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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

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

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organization for sandardization comprising
all |national electrotechnical committees (IEC National Committees). The objegct of |EC A romote
intefnational co-operation on all questions concerning standardization in the elegtn iglds. To
this| end and in addition to other activities, IEC publishes International Standards)\Technicak Spetifitations,
Technical Reports, Publ|c|y Ava|lable SpeC|f|cat|ons (PAS) and GU|des 8 e s “IEC

icati i 3\ interested
in tfhe subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in ) closely
wit the International Organization for Standardization (ISO) in @ccordans T iti ned by
agréement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical mattg ational
congensus of opinion on the relevant subjects since eac rom all
intefested IEC National Committees.

3) IEC| Publications have the form of recompiendations far i i lational
Committees in that sense. While all reasonable 5 e of IEC
Publications is accurate, IEC cannot be h 3 i for any

mis|nterpretation by any end user.

4) In C ittees undertake to apply IEC Publfcations
transparently to the maximum_extent possjble ir nati and regional publications. Any divgrgence

bet regional publication shall be clearly indigated in
the

5) IEC] ¢ i appgroval and cannot be rendered responsible for any
equ 9 \

6) All

7) No Jiabili E i i mployees, servants or agents including individual expgrts and
mef| i i € National Committees for any personal injury, property damage or
othg c ha soever, whether dlrect or indirect, or for costs (including legal fe¢s) and
expe isi this IEC Publication or any other IEC
Pufli

8) Attgntiopai tive references cited in this publication. Use of the referenced publications is
indigpe E N

9) Attg drai to\ the~posSsibility that some of the elements of this IEC Publication may be the supject of
pat¢nt rights.[fEC shal\not be held responsible for identifying any or all such patent rights.

Internptional™ Standard IEC 61000-4-30 has been prepared by subcommittee 77A:[ Low-
frequgngy 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 second edition cancels and replaces the first edition published in 2003. This edition
includes the following significant technical changes with respect to the previous edition.

— Adjustments, clarifications, and corrections to class A and class B measurement methods.
— A new category, class S, intended for survey instruments, has been added.

— A new Annex C gives guidance on instruments.
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The text of this standard is based on the following documents:

FDIS Report on voting
77A/660/FDIS 77A/666/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

A list pf all parts of the IEC 61000 series, under the general title Electro
(EMCJ, can be found on the IEC website.

The cpmmittee has decided that the contents of this publication will
maintgnance result date indicated on the IEC web site under "htjp
related to the specific publication. At this date, the publication w

* regonfirmed,
+ withdrawn,
* replaced by a revised edition, or

@@
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INTRODUCTION

IEC 61000 is published in separate parts according to the following structure:

Part 1:

: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2

: Environment

De

Classification of the environment

Cd

Part 3

scription of the environment

mpatibility levels

: Limits

Emission limits

Immunity limits (in so far as they do not fall un

committees)

Part 4: Testing and measurement techniques

Mgasurement techniques

Testing techniques

Part §: Installation and mitigation gujdel

Ins

Mitigation methods

Part 6
Part 9

Each
or as
publis
compl

tallation guidelines

: Generic@d

S

:2008

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 part of IEC 61000-4 defines the methods for measurement and interpretation of resylts for

power| quality parameters in 50/60 Hz a.c. power supply systems.

Measiyrement methods are described for each relevant parameter ih e reliable
and r¢peatable results, regardless of the method’s implementatjon\Thi ddiiesses
measifirement methods for in situ measurements.

Measyrement of parameters covered by this standard is li ge phenomena thpt can
be copducted in a power system. The power quality pagamet etNi'this standard are
power| frequency, magnitude of the supply voltage/flicker, s ge dips and swells,

voltage interruptions, transient voltages, supply a oltage harmonics and
interh@rmonics, mains signalling on the . supply g€ id waltage changes. Depg¢nding
on the purpose of the measurement/ al 3 endbmena on this list may be
measired.

NOTE Information about current parameters(may

be found 5.
od opriate performance requirements, but

This {

The { i n the power system and the instrument are
ackno| ilNothis standard. Precautions on installing magnitors
on live 6

NOTE !

2 N

The fd i arencethddocuments are indispensable for the application of this document. For
dated the edition cited applies. For undated references, the latest edifion of

the re ent (including any amendments) applies.

|EC 6 NOEOQ 164 Intarn

a
JoOTTTOT THteTTa

magnetic compatibility

—VYoeabuary—H=V) Ghapter—1+64—~FElectro-

IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) — Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems

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


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

-8- 61000-4-30 © IEC:2008

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measure-
ment techniques — Electrical fast transient/burst immunity test

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

Amendment 1 (2008)

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

IEC 61180 (all parts), High-voltage test techniques for low voltage equipme

3 Terms and definitions

For the purpose of this document, the definitions of IEC 6005€ as well follpwing,
apply.

3.1
channel
indiviqual measurement path through an instrumer

NOTE [“Channel” and “phase” are not the same. 8 definition the difference in potential
betweep 2 conductors. Phase refers to a single™¢ond £ 2 gtems, a channel may be between 2

phases| or between a phase and neutral, or betweeh ase\q arth, between neutral and earth.
3.2

Coordinated Universal Time

uTC

time gcale which forms

and time signals. It
by an fintegral n <®

NOTE
and the

2 adio dissemination of standard frequéncies
e with international atomic time, but differs from it

(BIPM)

NOTE
second

ve leap

value obtained-from-the-declared supply voltage by a transducerratio
PPy g 4

3.4

declared supply voltage

Uc

declared supply voltage U is normally the nominal voltage U, of the system. If, by agreement
between the supplier and the customer, a voltage different from the nominal voltage is applied
to the terminal, then this voltage is the declared supply voltage U,

3.5
dip threshold
voltage magnitude specified for the purpose of detecting the start and the end of a voltage dip
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3.6

flagged data
data that has been marked to indicate that its measurement or its aggregation may have been
affected by interruptions, dips, or swells

NOTE Flagging enables other methods that may prevent a single event from being counted as several different
types of events. Flagging is supplemental information about a measurement or aggregation. Flagged data is not
removed from the data set. In some applications, flagged data may be excluded from further analysis but in other
applications, the fact that data was flagged may be unimportant. The user, application, regulation, or other
standards determine the use of flagged data. See 4.7 for further explanation.

3.7

flickef

imprej;sion of unsteadiness of visual sensation induced by a light stimulus e luming
spectifal distribution fluctuates with time

[IEV 161-08-13]

3.8

fundﬂ)mental component

comp

[IEV 1

3.9

fundamental frequency

frequd
freque

[IEV 1

NOTE
poles a

3.10
any of
[IEC 6

NOTE
as a hal

3.1

harmonic freque

freque

harmonic compo‘i:;

nent whose frequency is the fundamental frequency

01-14-49, modified]

ncy in the spectrum obtained fro
ncies of the spectrum are referred

01-14-50, modified]

In case of any remai
hd speed of rotation o

the compone

ncy'which is an integer multiple of the fundamental frequency

nce or

all the

mber of

simply

NOTE The ratio of the harmonic frequency to the fundamental frequency is the harmonic order (notation: h).

3.12

hysteresis
difference in magnitude between the start and end thresholds

NOTE 1

from the IEV definition which is relevant to iron core saturation.

This definition of hysteresis is relevant to Power Quality (PQ) measurement parameters and is different

NOTE 2 The purpose of hysteresis in the context of PQ measurements is to avoid counting multiple events when
the magnitude of the parameter oscillates about the threshold level.

3.13
influe

nce quantity

any quantity which may affect the working performance of a measuring equipment


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

-10 - 61000-4-30 © IEC:2008

[IEV 311-06-01, modified]

NOTE This quantity is generally external to the measurement equipment.

3.14
interharmonic component
component having an interharmonic frequency

[IEC 61000-2-2:2002, 3.2.6]

NOTE |Its value is normally expressed as an r.m.s. value. For brevity, such a component may be referred to simply
as an interharmonic.

3.15
interharmonic frequency
any frequency which is not an integer multiple of the fundamental fregu

[IEC §1000-2-2:2002, 3.2.5]

3.16
interruption

reducfion of the voltage at a point in the electrical systgm belaw thk uption threshold

3.17
interrpuption threshold

voltage magnitude specified for the pd
interryption

the start and the end of a vpltage

3.18
measyurement uncertaintg
parameter, associated with\the j ent, that characterizes the dispergion of
the values that could rgas i

[IEV 311-01-02]@

3.19
nominal voltage

3.20
overdeviation

absolyte vatue o
parameter, only when the measured value of the parameter is greater than the nominal value

3.21

power quality

characteristics of the electricity at a given point on an electrical system, evaluated against a set
of reference technical parameters

NOTE These parameters might, in some cases, relate to the compatibility between electricity supplied on a
network and the loads connected to that network.


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

61000-4-30 © IEC:2008 -11-

3.22

Real-Time Clock

RTC

local timekeeping device used for implementing certain methods in this standard.

NOTE The relationship between the real-time clock and UTC is defined in 4.6.

3.23

r.m.s. (root-mean-square) 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

[IEV 101-14-16, modified]

3.24

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

Urms({/2) _ _
value jof the r.m.s. voltage measured over 1 cycle, commencing\a ro crpssing,
and rdfreshed each half-cycle

NOTE This technique is independent for each channel and mes on
different channels for polyphase systems.

NOTE 2 This value is used only for voltage dip, lass A.
NOTE This r.m.s. voltage value may be a pf

3.25

r.m.s.|voltage refreshed each cycle

Urms(

value

NOTE

NOTE } lass S.
NOTE

3.26

range| of infl

range

3.27

one of thewoltage measurement channels designated as the reference channel for polyphase

refergnce channe
measiyirements

3.28

residual voltage

Ures

minimum value of Urms(1/2) OF Urms(1) recorded during a voltage dip or interruption

NOTE The residual voltage is expressed as a value in volts, or as a percentage or per unit value of Ugin. Urms(172) is
used for Class A. Either Urms(1/2) or Urms(1) may be used for Class S. See 5.4.1.

3.29

sliding reference voltage

Usr

voltage magnitude averaged over a specified time interval, representing the voltage preceding
a voltage-change type of event (e.g. voltage dips and swells, rapid voltage changes)
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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 identical
time intervals) to provide a value for a longer time interval

NOTE Aggregation in this standard always refers to time aggregation.

3.32
underldeviation

the absolute value of the difference between the measured value and
paramleter, only when the value of the parameter is lower than the nom;

e of a

3.33

voltage dip

tempdrary reduction of the voltage magnitude at a poin low a
thresHold

NOTE etween
voltage|dips and interruptions.

NOTE 2 A voltage dip is also referred to asg’sag er, this
standarnd will only use the term voltage dip.

3.34

voltage swell

tempdrary increase of thg ove a

threshold
3.35

voltage unbala @
conditjon in a polyphas

compénent), and/o

\, the r.m.s. values of the line voltages (fundamental
een consecutive line voltages, are not all equa

[IEV 1/61-08-09

NOTE ) k y is usually expressed as the ratios of the negative- and zero-sgquence
componends to the POSR ence component.

NOTE } i ge unbalance is considered in relation to 3-phase systems.

4 General

4.1 Ciasses of measurement methods

For each parameter measured, three classes (A, S and B) are defined. For each class,
measurement methods and appropriate performance requirements are included.

— Class A

This class is used where precise measurements are necessary, for example, for contractual
applications that may require resolving disputes, verifying compliance with standards, etc.
Any measurements of a parameter carried out with two different instruments complying with
the requirements of Class A, when measuring the same signals, will produce matching
results within the specified uncertainty for that parameter.
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— Class S

This class is used for statistical applications such as surveys or power quality assessment,
possibly with a limited subset of parameters. Although it uses equivalent intervals of
measurement as class A, the class S processing requirements are lower.

— Class B

This class is defined in order to avoid making many existing instruments designs obsolete.

NOTE Class B methods are not recommended for new designs. Readers are advised that Class B may be
removed in a future Edition of this standard.

For each class, the range of influencing factors that shall be complied with is specified in
Clause6_llsers shall select the class that they require _based on their npplirn’rinn(c)

NOTE The instrument manufacturer should declare influence quantities which are nojreixpressly given-anfl which

&
may degrade performance of the instrument. Guidance can be found, for example, in IE 3

NOTE 2 An instrument may measure some or all of the parameters identified in this sta aljly uses
the same class for all parameters.

NOTE The instrument manufacturer should declare which parameters S i ass is used for
each pprameter, the range of Ugin for which each class is fulfilled{ and ¢ ) ts and
accessgpries (synchronization, probes, calibration period, temperature ra

NOTE 4 In this standard, “A” stands for “Advanced”, and “S” s
recomnfended for new designs, because Class B may be remove

are not

4.2 |Organization of the measure

The e]ectrical quantity to be measured
case ip low-voltage systems, or accessj

accessible, as is generally the
nent transducers.

The whole measurement ¢

Measurement Evaluation

nit unit
Electrical Ut signal to Measurement Measurement
be measured result evaluation

IEC 1593/8

Figure 1 — Measurement chain

An ingtrument.mawinglude the whole measurement chain (see Figure 1). In this standafd, the
normdgtive\part does not consider the measurement transducers external to the instrument and
their gsséciated uncertainty, but Clause A.3 gives guidance.

4.3 Electrical values to be measured

Measurements can be performed on single-phase or polyphase supply systems. Depending on
the context, it may be necessary to measure voltages between phase conductors and neutral
(line-to-neutral) or between phase conductors (line-to-line) or between phase conductors or
neutral and earth (phase-to-earth, neutral-to-earth). It is not the purpose of this standard to
impose the choice of the electrical values to be measured. Moreover, except for the
measurement of voltage unbalance, which is intrinsically polyphase, the measurement methods
specified in this standard are such that independent results can be produced on each
measurement channel.

Phase-to-phase instantaneous values can be measured directly or derived from instantaneous
phase-to-neutral measured values.


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

- 14 - 61000-4-30 © IEC:2008

Current measurements can be performed on each conductor of supply systems, including the
neutral conductor and the protective earth conductor.

NOTE It is often useful to measure current simultaneously with voltage and to associate the current
measurements in one conductor with voltage measurements between that conductor and a reference conductor,
such as an earth conductor or a neutral conductor.

4.4 Measurement aggregation over time intervals

The following measurement aggregations apply:

— Class A
Tri;a basic measurement time interval for parameter magnitudes (suppl age, harmlonics,
interharmonics and unbalance) shall be a 10-cycle time interval for a ystem

or[12-cycle time interval for a 60 Hz power system.

THe 10/12-cycle measurement shall be re-synchronized at eve K. See

Figure 2.

NJTE 1 The uncertainty of this measurement is included in the uncerta pf each

pafameter.
THe 10/12-cycle values are then aggregated over 3 addi{j
— | 150/180-cycle interval (150 cycles for 50 Hz ng for 60 Hz nominal),
— | 10 min interval,

— | 2 hinterval.

NQTE 2 € & rvals, if
us¢d, should be implemented with an aggregation i in this
standard (e.g. a 1 min time interval, if used, sho i q the 10

minute aggregation method).

NQTE 3 Clauses B.1 and By
— Clpss S
Sgme time iIs 3
desscribed in Figute
— Clpss B
The manufact

red as

4.5 Measureme
4.5.1

Aggrepations.sha performed using the square root of the arithmetic mean of the squared

input yalues,

NOTE “Forftitker measurerments, the aggregation atgorithmT s aifferent(see tEC 8 1000=2=157"

4.5.2 150/180 cycle aggregation
— Class A

The data for the 150/180-cycle time interval shall be aggregated without gap from fifteen
10/12-cycle time intervals.

The 150/180-cycle time interval is resynchronized upon the 10 min tick as shown in
Figure 2.

When a 10 min tick occurs, a new 150/180-cycle time interval begins, and the pending
150/180-cycle time interval also continues until it is completed. This may create an overlap
between these two 150/180-cycles intervals (overlap 2 in Figure 2).
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4.5.3

15—

Class S

The data for the 150/180-cycle time interval shall be aggregated from 10/12-cycle time
intervals. Resynchronization with the 10 min tick is permitted but not required. (See
Figure 3).

Gaps are permitted but not required for harmonics, interharmonics, mains signalling voltage
and unbalance. A minimum of three 10/12-cycle values shall be used each 150/180-cycle
time interval, furthermore 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-cycle time interval shall
be aggregated without gap from fifteen 10/12-cycle time intervals.

Class B
THe manufacturer shall speciiy the method of aggregation.

10 min aggregation
Clpss A

time intervals.

Edch 10 min interval shall begin on an RTC 10
sypchronize the 10/12-cycle intervals and the 150

THe final 10/12-cycle interval(s) in
with the RTC 10 min clock tick. A
is |ncluded in the aggregation of the

<> & 10 min interval (x + 1)

(miMMx)\/\\/ . A A A
A A

\/ ¢ |
' |
_ \ . |
i { k ] P 2 3
0 I
AN '
| 10/12¢ycles \m%c}les |10/12 cyclest
[ N
\> < ver :
lap 1
s ‘!J)_\Y |
l| 10/12 cycles 10/12 cycles 10/12 cycles
al
\J
11 12 13 : 14 | 1 15| 2 | 3
v v Y v \ !
150/180 cycle time interval (n) ’ v v

150/180 cycle time interval: (n+1)

T
0 Overlap 2 |
' (150/180)

(]

Figure 2 — Synchronization of aggregation intervals for Class A

IEC 1594/08

Class S

The 10 min aggregation method used for class S shall be either the class A method, or the
following simplified method.
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A new 10 min time interval shall commence after a 10 min tick occurs, at the beginning of
the next 10/12 cycle time interval.

The data for the 10 min time interval shall be aggregated from 10/12-cycle time intervals.
There is no resynchronization on the 10 min tick. The 10 min intervals are free running.

The 10 min aggregated value shall be tagged with the absolute time. The time tag is the
time at the conclusion of the 10 min interval.

There will be no overlap, as illustrated in Figure 3 and Figure 4.

RTC
10 min tick
L
0 10 min intew}% +1)
A4
10 min interval (x) (] A A \
LJ
(B
0 !
i J k 0 ! 1 3
. I
|
| [}
0/12 cycles | 10/12 cycles | 10/12 cycles :
'
' Q)
—\
0M2cyetés / | /\9/1zéy§es 10/12 cycles
N
1 12 13 14 J I 1
v v \a8 I
160/180 cycle time interval (n) (
T~

150/180 cycle time
interval (n +1)

IEC |1595/08

y, of aggregation intervals for class S:
vhich gaps are not permitted
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- Class B
The manufacturer shall specify the method of aggregation.

4.5.4 2 hour aggregation
— Class A

The data for the 2 h interval shall be aggregated from twelve 10 min intervals. The 2 h
interval shall be gapless and not overlap. 2 h intervals commence at even-numbered 2 h
RTC intervals.

— Class S
Same as class A
— Clpss B
The manufacturer shall specify the method of aggregation.

4.6 |Real time clock (RTC) uncertainty

RTC dncertainty is defined relative to Coordinated Universal Ti

— Clpss A
THe RTC uncertainty shall not exceed 20 ms foy ‘ s, for 60 Hz, regardless
of|the total time interval. This performance can | example, through a
sypchronization procedure applied periodically duking a campaign, or through
a |GPS receiver, or through ' When
sy all be
be ! i ception does not eliminafe the
requirement for compliance with th
NJTE This performance is th 3 ice the
same 10 min and 2 h aggregation T is also
neg¢essary when it is requir S 9 r g ossibly
pl

- CI
Th

- CI
Th rmine
ag

4.7

During terruption, the measurement algorithm for other parametefs (for

example, frequen easurement) might produce an unreliable value. The flagging concept
therefpre avoids counting a single event more than once in different parameters (for example,
counting’asingle dip as both a dip and a frequency variation), and indicates that an aggregated
value might be unreliable.

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

The flagging concept is applicable for class A and class S during measurement of power
frequency, voltage magnitude, flicker, supply voltage unbalance, voltage harmonics, voltage
interharmonics, mains signalling and measurement of underdeviation and overdeviation
parameters.

If, during a given time interval, any value is flagged, the aggregated value which includes that
value shall also be flagged. The flagged value shall be stored and also included in the
aggregation process. For example, if during a given time interval, any value is flagged, then the
aggregated value that includes this value shall also be flagged and stored.
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NOTE The flag may be made available with the data. The user, application, regulation, or other standards
determine the use of flagged data. The fact that data have been flagged is an alert that there are possible problems
in the data.

5

5.1

5.1

5.1

5.1

.2

.3

Power quality parameters

Power frequency

A 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 cy

be an

integral

of the
uated

THe measurement time intervals shall be non-overlapping. Igdivid S ap the

with uncertainty as defined in 4.6.

Other techniques that provide equivalent results, su
Clpss S

Sgme as class A.
Class B

THe manufacturer shall specify the p

Clpss A
Under the conditi
+10 mHz over the
Clpss S
Under the cond S S 1 6.1, the measurement uncertainty shall not €
+50 mHz overthe g 42,5 Hz ~57,5Hz /51 Hz ~ 69 Hz.

Cla@ss B
The R, Sh spécify the uncertainty over the measuring ranges 42,8

57,54z

Measurement evaluation

Clpss A
THe\ffequency measurement shall be made on the reference channel.

clock,

xceed

xceed

Hz ~

NOTE The manufacturer should specify the behaviour of frequency measurement whenever the reference

channel loses voltage.

Class S

Same as class A.

Class B

The manufacturer shall indicate the process used for frequency measurement.

.4  Aggregation

Aggregation is not required.
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5.2 Magnitude of the supply voltage

5.2.1 Measurement method
— Class A

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

intervals except as shown as overlap 1 in Figure 2.

NOTE 1 This specific measurement method is used for quasi-stationary signals, and is not used for the

detection and measurement of disturbances: dips, swells, voltage interruptions and transients.
NO

- ClIha
Sgme as class A.

ss S

- Clpss B
T)—[e measurement shall be the r.m.s. value of the voltage o
manufacturer.

5.2.2 Measurement uncertainty and measuring ran
— Clp@ss A

by the

un xceed
+0

— Clpss S
un xceed
+0

— Clpss B
Under the conditions d ‘ 3 ed by
th¢ manufacturer, ip ; » i ceed £1 % of Uygj, , over a range specified by

the¢ manufacturer.
5.2.3 Measure:e
No requirements.

5.24

Aggre ed according to 4.4 and 4.5.

5.3 Flicker

5.3.1 Measurement method

— Class A

IEC 61000-4-15 applies.
— Class S

IEC 61000-4-15 applies.
— Class B

Not applicable.

NOTE In IEC 61000-4-15, measurements are defined only at 120 V / 60 Hz and 230 V / 50 Hz. At present, an

extension of the flicker definition to other voltages is being considered.

5.3.2 Measurement uncertainty and measuring range
— Class A
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See IEC 61000-4-15. Under the conditions described in 6.1, the measurement uncertainty
required by IEC 61000-4-15 shall be met over the measuring range of 0,2 ~ 10 Pg;.

Class S

See IEC 61000-4-15. Under the conditions described in 6.1, twice the permitted
measurement uncertainty required by IEC 61000-4-15 shall be met over the measuring
range of 0,4 ~ 4 Py,.

Class B
Not applicable.

5.3.3 Measurement evaluation

5.3.4 (| Aggregation

Clpss A
IEC 61000-4-15 applies.

The 10 min time interval for Pg shall commence on an RTC
tagged with the absolute time (see 4.5.3).

all be

Vdltage dips, swells, and interruptions shall cause Pq
IEC 61000-4-15) to be flagged.

Clpss S

Sgme as class A.
Clpass B

NQqt applicable.

(see

Class A

Adgregation shall be pg
performed according to

Cla@ss S

Sgdme as cIas<>
Class B

NQqt applicable

00-4-15. For Py, aggregation shall be
A _periods, as per 4.5.4 of this standard.

The basic\n gment Urys Of a voltage dip and swell shall be the Urns(1/2) on each
hafinel (see 3.24).

Thel cCycle duration for Urms(1/2) depends on the frequency. The frequency might be
de i = 5 —1), or by
any other method that yields the uncertainty requirements of 6.2.

NOTE 1 The Urms(1/2) value includes, by definition, harmonics, interharmonics, mains signalling voltage, etc.
Class S

The basic measurement Uryns of a voltage dip and swell shall be either the Uims(1/2) on
each measurement channel (see 3.24), or the Urmg(1) On each measurement channel (see
3.25). The manufacturer shall specify which measurement is used.

NOTE 2 The Urmg(1) value includes, by definition, harmonics, interharmonics, mains signalling voltage, etc.

Class B
The manufacturer shall specify the method used for Uyps.
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Detection and evaluation of a voltage dip

5.4.2.1 Voltage dip detection

The dip threshold is a percentage of either Ugj, or the sliding voltage reference Ug, (see 5.4.4).
The user shall declare the reference voltage in use.

NOTE Sliding voltage reference Ug, is generally not used in LV systems. See |IEC 61000-2-8 for further

informa

tion and advice.

— On single-phase systems, a voltage dip begins when the U, voltage falls below the dip
threshold, and ends when the U,qs voltage is equal to or above the dip threshold plus the

hysteresis voltage

— On polyphase systems, a dip begins when the U,ys voltage of one g els is
bejow the dip threshold and ends when the U;ng voltage on all meaguxe equal
to |or above the dip threshold plus the hysteresis voltage.

The d|p threshold and the hysteresis voltage are both set by the

5.4.2.2 Voltage dip evaluation

A voltage dip is characterized by a pair of data: eit ) or depth, and

duratipn:

— the residual voltage is the lowest U,

— the¢ depth is the difference between d the
residual voltage. It is generally expressed

The sfart time of a dip shall be time stampeg~wi i of the end of the U, of the channel

that injitiated the event and ime i be time stamped with the time |of the

end of the Uy that ended ¢ threshold plus the hysteresis.

The dpration of a volta N tima difference between the start time and the end tme of

the voltage dip.

NOTE For polyphaseg ifferent

channe].

NOTE ! Hip, the

measured durafion isd sessed

using sever

NOTE

NOTE 4 Dip thresholds are typically in the range 85 % to 90 % of the fixed voltage reference for troubleshopting or

statisti¢al applications.

NOTE Residual voltage is often useful to end-users, and may be preferred because it is referenced to zero volts.

In contrast, depinh 1s often userul 10 electric suppliers, especially on HV_systems or in_cases when a sliding
reference voltage is used.

NOTE 6 Phase shift may occur during voltage dips. See A.7.5.

NOTE 7 When a threshold is crossed, a time stamp may 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 Ugi, or the sliding reference voltage Ug, (see

5.4.4)

. The user shall declare the reference voltage in use.

NOTE Sliding reference voltage Uy, is generally not used in LV systems. See IEC 61000-2-8 for further information
and advice.
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— On single-phase systems, a swell begins when the U, voltage rises above the swell
threshold, and ends when the U, . voltage is equal to or below the swell threshold minus
the hysteresis voltage.

rms

— On polyphase systems, a swell begins when the U, voltage of one or more channels is
above 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 swell threshold and the hysteresis voltage are both set by the user according to the use.

5.4.3.2 Voltage swell evaluation

— THe maximum swell magnitude voltage is the largest U, s value : any channel
during the swell.

— THe start time of a swell shall be time stamped with the timg 3 p of the
chiannel that initiated the event and the end time of the swelkshalPMg fi th the
time of the end of the U that ended the event, as deéfineqd b inus the
hyjsteresis.

rms

— THe duration of a voltage swell is the time differe end of

the swell.

NOTE
on a dif

rminate

NOTE } basured

duratio
NOTE
NOTE 4
NOTE

NOTE ¢

544

The s
chose
1 min [ti

nce is
with a

Usr(n) = 0,996 7 x Ugp(p_1) + 0,003 3 X U(10/12)rms

where
Usr(n) is the present value of the sliding reference voltage;
Usr(n-1) is the previous value of the sliding reference voltage; and

Uior2yrms  is the most recent 10/12-cycle r.m.s. value.

When the measurement is started, the initial value of the sliding reference voltage is set to the
declared input voltage. The sliding reference voltage is updated every 10/12-cycles. If a 10/12-
cycle value is flagged, the sliding reference voltage is not updated and the previous value is
used.

5.4.5 Measurement uncertainty and measuring range

5.4.5.1 Residual voltage and swell voltage magnitude measurement uncertainty
— Class A
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The measurement uncertainty shall not exceed +0,2 % of Ug;,.
— Class S

The measurement uncertainty shall not exceed +1,0 % of Uy;,.
- Class B

The manufacturer shall specify the uncertainty which shall not exceed +2,0 % of Ug;,.

5.4.5.2 Duration measurement uncertainty
— Class A

The uncertainty of a dip or swell duration is equal to the dip or swell commencement
unEertalnty (halt a cycle) plus the dip or swell conclusion uncertainty (halta cycle).

- CI

If Yrms(1/2) is used, then the uncertainty of a dip or swell duration js\aqual\to the'dip of swell
commencement uncertainty (half a cycle) plus the dip or swell co sian u [ half a
cygple). If Uyng(q) is used, then the uncertainty of a dip or swe [ e|dip or

ss S

swell commencement uncertainty (one cycle) plus the dip Q ; sionyuncertainty
(one cycle).

— Clpss B
THe manufacturer shall specify the duration mea ne

5.4.6 Aggregation

Aggre

5.5
5.5.1

The b defined in 5.4.1 for each class.

5.5.2

On si
voltag
voltag

mtefruption begins when the U,,s voltage falls belgw the
ds when the U, value is equal to, or greater than, the

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

The \oltage interruption threshold and the hysteresis voltage are both set by thg user
accordling’to the use. The voltage interruption threshold shall not be set below the unceftainty
of residual voltage measurement plus the value of the hysteresis. Typically, the hysteresis is
equal to 2 % of Uyjp.

The start time of a voltage interruption shall be time stamped with the time of the end of the
U,ms Of the channel that initiated the event and the end time of the voltage interruption 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.

The duration of a voltage interruption is the time difference between the beginning and the end
of the voltage interruption.

NOTE 1 The voltage interruption threshold can, for example, be set to 5 % or to 10% of Uy, .

NOTE 2 IEV 161-08-20 considers an interruption to have occurred when the voltage magnitude is less than 1 % of
the nominal voltage. However, it is difficult to correctly measure voltages below 1 % of the nominal voltage.
Therefore, this standard recommends that the user set an appropriate voltage interruption threshold.
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NOTE 3 The interruption of one or more phases on a polyphase system can be seen as an interruption of the
supply to single-phase customers connected to that system, even though this would not be classified as an
interruption in a polyphase measurement.

5.5.

3 Measurement uncertainty and measuring range

For duration measurement uncertainty, see 5.4.5.2.

5.5.

4 Aggregation

Aggregation is not applicable for triggered events.

5.6

Clausg¢ A.4 provides some information on the significant parameters ne
transignt voltages and currents.

5.7

5.7

UnbalBnce measurements apply only to 3-phase syste

A Measurement method

Transient voltages

tterize

Supply voltage unbalance

Clpss A

THe supply voltage unbalance is €
In Jladdition to the positive sequence
exjsts at least one of the following
zefo sequence component Uj,.

nents.
e also
and/or

The fundamental compdnent ¢ b time

interval for 50 Hz powe
NQTE 1 The effect of harmonic

NJTE 2 Algori
contributions of

arg present. The neg
dirg¢ctly useful valuy®s.

unt the
oltages
d more

THe negati B8qUENCE iQ U, , expressed as a percentage, is evaluated by

0= negative sequence y
positive sequence

100 (1)

Fqr 3¢{phase systems considering only phase-to-phase voltages, and only fundamental
voltages, this can be written (with U;;t,na = phase i to phase j fundamental voltage)

4 4 4

1-\3-64 . V12 fund *Y23 fund Y31 1und

Ups = WX1OO with ﬁ= 5 ) 5 5 (2)
+ p—
(U12 fund + U23 fund + U31 fund)
The zero-sequence ratio ug expressed as a percentage is evaluated by
Uy =ix1 _ zgrp sequence %100 (3)
U, positive sequence

NOTE 3 The zero sequence unbalance by definition is zero when phase-to-phase voltages are measured.
However, the phase-to-neutral or phase-to-earth voltages may still contain the zero sequence component in
that case.
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— Class S

The negative sequence ratio is evaluated in the same way as for Class A. The evaluation of
the zero-sequence unbalance ratio is optional, not mandatory.

— Class B
The manufacturer shall specify the algorithms and methods used to calculate unbalance.

5.7.2 Measurement uncertainty and measuring range
— Class A

When a 3-phase a.c. voltage that fulfils the requirements of "testing state 1" conditions (see
Table 2), except for negative- and zero-sequence unbalance in the measuring range 1 % to
5 % of Uy, is applied at the input, then the instrument shall present an tainty lesp than
+0[15 % for both u, and uy. For example, an instrument presented {4 Y%6..negative
seguence shall provide a reading x such that 0,85 % < x < 1,15 %.

0,85 %

IEC 1597/08

Figure 5 — EXa e~af upg@lta nbalance uncertainty
— Clpss S

Sgme as class A,

is pvaluated

- Clpss B
Sgdme as clas S ) ncertainty, which is less than £0,3% for any unbalance

Ug if it

NOTE [ The suuncertainty~of measurement transformers, if present, may have a large impact on the calculation of
unbalarces

5.7.4 — Aggregation
Aggregation shall be performed according to 4.4 and 4.5.

5.8 Voltage harmonics

5.8.1 Measurement method
— Class A

The basic measurement of voltage harmonics, for class A, is defined in IEC 61000-4-7
class I. That standard shall be used to determine a 10/12-cycle gapless harmonic subgroup
measurement, denoted U, j, in IEC 61000-4-7.

NOTE 1 Other methods, including analogue and frequency domain methods, may be preferred in special
cases (see, for example, IEC 61000-3-8).
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5.8

5.8

Aggrepation shall be performed according to 4.4 and 4.5.

5.9

5.9

.2

3
require
4 Aggregatior

NOTE 2 Current harmonic measurements are considered in Clause A.6.
Measurements 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 total
harmonic distortion (THDS), defined in IEC 61000-4-7.

Class S

The basic measurement of voltage harmonics, for class S, is defined in
IEC 61000-4-7, class Il. Gaps are permitted (see 4.5). The manufacturer shall select either
a 10/12-cycle harmonic group designated U, , in IEC 61000-4-7, or a 10/12-cycle subgroup
measurement designated Usg , in IEC 61000-4-7. The manufacturer shall specify which has
been selected.

Measurements shall be made at least up to the 40th order.

NJTE 3 EN 50160 assessment requires the 40" order.

If the total harmonic distortion is calculated, then it shall be ca b total
harmonic distortion (THD) if Uy, is selected, or the subgroup Yonie_distortion
(THDS) if Ugg, is selected, both defined in IEC 61000-4-7.

Class B
THe manufacturer shall specify the measurement methad:

Clpss A
THe maximum uncertainty shall be$the
THe measuring range shall be 10 % to G D0-2-4.
Clpss S

The maximum uncertaj I. The
anti-aliasing low-pass fi ,03 %
maximum permissiple ied in
IEC 61000-4-7, 4.4 |l still
bel met over th

The measuring D0-2-4.

Class B

Voltage interharmonics

A Measurement method

Class A

The basic measurement of voltage interharmonics, for the purpose of this standard, is
defined in IEC 61000-4-7, class |. This standard shall be used to determine a 10/12-cycle
gapless centred interharmonic subgroup measurement, denoted U, p, in IEC 61000-4-7.

NOTE Current interharmonic measurements are considered in Clause A.6.
Measurements shall be made at least up to the 50th order.
Class S

The manufacturer shall specify the measurement method.
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ass B

The manufacturer shall specify the measurement method.

5.9.2

5.9.3

No requirements.

5.9.4
Aggre
5.10
Mains

often
meter

5.10.1 Measurement
— Clpss A
Th

Cl

Measurement uncertainty and measuring range
ass A

The maximum uncertainty shall be the levels specified in IEC 61000-4-7 class | .

Measuring range shall be 10 % to 200 % of class 3 compatibility level in IEC 61000-2-4.

(o]

ass S

The manufacturer shall specify measurement uncertainty and measuring range.

Cli

THe manufacturer shall specify measurement uncertainty and measupin

Th

NQ
ma

e method describ
mains signal

hss B

Measurement evaluation

Aggregation

pation shall be performed according to 4.4 and /4

plications, is a burst of g
ol industrial equipment, re
5, and other devices.

is method méa

ignals,
venue

z. For

ency.

agnose

value
power

system» sha approximated by a root of the sum of the squares of 310 Hz, 3

interval).

15 Hz,

320.Hz and 325 Hz bins, available from the DFT performed on a 10/12 cycIT time

The first method is preferred if the user-specified frequency is in the center of an DFT bin.

Th

e second method is preferred if the frequency is not in the center of a bin.

The user shall select a detection threshold above 0,3 % Ugin as well as the length of the
recording 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 threshold. 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.

Class S

Th

e manufacturer shall specify the measurement technique.

Class B

Th

e manufacturer shall specify the measurement technique.
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5.10.2 Measurement uncertainty and measuring range
— Class A
The measurement range shall be at least 0 % to 15 % of Ug;,.

For the mains signalling voltage between 3 % and 15 % of Uy;,, the uncertainty shall not
exceed £5 % of the measured value. For the mains signalling voltage between 1 % and 3 %
of Uy, the uncertainty shall not exceed +0,15 % of Uy;,. For the mains signalling voltage

less than 1 % of Ug;,, no uncertainty requirement is given.
— Class S
The manufacturer shall specify the uncertainty and the measuring range.

— Clpss B
THe manufacturer shall specify the uncertainty and the measuring ra

5.10. Measurement evaluation

No requirements.

5.10.4 Aggregation

Aggrepgation is not required.

5.11 |Rapid Voltage Changes (RVC)

NOTE |[Clause A.5 provides some information\on the significe $ necessary to char

voltage| change. Further information regarding loads inNo € can be found in IEC 61000-

IEC 61000-3-11. This further information is not

5.12 |Measurement of uridexdeyiatic n%rde jation parameters

5.12.1 Measuremen

— Clpss A
The 10/12-03@

overdeviation p&
overdeviation
and (7).

Urjderdewiationa

ent of Ug,. The underdeviation U

the¢ followin u &(4) applies for the calculation of U s under.i:

Urms—200ms,i > Udin then Urms—under,i = Udin

If Urms—200ms,i < Udin then Urms—under,i = Urms—200ms,i

shall be used to assess the underdeviatio

are determined by equations (4A), (4B), (5A), (5B

acterize

rms-unde

a rapid

-3 and

n and

b

Overdeviation assessment.

the following rule (3) applies for the calculation of Upq over.i:

If Urms—200ms,i < Udin then Urms—over,i = Udin
If Urms—200ms,i 2 Udin then Urms—over,i = Urms—200ms,i

and

) (6),

(4A)
(4B)

(5A)
(5B)

NOTE On single-phase systems, there is a single underdeviation assessment and overdeviation assessment value
for each interval. On 3-phase 3-wire systems, there are 3 values for each interval. Either 6 values or 3 values may

be measured on 4-wire systems.

— Class S
Not required.
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- Class B
Not required.

5.12.2 Measurement uncertainty and measuring range
The underlying 10/12-cycles r.m.s. values shall be consistent with the requirements of 5.2.2.
5.12.3 Aggregation

— Class A
Underdeviation assessment:

(6)

Uunder =

where n = number of 10/12-cycle r.m.s. values for y g the
aggregation interval

and Urms_under is the i™ 10/12-cycle r.m.s. value.

Oyerdeviation assessment:

(7)

where

. .th
Urms—over,i 'S®
NQTE Both underde
Ag

Ng

Ng

6 Rpnge/of influence quantities and steady-state verification

6.1 Range of influence quantities

The measurement of a specific characteristic can be adversely affected by the application of a
disturbing influence (influence quantity) on the electrical input signal. For example, the
measurement of supply voltage unbalance might be adversely affected if the voltage waveform
is at the same time subject to a harmonic disturbance.

The result of a parameter measurement shall be within the specified measurement uncertainty
given in Clause 5 when all other parameters are within their influence quantity range, given in
the Table 1.
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Table 1 — Influence quantity range

Section and parameter Class Influence quantity range
) 42,5 Hz ~ 57,5 Hz, 51 Hz ~ 69 Hz
5.
S 42,5 Hz ~ 57,5 Hz, 51 Hz ~ 69 Hz
Frequency
B 42,5 Hz ~ 57,5 Hz, 51 Hz ~ 69 Hz
A 10 % ~ 200 % Uy,
5.2
) S 10 % ~ 150 % Uy,
Magnitude of the supply
B 10 % ~ 150 % Uy,
53 A 0 ~20 P, /TN
S 0~10P,
Flicker st A
B NA AN\
A N/A
5.4
s v N\ N\
Dips and swells
° SR D
X
A / ]
5.5 \/
Interruptions S A\ K § 7 *N/\A\
: ANT [ OV >
5.7 A N OUER% 0y, 0% ~ 5% v,
Unbalance S 0% ~5% u,
B N > sBM
0, -7~
e \\ﬂ\\\ \)209 >9of class 3 of IEC 61000-2-4
Sf\ 20)) % of class 3 of IEC 61000-2-4

200 % of class 3 of IEC 61000-2-4

Voltage harmfhc{/\

200 % of class 3 of IEC 61000-2-4

oo

gk

/ 200 % of class 3 of IEC 61000-2-4

Voltage Ig\e‘f\ rmonics

B ] 200 % of class 3 of IEC 61000-2-4
A 0% ~15% Uy,
5.1Q Mainsssighalling
voltage S 0% ~15% Uy,
B 0% ~15% Uy,
A N/A
12
S N/A
Under/overdeviation
B N/A
A 6 kV peak
Transient voltages
IEC 61180 S N/R
B N/R
A 4 kV peak
Fast transients
IEC 61000-4-4 S N/R
B N/R

SBM = Specified by manufacturer
N/R = no requirement
N/A = not applicable

NOTE For safety requirements, EMC requirements or climatic requirements, see product
standards, for instance IEC 61557-12.
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The instrument shall tolerate signals in the influence quantity range without shifting the
measurement of other parameters out of their uncertainty requirement, and without instrument
damage. The instrument may indicate overrange for signals greater than the measuring range,
up to the influence quantity range (not including transients and fast transients).

For transient voltages and fast transients, there shall be no effect on any measurement after
the transient. The transients are applied to the measuring terminals, not to the instrument
power terminals.

6.2 Steady-state performance verification
The tests—below——econfirm—that—steady-state—sighrals—are—measured cified
uncerfainties, with influence quantities applied.
Thesq tests are necessary but not sufficient to verify that an imple Is the
requirements of this standard. To fully verify that the measuring R have
been implemented correctly, additional tests and/or validation m
NOTE See Annex C for guidance.
— Clpss A
Tg rect, the tests [below
are¢ applied
NQ
Th sured quantity as followp (see
Tqble 2)
- gsured
equally spaced points througholit the
Udin,
Ot 2. 1In
thi ge of
vari
NO br each
me its have
fifty i
NQTE ,4 Some influence quantities should not influence the value of the measured parameter (for example,
hafmeénics should not |nf|uence the value of unbalance) Other influence quant|t|es should influence the value
J 3 ertainty

reqU|rementsshou|d be met in both cases.
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Table 2 — Uncertainty steady-state verification for class A and class S

|nf|ue_n_ce Testing state 1 Testing state 2 Testing state 3
quantities
Frequency foom £ 0,5 Hz from—1Hz £ 0,5 Hz foom * 1 Hz£ 0,5 Hz

Determined by flicker, unbalance, Determined by flicker, unbalance,

Voltage magnitude | Ugip £1 % harmonics, interharmonics (below) harmonics, interharmonics (below)

Pst =1 % 0,1 —rectangular Pst =4 £ 0,1 — rectangular
Flicker Pst< 0,1 modulation at 39 changes per modulation at 110 changes per
minute minute
100%-+0-59 73 % + 058 % of ”ui.. Channel 1 182 % + 058 % of ”ui.. Channel 1
of Ug;, on all
channels. All 80 % £0,5 % of Uy, Channel 2 Chatnel 2
Unbalgnce ﬁ’ggfe angles |70, 40,5 % of Uy,  Channel 3 Charlnel 3
(equivalent to all phase angles 120°
=0 %,
ZZ =0 %) (equivalent to ug = 5,05 %, up = 5,05 %) i s ) = 4195 %)
10 % = 3 % of Uy;, 37 at 0° Ugint at 180p
[ 0 in din
Harmohics OU/" 3% of 159+ 39 of Uy, 5N at 0° in 13t at 0°
din 5% * 3 % of Uy, 29t at 0° i 25t at 0°
0, 0,
Interhgrmonics OUAJ 005 %of |4 q 4 0,5 % of Uyin at 1,5 fiom \&% £.0.5% of Uiy at 3,5 fof
din
N\ A

When| verifying magnitude of supply ‘voltage\perfoxmange, replace Uy, in Table 2 with the

— Clpss S

Sgme as class A.
— Clpss B

Nq steady-state ung

ments are specified.
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Annex A
(informative)

Power quality measurements —
Issues and guidelines

A.1 General

This Jnnex is provided as an informative complement to the normative part is standard.

The following two clauses address general concerns and proced
power| quality measurements regardless of the purpose of the meas
— A.R — Installation precautions
— A.B - Transducers

The fqllowing clauses are pre-normative measureme

— A.#t — Transient voltages and currents
A.p — Rapid voltage changes

— A.p — Current
A.V — Voltage dip characteristics

A.2 | Installation preca

A.2.1 Installation

During installatio g
and others, the integ
shall e ensured.

measurement instruments, the safety of the injstaller
g monitored and the integrity of the instrument itself

While|many {nstallations,are temporary in nature and consequently may not utilize the|same
practites as for per 3 installations, local codes shall never be compromised. Local ¢odes,
regulgtics and, s3 ty practices will cover most of the items below and will always take
preceflence.gverth adtions listed here. All local and national safety requirements shall be

followgd (for example)\personal protective equipment requirements).

A.2.2 Test leads

A.2.2.1 Test lead connections

For safety, IEC 61010, which gives the safety requirements for electrical equipment for
measurement, control and laboratory use, applies.

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.
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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.

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 shall 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.

inserted in-gircuit-
e rated
and ipstalled mechanical connection should be used. Where cllps are -.. for emporary
installptions, they shall comply with IEC 61010. It is essential to clip is
rated for the maximum voltage that may be present and that it i Hahically
secur¢ manner. During installation, the installer will consider{what\w clip is
inadvertently dislodged, for example, by an abrupt tug on thecable.

Voltage sense leads shall not be casually twisted around existing wires o

Some| test leads have insulated plugs capable of bheging™s g ON other.
Cautign should be exercised so that when stacking i : i made
rather|than creating an inadvertent short circuit. e that
short gircuits have not been introduced g ¢ circuit
only after the leads have been connecfed SS.

A.2.2.8 Current test leads

Care phould be taken tha ari ansformers, if used, do not bgecome
open ¢gircuit, i.e. there shd i aries of such circuits, and the connection
to the|burden shall be mechani

Clamp-on curre n ANg sociated>leads, used for temporary installations, shall be
designed accordi

A.2.3
Often o\ for installation, or during the monitoring period. If so, all live
parts g€d and the area will be kept inaccessible. If screw terminals are

used |i remet instrument, appropriate covers will be used to insulaie the
terminati 3 nents to terminations will be made in accordance with the specifigations
and in \nations. For example, multiple wires shall not be connected to a|screw
termir i

A.2.4

The PQ measurement instrument needs to be placed securely to minimize the risk of the
instrument 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.

In addition, 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


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

- 36 - 61000-4-30 © IEC:2008

physically constrained, to allow suitable connection of instrument leads. In these situations, an
alternative location will be selected.

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
safetyregutations—alse—require—an—earth—connecton—associated—with—the—voltage—testeads.
Instru or the
power ctions
arem bn the

There|i Hue to
high blating
transf

In all

A.2.6

If the mitter,
one s s that
could vices,
medic

A.3 | Transducers

Genera@

A.3.1

Power its, especially those in portable packages, are generally
provi gw-voltage applications. Some permanently installegd PQ
measlrement i Younted at a distance from the point of the circuit whefe the
paramleters ake to bex ZIn both cases, a suitable transducer might be needed, tp step
down thée voltage, tou & the input circuits from the system voltage, or to transmit the signals
over gome~djsta . omplish any of these functions, a transducer may be used, provided

that it$ characteristics\are suitable for the parameter of interest.

In low-voltage systems, PQ measurement instruments are generally connected direct [fo the
voltage point of interest, but transducers are often used for current measurements.

In medium- and high-voltage systems, transducers are used for both voltage and current PQ
measurements.

There are two important concerns 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.
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NOTE Current transducers designed for protection purposes may be less accurate than metering transducers.

A.3.2 Signal levels
A.3.21 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.

(for ekample, metering), one shall be careful that the additional burden @o\ not\affect the

WherI< monitoring is attached to a voltage transformer which is also used for other:functions
calibration or uncertainty of such other functions.

One should be careful when making connections to the seconda r used
for a grotective relay. Connection errors might cause the rela¥~{o inadyvertent

NOTE |For further details of the uncertainty of voltage transformeyss,

A.3.2.2 Current transducers

In the|operation on the power system getwork to the
short-gircuit level of the network being\moni{ore e.short-circuit current value can be well
above|the nominal current level. A value of 20 time inaltshot unusual.

The most common type of ¢ t transformer.

Some| current transfofmers\are' eguipped wi o or more cores and/or two secondary
windings: one for large S 20 ton\30times nominal current), typically for profection
relays] and a se ]y 5. The correct secondary should be selected for
the infended me ent. VWA i ohhections, it is possible to damage the meapuring

instrument during
inadvertently proyi
secongdary winding
voltages.

econdary has been selected. This damage can
on the transformer secondary. Open circuits gn the
ers can give rise to dangerously high (and destriictive)

Other|cdnsi ti ffect the uncertainty of clamp-on current transducers, such as the
centring a f the_conductor as it passes through the window of the transducer.

NOTE |For further detais/0f the uncertainty of current transformers, see IEC 60044-1.

Measyrements of transients can be performed with shunts or current transformers desigred 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
ratios. Another advantage is that some (but not all) current transformers do not require the
disconnection of the power conductor from its load during installation.
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types of current transducers are sometimes used, including optical polarization detectors

all-effect transducers.
Frequency response of transducers
1 Frequency and phase response of voltage transducers

In general, transformer-type electromagnetic voltage transducers have frequency and transient
responses suitable up to typically 1 kHz; but the frequency range may sometimes be limited to
well below 1 kHz, and sometimes may extend to a few kilohertz.

Usual
the ph

NOTE
(opticall
conditidg

A3.4

There
mains

sectiop,

up to
iscuit is
le for

eds of
of the
Sistive

varies

Cross-

7, and

e off frequency and better linearity are being deyeloped
ogrdination, noise issues, full-scale capability, and| safety

dt shall be addressed when selecting transducers for a.c.
levels should use the full scale of the instrument without

d|storl|ng ippi desired’signal. Secondly, the frequency response (both amplituge and

phase€]

- Vg

VTs-'should™g sized to prevent measured disturbances from inducing saturatiopn. For
low-frequency transients, this requires that the knee point of the transducer satyration
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.

— Current Transducers (CTs)

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
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NOTE

tapS offemavattabteom CTs anatransformer pPuUsnings.

A.4

A.41

This ¢lause is primarily focused on transients occurring in.L

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, 2000:5; 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 (/-t max) and rise time/droop. Typical 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 %/us to 0,5 %/ms.

In HV systems, high-frequency and transient voltage measurements may be performed using capacitive

Transient voltages and currents

General

cover

transignts from GIS1 installations or HV systems.

Trans|ents can occur on all a.c. power systems. Traditiona red as
"trans|ent voltages"; however, in many cases, the transi 9 t. The
detection, classification, and characterization of ¢ ts.
A.4.2 Terms and definitions

A.4.2(

transient

pertaifing to or designatidg a\p cutive
steady states during a time

[IEV 1/61-02-01]

A.4.2p

surge)

transignt voltage

increa

[IEV 1

A4.3

Trans
durati

rapid

se follg
61-08<1
and amplitude characteristics of a.c. mains transients
ents in a.c. power circuits occur over a wide range of waveforms, amplitudes, and

bt is difficult to describe these by a simple set of parameters, but obtaining their

signat

T o P L L [ TR ‘ 4 : } c PR —
Ies 4allOws UICTIT U UE LldassiticU 1O d 1Tew typital wdvelOTTTs iat dic uscu 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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— 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;

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

— 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 include 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/dt or di/dt), of the leading edge;

ping coefficient;
— frgquency of occurrence;

— energy and power, available or conveyed;

— coptinuous (every cycle, such as notches) or single-shot

All of scribe
the trg
On th raphic
repres
A.4.6
Surge| protective devices (SPDs) hen a
threshold voltage is exceg y ~ y may

be found in plug-in nsitive

electrpnic device, such|as
Becadse all SP@W effectively connected in parallel, the one with the
lowest limiting voltdge rmance capabilities) limit all transient voltageqd to its

limiting voltage a portion of the transient current impinging on the facility.
Conssg e Itages in many environments — offices, labs, facjories,
etc. — ) is simply measuring the threshold voltage of one of thelmany

SPDs

For thiis reaso

> ent current is often a better measure of the severity of a.c. gystem
transi¢nts thamth

e trapsiént voltage.

A.5 | Rapid Voltage Changes (RVC)

A rapid voltage change is a quick transition in r.m.s. voltage between two steady-state
conditions.

To measure rapid voltage changes, thresholds may be defined for each of the following: the
minimum rate of change, the minimum duration of the steady-state conditions, the minimum
difference in voltage between the two steady state conditions, the maximum voltage change
during the transition period (voltage change characteristic) and the steadiness of the steady-
state conditions.

The voltage during a rapid voltage change shall not exceed the voltage dip and/or the voltage
swell threshold, as it would otherwise be considered as a voltage dip or swell.

The characteristic parameter of the rapid voltage change is the difference between the steady-
state value reached after the change and the initial steady-state value.
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A.6 Current

A.6.1 General

In a power quality context, current measurements are useful as a supplement to voltage
measurements, especially when trying to determine the causes of events such as voltage

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.

Linkeq with voltage harmonics and interharmonics, the current harmonics

can b¢ useful to characterize the load connected to the network.
Note that this annex does not consider the measurement transducer

A.6.2 Term and definitions

Ihaif cycle rms
value pf the r.m.s. current measured over each half-pg

A.6.3 Magnitude of current
A.6.3.[ Measurement

The manufacturer or the user should
crest-factor value.

NOTE |[Harmonics, interharmonits and\ji
— Clp@ss A

THe measur
over a 10-cyc
pojwer system.

A.6.3.R
— Clpss A

terharn

honics

imum

nitude
60 Hz

ilo HY I - 4 | PRy HH ol H P fal
O\ Cl uic  opTullicUu TTTucrhive yqudalitily  CUTIUIIUITS - UToUlTutu 11T U.

uncertainty Al should not exceed 10,1 % of full scale.
— Class S

4
I

ilo
Uic T1ircasul

ment

The manufacturer should specify the uncertainty Al over the specified influence quantity
conditions described in 6.1. In all cases, the measurement uncertainty should not exceed

+1,0 % of full scale.
— Class B

The manufacturer should specify the uncertainty Al over the specified influence quantity
conditions described in 6.1. In all cases, the measurement uncertainty should not exceed

+2,0 % of full scale.
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A.6.3.3 Measurement evaluation

For single-phase systems, there is a single r.m.s. current value. For 3-phase 3-wire systems,
there are typically 3 r.m.s. current values; for 3-phase 4-wire systems, there are typically 4
current values. It is optional to measure the current in the earth conductor as well.

A.6.4.p < nent evaluation

Class A
Aggregation intervals as described in 4.4 and 4.5 should be used, but add

itional

aggregation techniques might be used for smoothing, for example with a digital filter as

specified in [IEC 61000-4-7.

If any of the 10/12- cycle r.m.s. values are greater than the full-scale current specifie

ends when the /haif cycle rms C
r-selected hysteresis value.

d, the

shold,
nus a

ild be

of the
nominal current.
NJTE 2 For af undrstandln of the ipnature
of all currents .‘®, i i
Wd-be the/r.m.s. value of the current over a short time inpterval

e.frush current can be further characterized by:

— the time duration between the beginning and the end of the inrush current;

— the maximum value of inrush current measured /haif cycle rms Value;

inrush duration.
Class S
No requirement.
Class B
Same as class S.

A.6.4.3 Measurement uncertainty

Class A

the square root of the mean of the squared /haif cycle rms Values measured during the
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Over the range of influence quantities described in 6.1. the measurement uncertainty
should not exceed £0,5 % of reading. The uncertainty of the duration measured is 1 half-
cycle.

— Class S
The manufacturer should specify:
— the uncertainty over the specified influence quantities conditions described in 6.1,
— the range of current.
— Class B
Same as class S.

In all ¢ases, the measurement uncertainty should not exceed £5,0 % of read

A.6.5 Harmonic currents

— Clpss A
THe basic measurement of current harmonics, for the purpose of ' 2 ined in
IEC 61000-4-7. Use that standard to determine a 10/1 G 3 group
measurement, denoted /g p.
Adgregation intervals as described in 4.4 and 4.5 g
A [10/12-cycle current harmonic measurement if’either a voltage |dip or
vo|tage swell (see 5.4) or a voltage jaterruptiqn (¥ A g this time interyal.

— Clpss S
THe manufacturer should specify mea

— Clpss B
Sgme as class S.

A.6.6 Interharmonic curre

— Clpss A QZ
THe basic m em igterharmonics, for the purpose of this standard, is
de : At & entred
in
Adgregatio
A [10/12-cycle in pltage
dip a ON see Clause 5.4), or a voltage interruption (see Clause 5.5) ¢ccurs
dufringthis

— Clpss S
THe manufacturer should specify measurement and aggregation methods.

- FarClass B

Same as class S.
A.7 Voltage dip characteristics

A.71 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.
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However, voltage dips are rarely rectangular, i.e. the Uyg value often varies during the dip,
and limiting the characteristics to depth and duration can obscure useful information. As an
example, in the case of voltage dips due to motor-starting or due to transformer energizing
where there is a smooth transition between the dip and normal operation.

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 h and
duratipn should be considered.

A.7.2 Rapidly updated r.m.s values

During a voltage dip, it may be useful to calculate 1-cycle £/ m>s more
frequgntly than every half-cycle (as specified in the nor ' . For example, it
may he useful to update the 1-cycle r.m.s. value 128 allows
more precise identification of the beginning and end 3 sholds.
The crawbacks are increased data and proces i trocmg a possibly mislgading
sliding 6

RMS vever,
electr nsitive
to voll eform.
Algori tronic
loads.

A.7.3

For sd angle
at whi point-
on-wa

This ¢ g, then
examini ample,
10 %, ,|to the
beginni y of a
voltage dip, withouyt triggering on minor non-dip variations.

A si ilar algorithm may be used to find the end of the dip. In addition to phasetangle
infor ' i i i vith a

resolution much finer than 1-cycle.

Also, advanced signal-processing techniques are capable of detecting the exact beginning of a
voltage dip.

A.7.4 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.7.2, 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.
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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.

A.7.5 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 commencement of the dip, and another cycle after the commencement of the dip. If this
approach is taken throughout the dip, a maX|mum phase shift durlng the dip may be calculated
The pha [

(do/d

The calculation of phase shift during a voltage dip may be combined : i alance
by calculating the magnitude and phase angle of zero-sequence\ negati rice and
positiye-sequence components during an unbalanced dip.

A.7.6 Missing voltage

This dharacteristic of a voltage dip may be calculated 8 gdip waveform frpm an
ideal waveform with amplitude, phase and f \ e pre-dip data| This
chara¢ voltage restoration dgvices,
for expample.

A.7.7 Distortion during voltage dip

The yoltage during a dipi i g 3 He distortion may be importapht for
undergtanding the effect ©f the dip on electran) Aices. iti $ THD
may be considered fo ibi i but THD compares the distortion fo the
fundainental which, by definjtioq, i i trg-during a dip. For this reason, it may bg more
usefull to evaluatendistq i imply as the r.m.s. value of the non-fundamental
components. @

The pfesence of \ g or after the dip may point to transformer saturation.
A.7.8 ‘ ha ke ris and references

This | gaxdip characteristics is not exhaustive. Other characteristics, not identified
here, Q lysing the effects of voltage dips on various types of loads, ¢ontrol

devics ion devices. For further details and examples, it is recommended to refer
to thelfollowing publications: IEC 61000-2-8 and IEEE 1159.
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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

This ¢lause provides guidance on the measurement of Power Quality actual
purposges. It highlights factors that should be considered by the concerxfe e

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

It is recommended that B.1.2 should be consulted prior to ¢ whilst
B.1.3 |should be consulted prior to performing PQ measu

contrdct terms.

B.1.2 General considerations

The tgrms specified in the contract wild ptable
to the| other. The starting point for a PQ countra ation.
Consifleration should be given to the planni indicatt t IEC
standards, for example, IEC 61000{2-2, ts of
IEC 6]1000-3-6 and IEC 610Q0-3-7.

In ord are representative of normal system operating conditions,
the PQQ measurement|sixve i supply

The copntractshould~specify whether flagged data, as described in the normative part (sde 4.7)
standard, should be excluded from the analysis when assessing the results for cqntract
i utually
independent for each parameter, and each parameter may be more easily 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
concerned 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 terms of the contract should specify the use of the measuremeni _methods .and the
uncerfainty described in the normative part of this standard.

The dontract should specify the method for determining compensatig of one
party failing to honour the terms of the contract.

The cpntract may contain provisions for the resolution of dis ion of
measlirements.

The cpntract will need to address the subject of daté a entiality, for example,
the pgrty carrying out the PQ measurements mi halyse
the dgta and assess contract conformity:

B.1.3 Specific considerations

B.1.3/ General

Power quality (PQ) i d PQ
parameters, and the li eyond
the scope of this stand

In a dontract, th , time
interval to be consider thé assessment time interval(s), and possibly gpecial
proce

Many gy and
weeke integer
numb

B.1.3.

Measnrrement interval: 1 week minimum assessment period.

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,
might be compared to high and/or low contractual values;

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

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


https://iecnorm.com/api/?name=df9daad0452ce83bd8913b255843c41f

61000-4-30 © IEC:2008 —49 -

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;

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

ed in volts,[might

bel compared to high and/or low contractual values;

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

- onf or more 95 % (or other percentage) probability weekly values, express

ight be

B.1.3;|‘4 Flicker

Measiyrement interval: 1 week minimum assessment period:

Evaluation techniques: 10 min values (Pg;) and/or 2 fiouyvalues . Th