalance might be presented in a graphic form,
or the maximum unbalance during a dip might be presented.

It may be useful to analyse separately the zero sequence, negative sequence, and positive
sequence of the fundamental frequency during an unbalanced dip. This approach yields
information about how the dip propagates through the network and can be useful in
understanding simultaneous dips and swells on different phases.
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Phase shift during voltage dip

In some applications, for example, 3-phase rectifiers, the phase shift of the voltage dip can
be important. Such a phase shift may be measured by, for example, a DFT applied to the
cycle prior to the commencement of the dip, and another cycle after the commencement of
the dip. If this approach is taken throughout the dip, a maximum phase shift during the dip
may be calculated. The phase shift at the conclusion of the dip may also be useful. In some
applications, for example, phase-locked-loop stability, it may be useful to calculate the
maximum slew rate (d@/d¢) of the phase angle during the dip.

The calculation of phase shift during a voltage dip may be combined with voltage dip

unbal

nce by calculating the magnitude and phase angle of zero-sequence negative-

seque

A.5.6
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an ideal waveform, with amplitude, phase, and frequency based on the-pre-dip data
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refer to the following publications: IEC TR 61000-2-8 and IEEE 1159.

nce and positive-sequence components during an unbalanced dip.

Missing voltage

cteristic can be useful for analysing the effect of the dip on voltage testoration de
Aample.

Distortion during voltage dip

standing the effect of the dip on electronic devicés. Traditional methods such as
e considered for describing this distortion, but THD compares the distortion
mental which, by definition, is rapidly varying during a dip. For this reason, it m
useful to evaluate distortion during a dip)ysimply as the r.m.s. value of the
mental components.

Other characteristics and(veferences

st of voltage dip characteristics is not exhaustive. Other characteristics, not ide

s, and correction devices. For further details and examples the reader is encoura

haracteristic of a voltage dip may be calculated by subtracting the dip-waveform from

. This
vices,

oltage during a dip is often distorted, and the (distortion may be importapt for

THD
o the
ay be

non-

resence of even harmonics during ortafter the dip may point to transformer saturafion.

htified

may be useful for analysing the effects of voltage dips on various types of loads, dontrol

jed to
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Annex B
(informative)

Power quality measurement —
Guidance for applications

B.1 Contractual applications of power quality measurements

B.1.1 —General

Clausg B.1 provides guidance on the measurement of power quality (PQ) for ccontrpctual
purpoges; it highlights factors that should be considered by the concerned parties.

NOTE |The description of voltage quality parameters is discussed below.

It is recommended that B.1.2 should be consulted prior to entering int6'a"PQ contract, [whilst
B.1.3 [should be consulted prior to performing PQ measurements toniest compliance with the
contrgct terms.

B.1.2 General considerations

The terms specified in the contract will need to be<both achievable by one party and
accepftable to the other. The starting point for a PQ contract should be a PQ standard or
specification. Consideration should be given to the. planning and indicative values |n the
relevgnt IEC standards, for example, IEC 61000~2-2, IEC 61000-2-4, |IEC 61000-2-1R and

In order to ensure that the results are representative of normal system operating condjtions,
the PQQ measurement survey may discount but not discard data at times when the s$upply

be 4.7)
ts for

: lly be
mutually mdependent for each parameter and each parameter may be more easrly compared
directly to a contractual value. If flagged data is included, the measurement results will
generally be more directly related to the effects of power quality on sensitive loads, but will
be far more difficult or even impossible to compare to any contractual values.

NOTE Flagged data indicate that a disturbance might have influenced the measurement and that consequently a
single disturbance might have affected multiple parameters.

When PQ measurements are considered necessary to assess compliance of the supply
against contract terms, it is the responsibility of the party that considers the measurements
necessary to arrange for them to be performed, if permanent monitoring is not already
available. However, this should not preclude the contract from detailing who should perform
the measurements. There might be a need to consult third parties.
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The contract should indicate how the financial cost of the measurements is to be borne by the

conce

rned parties. This can be dependent upon the measurement results.

The terms of this contract should specify the duration of the contract, the measurement time
interval, the PQ parameters to be measured and the electrical location of the measuring
instrument(s). See B.1.3 for examples of measurement time interval and PQ parameters.

The choice of the connection mode of the measuring device (i.e. phase-to-neutral or phase-
to-phase) should be coherent with the type of supply connection or should result from a
common decision between the concerned parties. It should be explicitly mentioned in the
contract.

The t
uncer

The ¢

erms of the contract should specify the use of the measurement methods\ af
ainty described in the normative part of this standard.

d the

pntract should specify the method for determining compensation, in_the event ¢f one

ion of

mple,

d PQ
s are

time

y and
hteger

party failing to honour the terms of the contract.

The cpntract may contain provisions for the resolution of disputes_regarding interpreta
measlirements.

The cpntract will need to address the subject of data access _and confidentiality, for exa

the pgrty carrying out the PQ measurements might not be the same party that has to apalyse
the dgta and assess contract conformity.

B.1.3 Specific considerations

B.1.31 General

Power quality (PQ) is assessed by a _eomparison between the results of measurg
parameters, and the limits (contractual~values) given in a PQ contract. These limi
beyonld the scope of this standard.

In a ¢ontract, description of seach PQ parameter may include: contractual value(s)
interval to be considered, duration of the assessment time interval(s), and possibly special
proceflures regarding “flagged” measurements.

Many [PQ parameters (voltage, harmonics, flicker) can show variations between weekdg
weekgnds. For these, the assessment period should be for a week minimum (or an i
numbér of weeks)-

B.1.3)2 Power frequency

Evaluation techniques: 10-s values are considered. The following techniques are suggested,
but other evaluation techniques might be agreed between the parties:

— the number, or per cent, of values during the measurement interval that exceed high or
low contractual values might be counted;

— the worst-case values might be compared to high and/or low contractual values (the
measurement interval might be different for this possibility);

— one or more 95 % (or other percentage) probability weekly values, expressed in hertz,

mi

ght be compared to high and/or low contractual values;

— the number of consecutive values that exceed high and/or low contractual values might be

Cco

unted;
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— the integration over the measurement interval, of values that deviate from nominal
frequency might be compared to contractual values.

B.1.3.3 Magnitude of the supply voltage

Measurement interval: 1-week minimum assessment period.

Evaluation techniques: 10-min values should be considered. The following techniques are
suggested, but other evaluation techniques might be agreed between the parties:

— the number, or per cent, of values during the measurement interval that exceed high or
low contractual values might be counted;

— th¢ worst-case values might be compared to high and/or low contractual valueg (the
measurement interval might be different for this possibility);

— one or more 95 % (or other percentage) probability weekly values, expresséd in|volts,
might be compared to high and/or low contractual values;

— th¢ number of consecutive values that exceed high and/or low contractual values might be
counted.

B.1.34 Flicker

Measlirement interval: 1-week minimum assessment period.

Evaluation techniques: 10-min values (Pg;) and/or 2-h values (P) might be considered. The
followjng techniques are suggested for both values, bdt other evaluation techniques might be
agreefd between the parties:

— the number, or per cent, of values during’ the measurement interval that ejxceed
contractual values might be counted;

— 99 % (or other percentage) probability weekly values for P, or 95 % (or other percgntage)
probability weekly values for P, might’be compared to contractual values.

B.1.3)5 Voltage dips/swells

Measifirement interval: 1-year-minimum assessment period.

Evaluation techniques: the\parties to the contract should agree on the declared input vpltage
Udin-

NOTE [For LV customers, the declared voltage is usually equal to the nominal voltage of the supply systém. For
MV or HV customers;the declared voltage can be different from the nominal voltage.

The pprtiesto'the contract should agree on

— th¢ dip and swell detection thresholds;

— time aggregation techniques;

— location aggregation techniques if more than one location is measured;
— reporting techniques such as residual voltage/duration tables,

— any other evaluation techniques that might be relevant.

B.1.3.6 Voltage interruptions

Measurement interval: 1-year minimum assessment period.

Evaluation techniques: the parties might agree on a duration that defines the borderline
between "short" and "long" voltage interruptions. The count of the voltage interruptions, and
the total duration of the "long" voltage interruptions during the measurement interval, might
be considered. Other evaluation techniques might be agreed between the parties.
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Interruptions for which the customer is informed in advance (for example, minimum 24 h)
could be counted separately from interruptions for which the customer is not informed in
advance.

B.1.3.7 Supply voltage unbalance

Measurement interval: 1-week minimum assessment period.

Evaluation techniques: 10-min values and/or 2-h values might be considered. The following
techniques are suggested for both values, but other evaluation techniques might be agreed
between the parties:

— the number, or per cent, of values during the measurement interval that elxceed
contractual values might be counted;

— the¢ worst-case values might be compared to contractual values (the measurement interval
might be different for this possibility, for example one year);

— onfe or more 95 % (or other percentage) probability weekly values, expréssed in pef cent,
might be compared to contractual values.

B.1.3)8 Harmonic voltages

Measlirement interval: one-week minimum assessment period’ for 10-min values, and daily
assespment of 150/180-cycle values for at least 1 week.

Evalugtion techniques: 150/180-cycle time interval and/or 10-min values might be consiflered.
Contractual values may be applied to individual harmonics, or range of harmonics, or| other
group|ngs, for example, even and odd harmaonics, according to agreement betwegn the
parties to the contract. The following techniques are suggested for all values, but|other
evaluation techniques might be agreed between’the parties:

— th¢ number, or per cent, of values: during the measurement interval that exceed
contractual values might be counted;

— the worst-case values might be ‘eompared to contractual values (the measurement interval
might be different for this possibility, for example one year);

— one or more 95 % (or dther percentage) probability weekly values for 10-min vplues,
and/or 95 % (or other,percentage) probability daily values for 150/180-cycle time irterval
vaJues, expressed infper cent, might be compared to contractual values.

B.1.3)9 Interharmonic voltages

Measifirement -inferval: 1-week minimum assessment period for 10-min values, and| daily
assespment 0f150/180-cycle values for at least 1 week.

Evalugtion techniques: 150/180-cycle time interval and/or 10-min values might be consiglered.
Contractual values may be applied 10 a range oOf internarmonics, or other groupings,
according to agreement between the parties to the contract. The following techniques are
suggested for all values, but other evaluation techniques might be agreed between the
parties:

— the number, or per cent, of values during the measurement interval that exceed
contractual values might be counted;

— the worst-case values might be compared to contractual values (the measurement interval
might be different for this possibility, for example one year);

— one or more 95 % (or other percentage) probability weekly values for 10-min values,
and/or 95 % (or other percentage) probability daily values for 150/180-cycle time interval
values, expressed in per cent, might be compared to contractual values.


https://iecnorm.com/api/?name=ee565a3549eae26ca1fb86cd878373be

IEC 61000-4-30:2015 © IEC 2015 - 53 -

B.1.3.10 Mains signalling voltage on the supply voltage

Measurement interval: 1-day minimum assessment period.

Evaluation techniques: the following techniques are suggested for all values, but
evaluation techniques might be agreed between the parties:

other

— the number, or per cent, of values during the measurement interval that exceed

contractual values might be counted;

— the worst-case values might be compared to contractual values (the measurement interval

might be different for this possibility, for example one week).

B.2 | Statistical survey applications

B.2.1 General

Thesq provide guidance for designing and performing statistical power* quality sdrveys

(inclugling permanent monitoring) in support of:

1) Cansumer requirements, where the aim of such surveys is to provide the consume
information on the power quality parameters seen by the conisumer referenced ag3
sgt of recognized power quality indices. These indices, may relate to recog

r with
inst a
nized

standards, or a pre-defined set of requirements specified' for a particular installatjon or

itgm of equipment (e.g. contracts or equipment specifications).
2) Network operator requirements for assessing existing levels of distortion/disturban
the network (e.g. in the assessment required for the connection of new loads).

Historjcally, networks have been designed and._operated differently in different countrig
any dttempt to normalize the outputs of different national power quality surveys v
extremely complex and open to misinterpretation.

Clausg B.2 explains the aim of power quality statistics and gives some guidelines.

ce on

s and
ill be

The fifst objective of these techniques is to compress a large number of measured valugs.

The scond objective is to compute power quality indices for benchmarking, either o
specific point or for a whele network in order to

— vefify the compliance with contractual agreement (see Clause B.1);
— monitor the performance evolution of a network during long periods;
— compare_different networks during the same interval.

B.2.2 Considerations

n one

A statistical analysis should be done with homogeneous values: same measurement time

interval, same measurement data, same network, etc.

Statistics computation is based on a classification of the measured values.

For each parameter, the user defines a "normal range" of variation and may choose to

include or not, flagged data (see 4.7), since this data by definition can be irrelevant.

The normal range of variation is then divided into several bins of equal width.

NOTE The number of bins depends on the measured parameter, on the accuracy, on the commitment. A minimum

of 40 bins can be adequate for some applications; in other applications, 100 bins can be more useful.
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The number of bins determines the confidence interval. Bins remain constant over a
measurement period — 1-day, 1-week, 1-year, etc. — and are ordered from the lowest to the
greatest bin value within the normal range of variation.

The number of measured values within each bin is counted. These counts may be used to
determine cumulative curves, which in turn may be used to determine percentiles.

The statistics formula with the confidence level, for example 95 %, should be used to
determine the confidence interval. When the number of statistical values is small, one should
be careful about the confidence interval.

B.2.3 Power quality indices
B.2.31 Characterizing a single point on the network

One dingle measurement point may be characterized by two kinds of powerquality indices
depending on the phenomena concerned:

— statistical indices like percentiles, maximum or mean values overya period of time¢ (see
IEC TR 61000-3-6 for harmonics or IEC TR 61000-3-7 for flicker);

— event counting and tabulating.

Examples of power quality indices are given for each parameter in B.1.3.

B.2.3,)2 Characterizing an entire network

An entire network is a collection of single points classified by type of network or custgmers.
WeigHhting rules might be defined in order to get.global results. Weighting rules might{apply
both tp statistical indices and events.

B.2.4 Monitoring objectives

Powefl quality monitoring is necessary to characterize electromagnetic phenomeng at a
partictilar location on an electric power circuit.

The gbjective may be as simple as verifying steady state voltage regulation at a sgrvice
entrance, or may be as complex as analysing the harmonic current flows within a distripution
netwofk.

Genetrally speakifigtpower quality monitoring is carried out for one of three reasons:

1) PQ evaluation: To evaluate the electrical environment at a particular location to [refine
modelling techniques or to develop a power quality baseline.

2) Planning the connection of new equipment: To predict future performance of equipment or
power quality mitigating devices that are planned to be connected within an installation. In
any event, the most important task in any monitoring project is to define clearly the
objectives of monitoring

3) Troubleshooting: To diagnose incompatibilities, if any, between the electric power source
and the existing equipment connected within an installation.

The procedure for defining monitoring objectives will depend upon the reason for carrying out
the monitoring. From this will come the parameters to be measured, the duration of the
monitoring and the thresholds against which the parameters will be evaluated.

B.2.5 Economic aspects of power quality surveys

There are several elements that impact on the cost and overall economics of a measurement
campaign. These elements include:
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e measurement equipment

e transducers

e installation, including connection access
e labour

e communications

e data management (database, etc.)

e data processing and analysis

e survey duration

Of thgse elements, the measurement equipment cost itself is rarely the most expensivg item.
In elefptric utility substation and feeder applications, the installation and labour casts usually
dominjate the measurement equipment costs by a significant margin. When the_total lifgl cycle
of a Ipng term measurement campaign is considered, the communication and.data analysis
costs |pbegin to dominate. It is wise therefore to choose instrumentation that.is"easy to install,
any communication options, and provides the data in a form that simplifies the analysis
.g. the data is available in a standardized format).

ious multiplier of measurement campaign cost, is related-to-the duration of a sprvey.
applicable to compliance measurement campaigns such as those associatefl with
standards such as EN 50160. The guidance in this regard. is“to first, comply with national
standards requirements for survey durations and then ,seécond, take into consideratigon the
context of the measurement when the duration is not explicitty mandated in a national
standard. The duration of the measurement campaign should be tailored to the situation such
that the survey duration can be minimized whilstiobtaining enough information to prpperly
conduct the assessment. Factors that influence the selection of the duration|of a
measlyirement campaign include:

e cuptomer type (e.g. residential, commercial, industrial)

e reason for monitoring (see above)

e varliability of the load and time”frame over which that variability is expected |to be
experienced

Prior {o installing a permanentpower quality monitoring system, a business case should often
be depeloped. Typical husiness cases include both tangible and intangible benefits. Direct,

o id¢ntification by.'signature analysis of failing equipment before total failure (e.g. tap
chiangers, capacitor banks and their switches, transformers)

o reductionof’'system restoration time (e.g. fault finding)

e coptract’compliance

e conmection TequiTements for mMew equipment
Intangible benefits include:

e identifying problem feeders to help improve reliability indices

e customer feedback to improve customer relations

The economics of a power quality measurement campaign can be improved by augmenting
the system with information gathered by other equipment not specifically designed for power
quality measurement. Sharing resources in this manner allows the cost of measurement to be
shared with the primary cost of the device: reclosers, capacitor switch controllers, etc.
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B.3 Locations and types of surveys

B.3.1 Monitoring locations

The choice of locations to install power quality monitors will be dependent upon the objective
of the survey. If the monitoring objective is to diagnose an equipment performance problem
then the monitor should be placed as close to the load as possible. This applies to
performance problems with both sensitive electronic loads such as computers and adjustable
speed drives, and electrical distribution equipment such as circuit breakers and capacitors.
After the voltage fluctuations are detected, the monitor may be moved upstream on the circuit
to determine the source of the disturbance.

Monitopring location may also be determined by cost and convenience as long as itdogs not
compiomise the technical, regulatory, or legal objectives. For example, it is less)costly to
monitpr at low voltage than high voltage. Measuring in a substation is .generally less
expenlsive than part way out on a feeder on a pole.

For cpmpliance monitoring related to service contracts, a monitoring.Jocation shoyld be
agreefl to by all parties to the contract in advance. This is typically(defined as the po¢int of
commion coupling (PCC) between the customer and the system where the PCC is defingd as:
the pqint on a public power supply network, electrically nearestitg a particular load, at{which
other Joads are, or could be, connected.

B.3.2 Pre-monitoring site surveys

Prior fo conducting a measurement campaign, it is fecommended that information reggarding
the syistem environment be gathered to facilitate ptoper instrument placement, operatiop, and
analysis. Elements that are common to all surveys-include among others:

o celgctrical system data (single-line diagrams, transformer specifications, transformer
cohnection, short-circuit levels, capagcitor bank size and location, branch circuit datqg, load
data, grounding, etc.),

e chpanges in installation topology-over time (e.g. power factor capacitor status, Joads,
trgnsformers in/out of service;\etc.),

e knpwn disturbing loads, rating and operating regime.
B.3.3 Customer side:site survey

For syrveys within a'‘customer’s installation, in addition to the information mentioned abpve, it
is usgful to gather\information on any problems encountered, for example the nature and
charagteristics-af “sensitive equipment, the time stamp of any events that coincide with a
reduction in ‘performance. These events should be checked for coincidence with opergtions
within|thednstallation and on the network.

B.3.4 Network side survey

Surveys of the supply network itself require that network specific information be gathered
including:
o network protection equipment and settings

— if the settings are changed for any reason during the course of a survey, it can impact
the statistics of voltage dips for example,

— this permits evaluation of alternative protection scenarios based on survey results;

e existence and characteristics of ripple control (or other relevant telecontrol via power line
carrier) that may impact measurements;

e load characteristics (e.g. industrial, commercial, residential or mixture);

o network operation protocol with regards to volt/var control — regulation.
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B.4

B.4.1

Connections and quantities to measure

Equipment connection options

There are several decisions that need to be made related to connecting the measurement
equipment. These decisions include:

e single-phase versus three-phase measurement,

e line-to-line versus line-to-neutral or line-to-ground connection,

e high side versus low side measurement near transformers.

Thes

connglction requirements may be specified inherently by a particular standard against
the syrvey is being conducted. Whatever the case the connection should be madeg’ in

that i
accou

A general observation can be made that when measuring steady state)phenomena su

harmg

measlfirements. This is possible because these phenomena are_often reasonably balg

This 4
When
monit

When

decisions will be heavily influenced by the reason for the survey. Somgtimes

consistent with the requirements or connection of the affected equipment, ~ takin
t transformer connection issues.

nics and flicker, single-phase measurements can often be made-instead of three-
ssumption should be checked by performing a temporaryjthree-phase measursg

voltage dips and swells are the primary reason forsmonitoring, it is necess
br all phases powering the affected equipment.

general surveys are being performed with a three-phase connection and/or the

meas
the li

Wher
chose
and tH

B.4.2

seve:fl voltage transformations downstream from. the monitored location, connectin

rement equipment from line-to-neutral on‘grounded systems is recommended be
e-to-line values can often be derived either in the instrument or off-line.

taking into account both the connection mode of the potentially affected equi
e successive voltage transfornrations downstream.

Priorities: Quantities’to measure

comp
conse

1) pd
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N

ance standards,-and other factors. For general surveys it will be necessary, in of
ve memory space;, to identify a priority order for the quantities to monitor. For exe

The Lluantities to measure will generally be defined by the monitoring objectives, rejevant
[

power quality parameters)
Itage-dips/swells

w

) hqrmonic voltage

which
g way
g into

ch as
phase
nced.
ment.
ary to

e are
g the
cause

this is not the case, the connection mode of the monitoring instrument shodild be

bment

der to
mple:

wer parameters (V, |, P, Q, S, DPF, TPF, etc. — these are not generally considefed to

(62 N

) un

0w N O

) harmonic current

balance

) transients (e.g. capacitor switching — low frequency)
) flicker

) interharmonic voltages and currents

9) mains signaling

NOTE DPF is the displacement power factor, or the cosine of the angle between the fundamental voltage and the

fundam

ental current. TPF is the true power factor, or the ratio between active power and apparent power.

This ordering is an example; the actual prioritization depends on the overall goals and
objectives of a particular measurement campaign.
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Once the priority is established and an instrument chosen based on those priorities, it is
recommended that as much information as the instrument can provide be utilized. It is
generally easier to discard data after a survey rather than to derive it when a quantity is
desired later that was not directly measured. Generally the only issues affecting this decision
are instrument storage capabilities and communication time/cost impacts.

B.4.3 Current monitoring

In general, customers are responsible for the current that their equipment draws from or
injects into the system and the supplier is responsible for the supply voltage. This fact can be
used as the basis for deciding when to measure currents.

The npeasurement of current is important for the concept of emission assessment, fiowever
the ciitical point is to accurately determine the phase angle; this becomes ificregdsingly
difficult when trying to measure harmonic currents.

The npeasurement of current can be invaluable in determining the sources/cause of power
quality events, since it can help to determine if the cause of the .event is upstrepm or
downgtream of the measuring instrument. This is particularly true for voltage dips.

B.5 | Selecting the monitoring thresholds and monitoring period

B.5.1 Monitoring thresholds

Monitpring thresholds may be determined by the power quality indices against whi¢h the
results are to be compared, or may be determined\by 'the load requirements. Once again, the
reasons for performing the power quality survey should be consulted.

The djfference between thresholds used for disturbance capture, versus thresholds used for
event|characterization, counting, and analysis, should be considered.

As a |general recommendation, thresholds should be as tight as feasible (while avpiding
continuous triggering). Wider thresholds can be effectively implemented subsequently on
captured data, but data that was'missed due to loose thresholds can never be recapturgd.

Thresholds on sliding references should be used when measuring at an unregulated gortion
of the network. For_(example, monitors deployed on distribution feeders with logd tap
changers or capacitor’ bank based voltage regulation may be able to use fixed thresholds.
Transmission systems or other portions of the network that are not directly regulategd with
regards to voltage should use the sliding reference method.

NOTE |Thresholds are used for detecting events, e.g. dips, swells, RVC, etc. However, for statistical andlysis of
quasi-steady-state parameters such as harmonics, unbalance, and flicker, continuous recording without thrgsholds
is needed

B.5.2 Monitoring period

The monitoring period will be determined by the reasons for performing the power quality
survey. For example, if the results are to be compared against power quality indices, there
may be guidance in those indices regarding the monitoring period.

It is often useful to compare power quality measurements over time, for example comparing
one year to the previous year. If this type of comparison is useful, the monitoring period may
be permanent.

Some standards may specify minimum measurement periods. In any case, event
measurements such as voltage dips and swells generally require longer measurement
periods in order to capture enough events to provide meaningful statistics (months). Rarer
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events such as interruptions may require even longer periods; in contrast, for harmonics and
other steady state measurements, meaningful information may be captured in relatively short
periods of time (minimum of one week).

For compliance monitoring, the monitoring period should already be specified in the relevant
standard. For practical reasons, one may need to interpret the standard — e.g. do you need to
measure for one year for EN 50160 compliance? Does it need to be continuous?

B.6 Statistical analysis of the measured data

B-6-1 Gcllclq:

A suifable statistical analysis method should be chosen for the data. Different\stafistical
methgds may be selected, depending on the power quality parameter and measurpment
objecfives, but the methods can be roughly divided into:

¢ methods that count the number of events that exceed some threshold;.and

o megthods that summarize large numbers of quasi-steady-state measurements into a |single
number, or a few numbers.

For the latter methods, various possible numbers may be chosén-as the most useful summary
value] maximum value, 99 % value, 95 % value, average valuey minimum value, etc. In|many
references, the 95 % probability value has been found to b€ useful.

Data from multiple sites may be analysed statistically_to“assess network performance.

B.6.2 Indices

Prior fo carrying out a measurement campaign it is necessary to understand the indices
againgt which the results of the campaign will be compared. This information will help to
determine the duration of the campaign, trigger thresholds and statistical analysis pf the
result$. In the absence of a recognized standard it will be necessary to devise a specific set
of indices for each measurement.campaign.

There| has been much work“done by various professional bodies around the world ¢n the
subje¢t of power quality ‘indices. Some of the more well known of these are listed |n the
bibliography.

B.7 | Troublesshooting applications

B.7.1 General

Powel-quality-related trouble-shooting is generally performed in response to operational
incidents or problems. Consequently, it is often desirable to produce results as quickly as
possible, rather than producing data of archival or contractual value. Nevertheless, this need
for fast diagnosis should not lead to premature or unfounded conclusions.

Typically, raw unaggregated samples are most useful for trouble-shooting, as they permit any
type of post-processing that may be desired, for example, signatures, wavelets, etc. However,
to minimize the amount of data to be stored and reviewed, for trouble-shooting, it is useful for
the instrument to record and present only data that were recorded just prior to, during, and
after an event such as a voltage dip or transient.

B.7.2 Power quality signatures

Signatures are graphic presentations of power quality events, often accompanied by a short
table of numeric characteristics.


https://iecnorm.com/api/?name=ee565a3549eae26ca1fb86cd878373be

- 60 - IEC 61000-4-30:2015 © IEC 2015

The most common form is a time-domain plot of voltage and current. Other forms, such as
histogram displays of harmonics, cumulative probability distributions, etc. may also be useful.
Common time-scales for signatures range from 100 ps to 30 days. Usually an instrument

determines the best time-scale for presenting a power quality event based on the e
characteristics and duration.

vent’'s

It is generally agreed that useful signatures show the signal before, during, and after the

power quality event (pre-trigger system). Typically, one-fourth of the graph is allocated
signal just prior to the event.

to the

These power qualrty srgnatures are useful for trouble-shooting problems throughout electrrcal

the surce of a power quality event and to select an approprrate solution.

An expert might use the signature of a voltage dip, for example, to determinecthat the
is a Jarge motor starting downstream from the monitoring location, and to selg

Jocate

cause
ct an

appropriate solution. Although this example deals with voltage dips,/widely avT/iIabIe

referepce books set out the typical signatures for hundreds of different-power quality e
switchling of power factor correction capacitor, lightning strikes, utility and customer
loose [wiring, arcing contacts, radio transmission interference, electronic loads that
circuits with motors, etc.

Althoygh many experts can identify common power quality events from their v
signallures alone, having current signatures as well greafly increases the range and preg
of stafements that can be made about a power quality)event. Moreover, current sign
can assist in identifying the direction of the cause of & disturbance.

ents:
faults,
share

bltage
cision
htures
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Annex C
(informative)

Conducted emissions in the 2 kHz to 150 kHz range

C.1 General

The purpose of Annex C is to consider measurement methods that could provide an overview,
in a i issj i range.
have

rement methods, as opposed to precision measurement methods.

Backdround information on emissions and sensitivity in this frequency range’can be folnd in
IEC 6[1000-4-19:2014, Annex A.

The ynderstanding of measurement methods in this frequency gange is still evolving, so
Annex C only provides general guidance.

For applications where highly detailed measurements are-required, such as type tegts for
emissjons measurements or compliance measurementsy the measurement methods folind in
IEC 611000-4-7 and/or CISPR 16 should be considered({

NOTE [I Useful information about measurement in the 2,kHz"to 150 kHz range can be found in IEC 6[1000-4-
7:2002) Annex B (2 kHz to 9 kHz), and in CISPR 16 (9 kHz te,"150 kHz).

NOTE 2 Immunity test methods for 2 kHz to 150 kHz*emissions can be found in IEC 61000-4-19.

NOTE B The measurement methods for 2 kHz @ 9 kHz in IEC 61000-4-7 are informative, not normatiye. The
measurnement method for this frequency range in\CISPR 16 focuses on emissions from equipment under test (EUT),
and dc:’Fs not directly address power quality investigations and surveys. In CISPR 16, the in-situ measufements
are considered in terms of an EUT.

NOTE ¢ This frequency range is a\relatively new consideration in a power quality context, so there mmay be
differerlces between standards. Forvexample, IEC 61000-4-7 considers phase-to-neutral voltages, while CIBPR 16
considgrs phase-to-earth voltages. (Annex C does not select a physical connection method for measyrement
channels.) For example, the_feasurement methods of CISPR 16 may not accurately record the characteristics of
some ilnmunity test wavefofms in IEC 61000-4-19, due to the rapid modulation of those test waveforms. These are
examples; other differences)between standards may be found.

NOTE Informatign about emission magnitudes in the 2 kHz to 9 kHz band can be found in IEC 61000-2-%:2002,
Clause|C.3, where;for example, on systems with U, = 230V, “few troubles were reported on networks having”
emissidns in thé.range 0,46 V to 3,45 V. For the same 2 kHz to 9 kHz band, IEC 61000-2-2:2002, B.2.3, sliggests
a refergnce Jevel for any 200 Hz bandwidth of 0,69 V.

Users| of this standard should be aware that the contents of Annex C may become noriative
in a future edition.

Measurements in this frequency range may be strongly affected by transducers, if present.
Guidance about effects of transducers may be found in IEC TR 61869-103.

C.2 Measurement method — 2 kHz to 9 kHz

The measurement method for 2 kHz to 9 kHz, including requirements for Class A and Class S,
is under consideration. The measurement methods of IEC 61000-4-7:2002, Annex B
(informative) could be considered.
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Measurement method — 9 kHz to 150 kHz

The measurement method for 9 kHz to 150 kHz, including requirements for Class A and
Class S, is under consideration.

One method under consideration is the method of CISPR 16-1-2. CISPR 16-1-2 emphasizes
immunity and emission measurements for equipment under test (EUT), and may not be
optimized for in-situ power quality measurements. For the purpose of in-situ power quality
investigations and surveys, the measurement methods in CISPR 16 may be complex or
expensive to implement, due to their gapless measurements and accuracy requirements. The
measurement methods of CISPR 16 may provide a large amount of data in an in-situ power

qua

may be required for coordination with levels defined by various IEC standards.

lity context. However, the amount of data 1or In-situ measurements speciiied by CISPR 16

A secpnd method under consideration is to extend the method of IEC 61000-4<7;2002, Annex

B, from the present 9 kHz limit up to a 150 kHz limit.

A third method under consideration is the method described in the NOTE below. This mgthod,
althoygh less complete and less accurate than CISPR 16-1-2,nmay possibly be| more
appropriate for in-situ power quality applications, and may be less)expensive to implgment,

and

ay avoid providing an overwhelming amount of data., However, it may not pfovide

sufficient data for coordination with levels defined by various/IEC standards. Also, due to

inte

rvals between the measurements, it is not an appropriate method for meapuring

ampliﬂ‘ude—modulated signals that vary with a period léss than twice the interval bell:ween

meas
may be difficult to differentiate phenomena within thesame frequency segment.

Other|methods may be considered during development of future editions of this standarg.

rements. Also, if 2 kHz segment widths are selected for this measurement method, it

NOTE [The third measurement method under consideration for the frequency range 9 kHz to 150 kHZ is the

followirg:

The frequency range of 9 kHz to 150 kHz could be divided into equal-width segments. The segment width cpuld be
an integer multiple of 200 Hz, preferably, either 200 Hz or 2 kHz. For the purposes of this measurement mdthod, it
is acceptable to process a frequency rdange beyond 9 kHz to 150 kHz, for example processing the range 8 kHz to

150 kHg if a 2 kHz segment width isselected.

The
150

segmert, on any channel could be recorded.

The

measurement uncertainty:

a)

c)

mipimum, average, and maximum magnitude of the r.m.s. voltage in each frequency segment in the 9| kHz to
kHE range could be recerded during each 10/12-cycle interval. In addition, the single maximum valug in any

following example\'design demonstrates the intent of the measurement method, measurement range, and

The 9 kHz40._150 kHz measurements could be made on each channel through cascaded high pass and low
paps filters."The high pass filter could have 2 poles, with a 3 dB point at 1,5 kHz or higher. The low paFs filter
couyld have 4 poles, with the 3 dB point at 200 kHz. The measurement range after the filters could be pt least
+5p V¥inpstantaneous, with a resolution of 12 bits or more.

9 kHz to 150 kHz measurements could be taken at the output of the cascaded filters at equally spaced time
intervals such that 32 approximately equally-spaced measurements are taken each 10/12-cycle interval.
Cross-channel synchronization is not necessary. Each measurement could consist of 512 samples taken at a
sampling rate of 1,024 MHz.

For 9 kHz to 150 kHz, the 512 samples could be processed with a Discrete Fourier Transform or equivalent,
yielding 256 bins spaced at 2 kHz. The lowest 4 bins and the upper 181 bins could be discarded. The
magnitudes of the remaining 71 bins contain the emissions from 8 kHz to 150 kHz. These emissions could be
reported as an r.m.s. value.

For 9 kHz to 150 kHz, at each 10/12-cycle interval, 32 sets of these 71 bins are available. At each 10/12-cycle
interval, the minimum, average, and maximum value of the 32 r.m.s. magnitudes of each of these 71 bins
could be reported. In addition, at each 10/12-cycle interval, a single r.m.s. maximum value of all 71 bins
across all channels could be reported.
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C.4

Measurement range and measurement uncertainty

The measurement range and measurement uncertainty for Class A and Class S are under
consideration.

A measurement range of at least 200 % of the largest applicable immunity level specified in
IEC 61000-4-19:2014, Table 1, could be considered. A measurement uncertainty of at most
10 % of the smallest applicable immunity level specified in IEC 61000-4-19:2014, Table 1,

could

be considered.

For conducted emissions in the range 2 kHz to 9 kHz, additional information can be found in

IEC 6

C.5

The time aggregation methods, including the requirements for Class /A,and Class

under

NOTE
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values
value c|

NOTE 2

need td
be redy
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threshg

NOTE
interva

1000-4-7.

Aggregation

consideration.

l Minimum, maximum, and average values could be considered during{each aggregation intery|
e r.m.s. value could be used, for example, to determine typical emissiofis) The maximum r.m.s. valu
H, for example, to determine worst-case emissions. The differencefbetween the minimum and m
could be used, for example, to detect the presence of amplitude;moedulation. The single maximun
puld be used, for example, to set worst-case 95 % limits.

Measurement methods may generate a large amount of{data, which, depending on the applicatig
be stored, transmitted, analysed, and/or archived. Depénding on the application, the amount of d3
ced. To reduce the amount of data, consider applying statistical methods at the measuring location
r 99 % levels, or storing only extreme and average walues, or storing detailed data only when
Ids are exceeded, or other methods.

B In general, measurements in the 2 kHz to %50 kHz range could be aggregated using the aggn
s of 4.5.
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Annex D
(informative)

Underdeviation and overdeviation

General

Underdeviation and overdeviation parameters may be useful when it is important to avoid, for

T

u

e Urms(10/12) should be used to assess the underdeviationJand overde
parameters in per cent of Uy;,. The underdeviation U, ,s.under @aNd\0Verdeviation U,
parameters are determined by Equations (D.1),(D.2), (D 3) (D 4) and (D.5) and (D.§

riderdeviation assessment:

the following rule applies for the calculation of Uns_uyngef, -

if

Urms(10/12); > Udin ~ then  Urms_under,i = Udid

Umms(10/12)i SUdin ~ then  Ums_underé® Urms(10/12),i

Oyerdeviation assessment:

the following rule applies for the calculation of Ups_over;:

Urms(10/12)i <Udin  theR~ Urms_over,i = Udin

Urms(10/12)i 2Udin~ then  Umms_over,i = Urms(10/12),

NQTE On single~phase systems, there is a single underdeviation assessment and overdeviation assg
valpe for eachiinterval. On 3-phase 3-wire systems, there are 3 values for each interval. Either 6 valy
valpes can‘be.measured on 4-wire systems.

Cc
N

D.3

iation

rms-over

):

(D.1)

(D.2)

(D.3)

(D.4)

ssment
es or 3

IJass S
requirement

Measurement uncertainty and measuring range

The underlying U;y,g(10/12) Values should be consistent with the requirements of 5.2.2.

D.4 Aggregation

Cc
u

lass A

nderdeviation assessment:
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n

2
rms—under,i
i=1
Udin —

Uunder = Uy L [%] (D.5)
in

where n = the number of 10/12-cycle r.m.s. values for under- or overdeviation during the
aggregation interval

and Ugms_under,; is the ith 10/12-cycle r.m.s. value

Overdeviation assessment:

n
2
Z Utms—over,i
i=1

n
U din

[%] (D.6)

Uover =

where

Ufns—over,i 18 the i Uy 40/12) value

NQTE Both underdeviation and overdeviation parameter Equations(D.4) and (D.5) give positive valuep.

Adgregation should be performed according to 4.4 and 4.5.
— Clpss S

No requirement.
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Annex E
(informative)

Class B Measurement Methods

Background for Class B

References to Class B in this edition of IEC 61000-4-30 exist only to support legacy

instruments_still in npnrntinn

When
provid
to the

It wag

same signals, to provide identical results.

obsolg¢te, and this was not the result that was desired. So two classe$§ were defined: ClI

which

achieved the goal above, and Class B, which would avoid making existing instru

realized at the time that such a standard could make existing,)useful instruEents

IEC 61000-4-30 was first drafted in the final years of the 20t century, the goal Was to
e measurement methods that would cause two compliant instruments, when’connected

ss A,
ents

obsolgte. (Class S, for Survey instruments that produce statistically Useful but not necessarily

identi

Class
30:20
In the

tal results, was added later in IEC 61000-4-30:2008 (edition 2).)

B instruments existed in 2003 when this standard was first published. IEC 61
D8 (edition 2) made it clear that Class B methods{are not recommended for new d

standard to Annex E (informative).

Becal

00-4-
signs.

present edition, Class B has now been moved from the normative section ¢f this

se Class B exists only to support legacy instruments still in operation but becpming

obsolgte, it is expected that Class B will beiremoved from the next edition of this standajd.

E.2

The mj

E.3

The mj

E.4

Class B — Measurement aggregation over time intervals

anufacturer should specify the number and duration of aggregation time intervals,

Class B — Measurement aggregation algorithm

anufacturershould specify the method of aggregation.

Class B — Real time clock (RTC) uncertainty

E.4.1

— Generatl

The manufacturer should specify the RTC uncertainty and the method to determine
aggregation intervals, if any.

E.4.2

Class B - Frequency — Measurement method

The manufacturer should specify the process used for frequency measurement.

E.4.3

Class B - Frequency — Measurement uncertainty

The manufacturer should specify the uncertainty over the measuring ranges 42,5 Hz to
57,5 Hz/51 Hz to 69 Hz.
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E.4.4 Class B - Frequency — Measurement evaluation

The manufacturer should indicate the process used for frequency measurement evaluation.

E.4.5 Class B — Magnitude of the supply — Measurement method

The measurement should be the r.m.s. value of the voltage over a period specified by the
manufacturer.

E.4.6 Class B — Magnitude of the supply — Measurement uncertainty and measuring
range

The measurement uncertainty should be specified by the manufacturer, in such a wayyas not
to exdeed +1 % of Uy, , over a range specified by the manufacturer.

E.5 | Class B - Flicker

E.5.1 General

Not applicable.

E.5.2 Class B - Supply voltage dips and swells — Measurement method
E.5.2/ General

The njanufacturer should specify the method used forU, .
E.5.2.2 Class B — Supply voltage dips and;swells — Magnitude uncertainty
The nfanufacturer should specify the uncertainty which shall not exceed +2,0 % of Ug;,.

E.5.23 Class B - Supply voltage dips and swells — Duration uncertainty
The manufacturer should specify_ the duration measurement uncertainty.
E.6 | Class B — Voltage interruptions

E.6.1 General

All of p.5 shoutd<apply.

E.6.2 Class B — Supply voltage unbalance - Measurement method

The manufaciturer should specity the algorithms and methods used to calculate unbalance.

E.6.3 Class B — Supply voltage unbalance —Uncertainty

Should be the same as 5.7.2, Class A, except for the uncertainty which is less than 0,3 % for
any unbalance parameter that is evaluated.

E.6.4 Class B - Voltage harmonics — Measurement method

The manufacturer should specify the measurement method.

E.6.5 Class B -Voltage harmonics — Measurement uncertainty and range

The manufacturer should specify the measurement uncertainty and measurement range.
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Class B - Voltage interharmonics — Measurement method

anufacturer should specify the measurement method.

Class B —Voltage interharmonics — Measurement uncertainty and range

anufacturer should specify the measurement uncertainty and measurement range.

Class B - Mains signalling voltage — Measurement method

anufacturer should specify the measurement method.

E.6.9
The mj

Class B —Mains signalling voltage — Measurement uncertainty and range

anufacturer should specify the measurement uncertainty and measurement range

E.6.10 Class B — Current — Measurement method

No requirement. If included, the manufacturer should specify the measurement method.

E.6.11

Class B — Current — Measurement uncertainty and range

No repuirement. If included, the manufacturer should specify:-'the measurement unce

and m

easurement range.

rtainty
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 4-30: Techniques d’essai et de mesure —
Méthodes de mesure de la qualité de I’alimentation

AVANT-FPROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de |'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC .a pour dbjet de
favgriser la coopération internationale pour toutes les questions de normalisation dans\les domaines de
I'éldctricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationales,
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guifles (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des comités d'études, aux
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organ(sations
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'’/E€/ participent égalempnt aux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de (Normalisation (ISO), selon des
confitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techhiques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéfessés sont représentés dans chaque comité d’études.

3) Les| Publications de 'lEC se présentent sous la forme de recommandations internationales et sont ggréées
conjme telles par les Comités nationaux de I'lEC. Tous les¢éfforts raisonnables sont entrepris afin qye I'lEC
s'agsure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responspble de
I'éventuelle mauvaise utilisation ou interprétation qui en est\faite par un quelconque utilisateur final.

4) Dar]s le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
megure possible, a appliquer de fagon transparente\lés Publications de I'l[EC dans leurs publications nafionales
égionales. Toutes divergences entre toutes\ Publications de I'IEC et toutes publications nationgles ou

5) L’'IHC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépg¢ndants
fournissent des services d'évaluation de“conformité et, dans certains secteurs, accedent aux mardques de
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification

6) Tou

7) Audune responsabilité ne dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandptaires,
y cqmpris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pouf tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
natyre que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les
dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toutge autre
Publication de I4EC, ou au crédit qui lui est accordé.

les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatiof.

8) L'atfention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ{cations
réfédrencées-est obligatoire pour une application correcte de la présente publication.

9) L’attentionest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'oblet\d€ droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevels et de ne pas avoir signale leur exisience.

La Norme internationale IEC 61000-4-30 a été établie par le sous-comité 77A: CEM —
Phénoménes basse fréquence, du comité d’études 77 de [I'lEC: Compatibilité
électromagnétique.

La présente norme constitue la partie 4-30 de I'lEC 61000. Elle a le statut de publication
fondamentale en CEM conformément au guide 107 de I'lEC.

Cette troisieme édition annule et remplace la deuxieme édition, parue en 2008. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a |'édition
précédente:
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a) la méthode de mesure du courant, précédemment informative, est désormais normative et

co

mporte quelques modifications;

b) la méthode de mesure de RVC (rapid voltage change — variations rapides de tension) a été
ajoutée;

c) la méthode de mesure des émissions conduites dans la plage de 2 kHz a 150 kHz a été
ajoutée dans I'Annexe informative C;

d) les parametres de valeur basse et de valeur haute ont été déplacés dans I'Annexe
informative D;

e) les méthodes de mesure de Classe A et de Classe S sont définies et clarifiées, tandis que

la
f) les

pg
tra

Le tex

Le rag
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Classe B a été déplacée dans I’Annexe informative E en vue d'un retrait ultérieur;

b méthodes de mesure se poursuivent dans la présente Norme, mais les responsg
ur les grandeurs d'influence, les performances et les procédures d'essai\o
nsférées dans I'lEC 62586-2.

te de cette norme est issu des documents suivants:
FDIS Rapport de vote
77A/873/FDIS 77A/878/RVD

port de vote indiqué dans le tableau ci-dessus donne tout€ information sur le vote
a l'approbation de cette norme.

publication a été rédigée selon les Directives ISOMNEC, Partie 2.

iste de toutes les parties de la série lEC 61000, publiées sous le titre g
htibilité électromagnétique (CEM), peut étre consultée sur le site web de I'lEC.

mité a décidé que le contenu de cette publication ne sera pas modifié avant la d
€ indiquée sur le site web de~VIEC sous "http://webstore.iec.ch" dans les do

e TIe

e anpendée.

Le comtenu du_cerrigendum de décembre 2016 a été pris en considération dans cet exen

es a la publication recherchée:(A cette date, la publication sera
conduite,
pprimée,

placée par une gdition révisée, ou

bilités
nt été

ayant

enéral

hte de
nnées

plaire.

IMPO

publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,

imprimer cette publication en utilisant une imprimante couleur.

cette
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INTRODUCTION

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

Partie 1: Généralités

Considérations générales (introduction, principes fondamentaux)
Définitions, terminologie

Partie 2: Environnement

Dgscription de I'environnement
Classification de I’environnement
Niveaux de compatibilité

Partid 3: Limites
Lihites d’émission

Limites d’immunité (dans la mesure ou elles ne reléevent pas de la responsabilite des
comités de produits)

Partigq 4: Techniques d’essai et de mesure

Telchniques de mesure
Telchniques d’essai

Partid 5: Guide d’installation et d’atténuation

Gudide d’installation
Megthodes et dispositifs d’atténuation

Partig 6: Normes génériques
Partigq 9: Divers

Chaque partie est ensuite subdivisée en plusieurs parties, publiées soit comme Nprmes
internptionales, soit..comme Spécifications Techniques ou Rapports Techniques,| dont
certaipnes ont déjaseté publiées en tant que sections. D’autres seront publiées avec le npméro
de la partie, suivi d’un tiret et complété d’'un second chiffre identifiant la subdivision (exemple:
61000-6-1).
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COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 4-30: Techniques d’essai et de mesure —
Méthodes de mesure de la qualité de I’alimentation

1 Domaine d'application

qualit¢ de l'alimentation des réseaux d'énergie électrique en courant alternatif une

La pregsente partie de I'lEC 61000-4 définit les methodes de mesure des parametfs de
fréqugnce fondamentale déclarée de 50 Hz ou 60 Hz et la fagon d’interpréter lesrésuligts.

Les méthodes de mesure sont décrites pour chaque paramétre applicable en-des termpes qui
fournipsent des résultats fiables et répétitifs indépendamment de la mise€ en ceuvre|de la
méthqgde. La présente norme porte sur les méthodes de mesure destinées aux mesurapges in
situ.

Le mésurage des parametres couverts par la présente norme._se limite aux phénomeénes
conduits sur les réseaux d’énergie électrique. Les parametres de qualité de I'alimerjtation
pris g§n compte dans la présente norme sont la fréquence industrielle, I'amplitude |de la
tension d’alimentation, le papillotement («flicker»), les Greux et les surtensions tempdraires
d’alimentation, les coupures de tension, les tensions.transitoires, le déséquilibre de tension
d’alimentation, les harmoniques et interharmoniques®de tension, les signaux transmis [sur la
tensign d’alimentation, les variations rapides de.tension et les mesurages de courant. Les
émissjons dans la plage comprise entre 2 kHz' et 150 kHz sont prises en compte| dans
I'Anngxe C (informative), et les valeurs hautés et valeurs basses sont prises en comptg dans
I'Anngxe D (informative). En fonction de l'gbjet du mesurage, les mesurages peuvent jporter
soit slir une partie des phénomeénes de-gétie liste, soit sur I'ensemble.

NOTE Les méthodes d'essai concernantla vérification de la conformité a la présente norme se trouvept dans
I'lEC 62586-2.

NOTE 2 Les effets des transducteurs lorsqu’ils sont placés entre le réseau et I'appareil de mesure sont|pris en
compte| mais non traités en détail’dans la présente norme. Des lignes directrices sur les effets des transducteurs
peuvent étre consultées dansdIEC TR 61869-103.

2 Rgférences normatives

Les dpcuments)suivants sont cités en référence de maniére normative, en intégralité Jou en
partie| dans:le présent document et sont indispensables pour son application. Polr les
références—datées, seule I'édition citée s’applique. Pour les références non datéps, la
dernigre.védition du document de référence s’applique (y compris les éventuels
amendements).

IEC 60050 (toutes les parties), Vocabulaire Electrotechnique International (VEI) (disponible &
I'adresse http://www.electropedia.orq)

IEC 61000-2-4, Compatibilité électromagnétique (CEM) - Partie 2-4: Environnement —
Niveaux de compatibilité dans les installations industrielles pour les perturbations conduites
a basse fréquence

IEC 61000-3-8, Compatibilité électromagnétique (CEM) — Partie 3: Limites — Section 8:
Transmission de signaux dans les installations électriques a basse tension — Niveaux
d'émission, bandes de fréquences et niveaux de perturbations électromagnétiques
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IEC 61000-4-7:2002, Compatibilité électromagnétique (CEM) — Partie 4-7: Techniques

d’essai et de mesure - Guide général relatif aux mesures d’harmoniques et
d’interharmoniques, ainsi qu’a [l'appareillage de mesure, applicable aux réseaux
d’alimentation et aux appareils qui y sont raccordés

IEC 61000-4-7:2002/AMD1:2008

IEC 61000-4-15:2010, Compatibilité électromagnétique (CEM) — Partie 4-15: Techniques
d’essai et de mesure — Flickermétre — Spécifications fonctionnelles et de conception

IEC 61180 (toutes les parties), Techniques des essais a haute tension pour matériels a
basse tension

IEC 62586-1, Mesure de la qualité de I'alimentation dans les réseaux d'alimentation(= |Partie
1: Insfruments de mesure de la qualité de I’'alimentation

IEC 62586-2, Mesure de la qualité de I'alimentation dans les réseaux d'alimehtation — |Partie
2: Esgais fonctionnels et exigences d'incertitude

3 Termes et définitions

Pour |es besoins du présent document, les termes et définitions, donnés dans I'lEC §0050-
161, dinsi que les suivants, s'appliquent.

3.1
voie (de mesure)
ensemble des dispositifs de mesure associés a une fmesure individuelle

Note 1 |a I'article: «Voies» et «phases» n'ont pas la méme signification. Une voie de mesure correspgnd par
définition a une différence de potentiel entre deux conducteurs. Une phase correspond a un simple conducteur.
Dans Igs réseaux polyphasés, une voie de mesure peut étre entre deux phases ou entre une phase et le|neutre,
ou entrp une phase et la terre, ou entre le neutre et da terre.

3.2
tensign d’entrée déclarée
Udin . _ o _ o
valeul obtenue a partir de la tension d’alimentation déclarée d’un rapport de transforma

on

3.3
tension d’alimentation déclarée
U,

c
générplement, tension nominale U, du réseau

Note 1 |a I'article: Si, par suite d’'un accord entre 'opérateur de réseau et le client, la tension d’alimgntation
appliquge a(ses bornes difféere de la tension nominale, alors, cette tension correspond a la tension d’alimgntation
déclarge Uy

3.4
seuil de creux
valeur de tension spécifiée pour permettre de détecter le début et la fin d’'un creux de tension

3.5

données marquées

pendant tout intervalle de mesure au cours duquel se produisent des coupures, des creux de
tension ou des surtensions temporaires, résultats marqués des mesures de tous les autres
parametres réalisées pendant cet intervalle de temps

Note 1 a l'article: Dans certaines applications, ces données marquées peuvent étre exclues par une analyse plus
approfondie, par exemple. Voir 4.7 pour des explications supplémentaires.
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3.6

papillotement

flicker

impression d’instabilité de la sensation visuelle due a un stimulus lumineux dont la luminance
ou la répartition spectrale fluctue dans le temps

[SOURCE: IEC 60050-161:1990, 161-08-13]
3.6.1

Pst
évaluation de papillotement de courte durée basée sur une période d'observation de 10 min

[SOURCE: IEC 61000-4-15]

3.6.2
Pe ] . ,
évaluation de papillotement de longue durée

[SOURCE: IEC 61000-4-15]

3.7
comppsante fondamentale
composante dont la fréquence est la fréquence fondamentale

3.8
fréquence fondamentale
fréqugnce du spectre obtenue a partir d’'une transformée de Fourier d’'une fonction tempgorelle,
servant de référence a toutes les autres fréquences du spectre

Note 1 fa I'article: S’il subsiste un risque d’ambigddité, la fréquence fondamentale peut étre déterminée a partir du
nombrg de pbles et de la vitesse de rotation du-ou des générateurs synchrones alimentant le réseau.

3.9
comppsante harmonique
n'impo¢rte laquelle des compasantes ayant une fréquence harmonique

Note 1 [a I'article: Sa valeur-est normalement exprimée sous la forme d’une valeur efficace. Pour des raigons de
simplic{té, cette composante.peut simplement étre appelée harmonique.

[SOURCE: IEC 61000-2-2:2002, 3.2.4]
3.10

fréquence harmonique
fréquence’qui est un multiple entier de la fréquence fondamentale

Note 1 a l'article: Le rapport entre la fréquence harmonique et la fréquence fondamentale est le rang harmonique
(notation recommandée: n) (IEC 61000-2-2:2002, 3.2.3).

3.11
hystérésis
différence d’amplitude entre les valeurs aller et retour de seuils

Note 1 a l'article: Cette définition de I'hystérésis est relative aux parametres de mesure de la qualité de
I'alimentation (PQ) et est différente de celle de I'|EC 60050 qui concerne la saturation des noyaux métalliques.

Note 2 a I'article: Le but de I'hystérésis dans le contexte de mesure de la qualité de I'alimentation est d’éviter de
compter de multiples événements lorsque I'amplitude du paramétre oscille prés de la valeur de seuil.
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3.12

grandeur d'influence
grandeur qui n’est pas I'objet de la mesure et dont la variation affecte la relation entre
I'indication et la mesure

[SOU

3.13
comp

RCE: IEC 60050-311:2001, 311-06-01]

osante interharmonique

composante spectrale ayant une fréquence entre deux fréquences harmoniques consécutives

Note 1 | 'article: La définition est dérivée de I'lEC 61000-4-7.

Note 2
concisi

3.14
fréqu
toute

Note 1
interha

Note 2

[SOUI

3.15

a 'article: Sa valeur est normalement exprimée sous la forme d’une valeur efficace. Pour_des raig
bn, cette composante peut étre simplement appelée interharmonique.

bnce interharmonique
réquence qui n’est pas un multiple entier de la fréquence fondameniale

a l'article: Par extension du rang harmonique, le rang interharmonique(est le rapport d'une fré
monique a la fréquence fondamentale. Ce rapport n'est pas un entier (notation recommandée m).

p I'article:  Lorsque m < 1, le terme fréquence sous-harmonique péut'étre utilisé.

RCE: IEC 61000-2-2:2002, 3.2.5]

coup

3.16
seuil
valeui

3.17

incerfitude de mesure
etre, associé au résultat d'un mesurage, qui caractérise la dispersion des valeurs qui

param
pourra

[SOUH

3.18

coupure
réducf]lion de la tension en un point du réseat’d’ énergie électrique en dessous du s¢g

re

de coupure
de tension spécifiée pour permettre de détecter le début et la fin d’'une coupure

ient étre raisonnablement attribuées au mesurande

RCE: IEE60050-311:2001 311-01-02]

tensign.nominale

ons de

quence

uil de

Un
tensio

3.19

n par laquelle un réseau est désigné ou identifié

valeur haute
différence entre la valeur mesurée et la valeur nominale d’'un paramétre, uniqguement lorsque
la valeur mesurée du parametre est supérieure a la valeur nominale

3.20
qualit

é de I'alimentation

caractéristiques de I'électricité en un point donné d'un réseau d’énergie électrique, évaluées

par ra

pport a un ensemble de paramétres techniques de référence
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Note 1 a l'article: Ces parameétres peuvent, dans certains cas, tenir compte de la compatibilité entre I'électricité
fournie par un réseau et les charges connectées a ce réseau.

3.21

moyenne quadratique

valeur efficace

racine carrée de la moyenne arithmétique des carrés des valeurs instantanées d’'une
grandeur durant un intervalle de temps spécifié et une largeur de bande spécifiée

[SOURCE: IEC 60050-103:2009, 103-02-03]

3.22
tensign efficace rafraichie par demi-période
Uett ()
valeul de la tension efficace mesurée sur une période, commencgant a un passage par zéro
de la gomposante fondamentale, et rafraichie a chaque demi-période

Note 1 fa I'article: Cette technique est indépendante sur chaque voie de mesure et produira des valeurs efficaces
a des ipstants successifs sur chaque voie en cas de réseaux polyphasés.

Note 2 |a I'article: Cette valeur n’est utilisée que pour la détection et I’évaluation;. dans la classe A, des cfeux de
tension} des surtensions temporaires a fréquence industrielle, des coupures et des variations rapides de ftension
(RVC).

Note 3 p l'article: Cette valeur efficace de la tension peut étre une valeurentre phases ou entre phase et rjeutre.

3.23
courant efficace rafraichi par demi-période
Tess (v,
valeu du courant efficace mesurée sur une période, commengant a un passage par z¢ro de
la composante fondamentale sur une voie deéZmesure de tension associée, et rafrai¢hie a
chaque demi-période

Note 1|a l'article: A titre indicatif, la voie_de mesure de tension associée peut étre la voie de mesure
correspondante entre phase et neutre sur des, réseaux monophasés ou en étoile. En I'absence de voie de mesure
de tengion correspondante, par exemple, ‘pour des mesurages de courants sur des réseaux en trianglq ou de
couran{ de terre ou de courant de neutre, la voie de référence (voir 5.1.3) utilisée pour les mesurages de
fréquer|ce peut étre utilisée.

3.24
tension efficace rafraichie par période

U,
eff(1 . ) . . o s -
valeun de la tension_efficace mesurée sur 1 période et rafraichie a chaque période

Note 1 p l'article{ Au contraire de U

off(1/2) * cette technique ne définit pas I'instant de début de période.

Note 2 g I'article: Cette valeur n’est utilisée que dans la Classe S et pour la détection et I'évaluation des cfeux de
tension| des surtensions temporaires a fréquence industrielle et des coupures.

Note 3 a l'article: Cette valeur efficace de la tension peut étre une valeur entre phases ou entre phase et neutre.

3.25
domaine des grandeurs d’influence
domaine de variation des valeurs d’une grandeur d’influence donnée

3.26

variations rapides de tension

RVC

transition rapide de la valeur efficace d'une tension se produisant entre deux conditions de
régime établi et au cours de laquelle la valeur efficace de tension ne dépasse pas les seuils
de creux/de surtension temporaire a fréquence industrielle

Note 1 a l'article: L'abréviation RVC est dérivée du terme anglais développé correspondant "rapid voltage
change".
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3.27

voie de référence

pour les mesurages polyphasés, une des voies de mesure de la tension, désignée comme
voie de référence

Note 1 a l'article: Dans le cas d'un mesurage monophasé, la voie de mesure de la tension est également la voie
de référence.

3.28

tension résiduelle
Ures

valeur minimale de Ugg 1,y €Nregistrée au cours d’un creux ou d’une coupure de tension

Note 1 |a l'article: La tension résiduelle est exprimée sous la forme d’'une valeur, exprimée en yolts,"pu d'un
pourceftage ou par unité de la tension d'entrée déclarée.

3.29
tension de référence glissante
Usr
valeui de tension moyennée sur une minute, représentant la tension-précédant un crqux de

tensign ou une surtension temporaire a fréquence industrielle

Note 1 g l'article: Elle est définie avec précision en 5.4.4.

Note 2 |a l'article: La tension de référence glissante peut étre utilisée™pour déterminer la variation de [tension
pendant un creux ou une surtension temporaire a fréquence indudstrielle, généralement pour des réseaux de
moyenije tension et de haute tension.

3.30
seuil de surtension temporaire a fréquence industrielle
valeu de tension spécifiée pour permettre _de détecter le début et la fin d’'une surtg¢nsion
tempdraire a fréquence industrielle

3.31
agrégation temporelle
combinaison en séquence de plusieurs valeurs d’'un parameétre donné (chacun d’eux| étant
déterminé sur des périodes detemps identiques) destinée a produire une valeur syr une
période de temps plus longue

Note 1 g l'article: Dans le présent document, le terme agrégation est utilisé pour agrégation temporelle.

3.32
valeuf basse
pour un parameétre donné, valeur absolue de la différence entre valeur mesurée et paleur
nominfale, uniquement lorsque la valeur du paramétre est inférieure a la valeur nominalg

3.33
UTC
temps universel coordonné

échelle de temps qui constitue la base d'une diffusion radioélectrique coordonnée des
fréquences étalon et des signaux horaires., qui a la méme marche que le temps atomique
international, mais qui en differe d'un nombre entier de secondes

Note 1 a l'article: Le temps universel coordonné est établi par le Bureau international des poids et mesures
(BIPM) et le Service interna