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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER QUALITY MEASUREMENT IN POWER SUPPLY SYSTEMS -

Part 2: Functional tests and uncertainty requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of TEC is to promote
international co-operation on all questions concerning standardization in the electricall and eleetronic fields. To

Technical Reports, Publicly Available Specifications (PAS) and Guides (he eferred o as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any | a terested
in the subject dealt with may participate in this preparatory work. i tal /and non-
governmental organizations liaising with the IEC also participate in this preparation. borates closely
with the International Organization for Standardization (ISO) in accorda conditions determined by

2) The formal decisions or agreements of IEC on technical matters e ¢ possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations forint itio and aré accepted by IEC National

Publications is accurate, IEC cannot be
misinterpretation by any end user.

es”undertake to apply IEC Publications
and regional publications. Any divergence

% nal ‘ar regional publication shall be clearly indicated in
nNndependent certification bodies provide conformity

eniployees, servants or agents including individual experts and

4) In order to promote international uniformity, EEC

between any IEC Publication and the correspond
the latter.

5) IEC itself does not provide
assessment services angd, i

6) All users should
7) No liability shall

members of its technjcal i ational Committees for any personal injury, property damage or
other damage of a f vhether direct or indirect, or for costs (including legal fees) and
expenses arising oub of._the “publication, /use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is<drawn~to\the\Normative>references cited in this publication. Use of the referenced publications is

indispensa
9) Attention_is dra e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. | held responsible for identifying any or all such patent rights.

International
Measuring equipment for electrical and electromagnetic quantities.

The text of this standard is based on the following documents:

FDIS Report on voting
85/461/FDIS 85/467/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 of all parts of the IEC 62586 series, published under the general title Power quality
measurement in power supply systems, can be found on the IEC website.
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The committee 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
related to the specific publication. At this date, the publication will be

* reconfirmed,

¢« withdrawn,

* replaced by a revised edition, or
*« amended.

The contents of the corrigendum of November 2014 have been included in this copy.

IMPORTANT - The 'colour inside’' logo on the cover page of this pu
that it contains colours which are considered to be usefu
understanding of its contents. Users should therefore print thi

colour printer. /\

ication indicates
for “\the correct

owt using a

O
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INTRODUCTION

Power quality is worldwide more and more important in power supply systems and is generally
assessed by power quality instruments.

IEC 62586-2 is a standard specifying functional and uncertainty tests intended to verify the
compliance of a product to class A and class S measurement methods defined in
IEC 61000-4-30.

IEC 62586-2 therefore complements IEC 61000-4-30.

@%
S
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POWER QUALITY MEASUREMENT IN POWER SUPPLY SYSTEMS -

Part 2: Functional tests and uncertainty requirements

1 Scope

This part of IEC 62586 specifies functional tests and uncertainty requirements for instruments
whose functions include measuring, recording, and possibly monitoring power quality
parameters in power supply systems, and whose measuring methods (cla Aor class S) are
defined in IEC 61000-4-30.

supply systems at 50 Hz or 60 Hz.

NOTE 1 It is not the intent of this standard to
performance.

address

are normatively referenced in this document and
dated references, only the edition cited applies. For
on of the referenced document (including any

erface.or topics unrelated to device measurement

NOTE 2 The standard does not cover postprocessi
software.

on of the data, for example with a dedicated

2 Normative refereé

The following do@ S
are indispensable\for

undated reference p
amendments) apgpli

IEC 61000 234 > ' compatibility (EMC) — Part 2-4: Environment — Compatibility
> ] 1S -frequency conducted disturbances

IEC 61000-4- lectromagnetic compatibility (EMC) — Part 4-7: Testing and measurement
techniques - € 1 l ] 1
instrumentation, for power supply systems and equipment connected thereto

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

IEC 61000-4-30:2008, Electromagnetic compatibility (EMC) — Part 4-30: Testing and
measurement techniques — Power quality measurement methods

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

3 Terms, definitions, abbreviations, notations and symbols

For the purposes of this document, the terms and definitions given in IEC 61000-4-30 as well
as the following terms and definitions apply. Documents

Document Sharing Hub
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3.1 General terms and definitions

3.11

limit range of operation

extreme conditions that a measuring instrument can withstand without damage and
degradation of its metrological characteristics when it is subsequently operated within its
rated operating conditions

Note 1 to entry: The measuring instrument should be able to function within the limit range of operation

3.1.2

rated range of operation

range of values of a single influence quantity that forms a part of t rated operating
conditions

Note 1 to entry: Uncertainty should be met within the rated range of operation

3.2 Terms and definitions related to uncertainty

3.21
intrinsic uncertainty
uncertainty of a measuring instrument when used undge

Note 1 to entry: In this standard, it is a percentage of the r ] i inits rated range and with all
influence quantities under reference conditions, unless ot S

3.2.2
influence quantity

Note 1 to entry: Inf
environment [IEV].

Note 2 to entry: As the
measurement it is negc

3.2.3
variation
variation due to a single influence quantity

difference between the value measured under reference conditions and any value measured
within the rated operating range (for this specific influence quantity)

Note 1 to entry: The other performance characteristics and the other influence quantities should stay within the
ranges specified for the reference conditions.

3.24

rated operating conditions

set of conditions that must be fulfilled during the measurement in order that a calibration
diagram may be valid

Note 1 to entry: Beside the specified measuring range and rated operating ranges for the influence quantities, the
conditions may include specified ranges for other performance characteristics and other indications that cannot be
expressed as ranges of quantities.

[SOURCE: IEC 60359:2001, 3.3.13] Documents
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3.2.5
operating uncertainty
uncertainty under the rated operating conditions

Note 1 to entry: The operating instrumental uncertainty, like the intrinsic one, is not evaluated by the user of the
instrument, but is stated by its manufacturer or calibrator. The statement may be expressed by means of an
algebraic relation involving the intrinsic instrumental uncertainty and the values of one or several influence
quantities, but such a relation is just a convenient means of expressing a set of operating instrumental
uncertainties under different operating conditions, not a functional relation to be used for evaluating the
propagation of uncertainty inside the instrument.

[SOURCE: IEC 60359:2001, 3.2.11, modified — The word "instrumental" has been removed
from both the term and the definition.]

3.2.6

overall system uncertainty
uncertainty including the instrumental uncertainty of all com
measurement system (sensors, wires, measuring instrument, etc.
conditions

3.3 Notations

3.3.1 Functions

See functions defined in IEC 61000-4-30:2008.
3.3.2 Symbols and abbreviations

N.R. notrequested
N.A. not applicable

3.3.3 Indices
min minimum value

max maximun@m

4.1 Requirements for products complying with class A

class A of IEC 61000-4-30 shall comply with the following

requireme

— Compliancev ass A operational uncertainty, based on testing, as defined in Clause 8.

— Compliance with class A functional tests as defined in Clause 6, based on common
requirements defined in Clause 5. A summary of those tests is provided in Table 1.
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Table 1 — Summary of type tests for Class A

Power system Clause | Measurement | Measurement uncertainty and Measurement Measurement

influence method measuring range evaluation aggregation
quantities - .
Uncertainty Variations
under due to
reference influence
conditions quantities
Power 6.1 6.1.2 6.1.3.1 6.1.3.2 6.1.4 N.A.
frequency
Magnitude of 6.2 6.2.1 6.2.2.1 6.2.2.2 N.A. 6.2.4
supply voltage
Flicker 6.3 See See N.A. N.A. N.A.
IEC 61000-4- IEC 61000-4-
15 15 (\

Supply voltage 6.4 6.4 6.4 6.4 A. 4
interruptions,
dips and swells (\

Supply voltage | 6.5 6.5 6.5 N.A. AN N.A.
unbalance

Voltage 6.6 6.6.1 6.6.2.1 6 A 6.6.4
harmonics
Voltage inter- 6.7 6.7.1 6.7.2.1

2.2

/N

W. N.A. 6.7.4
harmonics > /\

Mains signalling | 6.8 6.8 .8 6.8.2) N.A. 6.8
voltage

Under-over 6.9 6.9 .9 6.9 N.A. 6.9
deviations

(N
Flagging 6.10 640 /R N [ va N.A. N.A.

Clock 6.11 NAN N 6. \-) NA. N.A. NA.
uncertainty <

testing

Variations due &Q) Al . 6.12 N.A. N.A.
to external
influence

quantities /\

and measuring un ainty are expected to meet or exceed the performance requirements
defined in IEC 61000-4-30 for class S instruments.

Products compliant with class S of IEC 61000-4-30 shall comply with the following
requirements:

— Compliance with class S operational uncertainty, based on testing, as defined in Clause 8.

— Compliance with class S functional tests as defined in Clause 7, based on common
requirements defined in Clause 5. A summary of those tests is provided in Table 2.
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Table 2 — Summary of type tests for Class S

Power System Clause | Measurement | Measurement uncertainty and | Measurement | Measurement
influence method measuring range evaluation aggregation
quantities - .

Uncertainty Variations

under due to

reference influence

conditions quantities
Power frequency 71 7.1.2 7.1.3.1 7.1.3.2 7.1.4 N.A.
Magnitude of 7.2 7.2.1 7.2.21 7222 N.A. 7.2.4
supply voltage
Flicker 7.3 N.A. N.A. N.A. N.A. N.A.
Supply voltage 7.4 7.4 7.4 7.4 7.4 N.A.
interruptions, dips
and swells Q
Supply voltage 7.5 7.5.2 7.5.2 N.A. A. 7\5\?/
unbalance /\
Voltage 76 7.6.2 7.6.3.1 7.6.3.2 NAN 765
harmonics <\ \
Voltage inter- 7.7 7.7 7.7 1 N.A. 7.7
harmonics
Mains signalling | 7.8 7.8.2 7.8.3.1 NA N.A.

&
voltage (\

Under-over 7.9 N.A. N.A S (Inal N.A. N.A.
deviations

Flagging 710 | NA. MNA. NOA, N.A. N.A.
Clock uncertainty | 7.11 | N.A. N.A. NaS N.A. N.A.
testing /\

Variations due to | 7.12 | NA. N \ N.A. N.A. N.A.
external influence

quantities

5 Functional<t? common requirements

Table 3 — Testing points for each measured parameter

Measured Class | Testing point | Testing point | Testing point | Testing point Testing point
parameter P1° P2° P3°? P4° P5°
Frequency 50 Hz ° A 42,5 Hz 50,05 Hz 57,5 Hz 50 Hz N.A.
(covers 50 Hz)
S 42,5 Hz 50,05 Hz 57,5 Hz 50 Hz N.A.
Frequency 60 Hz ° A 51 Hz 59,95 Hz 69 Hz 60 Hz N.A.
(covers 60 Hz)
S 51 Hz 59,95 Hz 69 Hz 60 Hz N.A.
Voltage magnitude A 10 % Uy, 45 % Uy, 80 % Uy, 115 % Uy, 150 % Uy,
S 20 % Uy, 45 % Uy, 70 % Uy, 95 % Uy, 120 % Uy,
Swells ° A Threshold Threshold 110 % Uy, 120 % Uy, 200 % Uy,
swell- ¢ swell+ ¢
S Threshold Threshold 110 % Uy, 120 % Uy, 150 % Uy,
swell- ¢ swell+ ¢ ~
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interharmonics f

as specified

ndaM
as ‘specified
%0n the

Measured Class | Testing point | Testing point | Testing point | Testing point Testing point
parameter P1° P2° P3° P4° P5°
Dips, Interruptions °© A Threshold Threshold 20 % Uy, 60 % Uy, 85 % Uy,
dip+ ¢ dip- ¢
S Threshold Threshold 20 % Uy, 60 % Uy, 85 % Uy,
dip+ ¢ dip- ¢
Voltage harmonics f A Fundamental Fundamental Fundamental Fundamental Fundamental
as specified as specified as specified as specified as specified
5 % on the 2" | 10 % on the 1 % on the Distortion on Distortion on
harmonic 3™ harmonic 50" harmonic all harmonics all harmonics
simultaneously | simultaneously
up to the 50" up to the 50"
order at order at 200 %
of classg/3 of class 3
com ompatibility
leyéls levels from
JE)(\ IEC 61000-2-4
S Fundamental Fundamental Fundamental F\uo)démental
as specified as specified as specifie s specified
5 % on the 2" | 10 % on the 1% on Distortion on
harmonic 3™ harmonic 40" harmoni all harmonics
simultaneously
up to the 40™
order at 100 %
of class 3
compatibility compatibility
b >eve|s from levels from
)\’ IEC 61000-2-4 | IEC 61000-2-4
Voltage A Fundamental Fundamental Fundamental

as specified

Distortion on 4

as specified

Distortion on 4

Full document details: IEC 62586-2 2013

>-|terharmonic selected selected
at 49,5 x the interharmonics | interharmonics
fundamental ° up to the 50" | ° up to the 50™
frequency order at 10 % order at 200 %
of class 3 of class 3
compatibility compatibility
levels from levels from
/\ IEC 61000-2-4 | IEC 61000-2-4
s N.A. N.A. N.A. N.A.
MsV A in @pplied Ugin applied Ugin applied Ugin applied at | Ugi, applied at
at'the at the at the the the
fund ntal fundamental fundamental fundamental fundamental
equency, frequency, frequency, frequency, frequency, with
\ with 0 % Udin with 1 % Udin with 3 % Udin with 9 % Udin 15 % Udin at
t the at the at the at the the specified
specified specified specified specified carrier
carrier carrier carrier carrier frequency
frequency frequency frequency frequency
S N.A. N.A. N.A. N.A. N.A.
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Measured parameters shall be considered individually, e.g. Testing point P1 for frequency, Testing point P2 for
flicker, etc.

Instruments intended to work at 50 Hz shall use the figures provided in the line “Frequency 50 Hz". Instruments
intended to work at 60 Hz shall use the figures provided in the line “Frequency 60 Hz”. Instruments intended to
work both at 50 Hz and 60 Hz shall use the figures provided in lines “Frequency 50 Hz” and “Frequency 60 Hz".

see details in Annex C.

Threshold swell+ = Lowest threshold for swells declared by manufacturer + uncertainty of residual voltage
measurement + hysteresis

Threshold swell- = Lowest threshold for swells declared by manufacturer — uncertainty of residual voltage
measurement — hysteresis

Threshold dip+ = Lowest threshold for dips declared by manufacturer + uncertain
measurement + hysteresis

of residual voltage

Threshold dip- = Lowest threshold for dips declared by manufacturer — unce
measurement — hysteresis

idual voltage

e

f

or each power system influence
est points are intended to be applied

em influence quantities”

Power system assK Testi tate 1\'\ Testing state S2 * | Testing state S3 ° | Testing state S4°
influence
quantities
Frequency: /\é\ ,5\H< \/\ 50 Hz 55,75 Hz 69 Hz
1) for instruments S 2,5Hz 50 Hz 55,75 Hz 69 Hz

covering both

50 Hz and 60
frequencies N
2) for instruments \Q 42>5 Hz 50 Hz 57,5 Hz
covering only X

50 Hz frequency s\ 42,5 Hz 50 Hz 57,5 Hz
3) for instruments | A~ |51 Hz 60 Hz 69 Hz
covering only

60 Hz frequency S 51 Hz 60 Hz 69 Hz -

Voltage magnitude A 10 % Uy, --- 200 % Uy, —
s [10%u,. 150 % U,

Harmonics (in A o - -

addition to the .

fundamental Harmonics:

signal) -H3:10 % Uy,

-H7: 10 % Uy,
-H11: 10 % Uy,
-H15:4 % Uy,
-H19:5 % Uy,
-H23:5 % Uy,

n
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(including ranks
below
fundamental)

fundamental
frequency; 9 % of

Udin

N

Power system Class | Testing state S1? | Testing state S2° | Testing state S3 * | Testing state S4 °
influence
quantities
S Harmonic H5: 15 % | --- --- ---
Udin» at +90°
Interharmonics ° A Frequency = 1,5 x Frequency = 0,5x Distortion applied

[Fundamental
frequency; 2,5 % of
Udin

)

at two
interharmonic
frequencies
simultaneously:

1) Frequency = 2"
harmonic plus 5 Hz
(105Hz at 50Hz,

50Hz, and/or 130Hz
a Hz),
Magnitude = 6 % of
U

din

€q cy =
0, fundamental
equency; 2,5 % of

Power Syst&\

influence quantities

\>sting state M1

Testing state M2 °

Testing state M3 °

Udin
channels. All
phase angles 120°
(equivalent to

u0=0%,
u, =0 %)

on all

80 % +0,5 % of Uy, Channel 2
87 % 40,5 % of U

din

all phase angles 120°
(equivalent to u, = 5,05 %,
u, = 5,05 %)

Channel 3

Frequency foom* 0,5 Hz fiom—1Hz £0,5 Hz foom+ 1Hz £0,5 Hz

(foom = 50 Hz and

60 Hz)

Voltage magnitude Ugin =1 % Determined by flicker, Determined by flicker,
unbalance, harmonics, unbalance, harmonics,
interharmonics (below) interharmonics (below)

Flicker P, <0,1 P, =1 + 0,1 — rectangular . P, =4 + 0,1 — rectangular .
modulation at 39 changes / min modulation at 110 changes / min

Unbalance 100 % +0,5 % of 73 % +0,5 % of Uy, Channel 1 152 % +0,5 % of Uy, Channel 1

140 % +0,5 %
128 % +0,5 %

uy = 4,95 %)

all phase angles 120°
(equivalent to uy = 4,95 %,

of Udin Channel 2

of Uy, Channel 3
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Power System Testing state M1 Testing state M2 ° Testing state M3 °
influence quantities a
Harmonics 0 % to 3 % of Uy, 10 % + 3 % of Uy, 3" at 0° 10 % =+ 3 % of Uy, 7th at 180°
5% +3 % of Uy, 5t at 0° 5% +3 % of Uy, 13t at 0°
5% x3 % of U, 29t at 0° 5% =+ 3 % of Uy, 25! at 0°
Interharmonics 0 % to 0,5 % of 1% £0,5%of Uy, at7,5f 1% £0,5%of Uy, at3,5f
U,
din

a

Influence quantities shall be considered all together, with a mix of all influence quantities.

NOTE This table is derived from Table 2 of IEC 61000-4-30:2008.

5.1.4 "External influence quantities"
Table 6 and
Table 7 specify the different testing states related to temperature a 0 upp oltage.

Table 6 — Influence of Temperature

Influence Testing state ET1 Testing state ET2 Testing state ET3
quantities
i \m‘a}imum temperature of

¢ rated range of operation

Bathe time as needed to
achieve equilibrium,
minimum 1 hour.

Temperature ® Minimum temperature of the
rated range of operation °

Bathe time as needed to
achieve equilibrium,
minimum 1 hour.

Circulating air may be forced in the testing chamber, i heimpact of product self-heating. If circulating
air is forced, then the temperature limit shall be a i account the impact of the forced air on

Table 1 and Table 2 of IEC 62586-1. Each
will have to specify the rated temperature range of

®  For PQI products, this rated
manufacturer or product nda

operation.
ble - M auxiliary power supply voltage

Influenc/e\u\aQtlt s Testing state EV1 Testing state EV2
Auxiliary poweﬁ\sup\ly%ﬁta\g >Jmm as specified by manufacturer U,,ax @s specified by manufacturer
Y

5.1.5

Table 8 specifies the different generic test criteria used in Clause 6 and Clause 7.

Table 8 — List of generic test criteria

Test criteria N° Definition
TC10s(unc) Every 10 s frequency measurement shall be within their specified uncertainty.
TC10s(sam) Every 10 s frequency measurement shall be the same (within twice the intrinsic
uncertainty).
TC(11< N £13) Counter number of frequency readings in 2 min: 11<N<13
TC10/12(unc) Every basic 10/12 cycles measurement shall be within their specified uncertainty.
TC150/180(unc) Every 150/180 cycles aggregation measurement shall be within their specified

uncertainty.

TC10/12(unc)-harm For the harmonic order(s) being tested, every basic 10/12 cycle measurement shall
be within the uncertainty specified in IEC 61000-4-7 class |I.
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Test criteria N° Definition

TC150/180(unc)-harm For the harmonic order(s) being tested, every 150/180-cycle aggregation
measurement shall be within the uncertainty specified in IEC 61000-4-7 class .

TC10-min(unc)-harm For the harmonic order(s) being tested, every 10-min aggregation measurement shall
be within the uncertainty specified in IEC 61000-4-7 class .

TC150/180(unc)-thd The total harmonic distortion is calculated according to the definition for subgroup
total harmonic distortion (THDS) in IEC 61000-4-7.

TC10/12(unc)-interharm For the interharmonic order(s) being tested, every basic 10/12 cycle measurement
shall be within the uncertainty specified in IEC 61000-4-7 class I.

TC150/180(unc)-interharm For the interharmonic order(s) being tested, every 150/180-cycle aggregation
measurement shall be within the uncertainty specified in IEC 61000-4-7 class .

TC10-min(unc)-interharm For the interharmonic order(s) being tested, every 10-min aggregation measurement
shall be within the uncertainty specified in IEC 61000-4-7;I\ ss |.

A)
NOTE The manufacturer may proceed with several repetitions of the same testin s ence,\to ensure\that results
are repeatable. &

5.2 Testing procedure

5.2.1 Device under test

The device under test shall be representative of the

5.2.2 Testing conditions
Reference conditions for testing defined

otherwise specified. For PQIl prod
IEC 62586-1.

For Class A testing, @ chronisation device shall be used.

6.1 Power frequ
6.1.1 General

Frequency measurement shall be made on the reference channel.

6.1.2 Measurement method

Each test shall last at least 2 min.
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A1.1.1 | Check that averaging interval | L0OP (;ee scheme Count the number of TC10s(sam)
is 10 s below): frequency readings in
P1-P3 triangle 2 min (N)
Duration: 5 s TC(11< N <13)
P3-P1 triangle
Duration: 5 s
fHz
6.1.3 Measurement uncertainty and measuring rang
6.1.3.1 Uncertainty under reference condition
Each test shall last at least 1 min. <\ & G
N° Target of the test Testing poin Co mentary test Test criterion (if
according to Table 3 conditions test is applicable)
A1.2.1 Check measuring range P1 féﬂ Frewy a \72 TC10s(unc)
. a
A1.2.2 Check measuring ran@a P2 k@qm ‘\> --- TC10s(unc)
A1.2.3 | Check measuring Nge I?'S\Q)r Wyy --- TC10s(unc)

a

60 Hz".

Instruments intended towork at
intended to wor 60 Hz shall
work both at 50 H

rovided in the line “Frequency 60 Hz”. Instruments intended to

shall use the.figures provided in the line “Frequency 50 Hz". Instruments
figures
the\f

iglres provided both lines “Frequency 50 Hz” and “Frequency

6.1.3.2

Each test shall last east 1
AN

Mfluence quantities

harmonics on measurement
uncertainty (for further
calculations as required in
Clause 8).

N° Ta&t o Wﬁ Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A1.3.1 Measure inM of voltage P2 for Frequency 2° S1 for voltage TC10s(unc)
magnitude on measurement magnitude.
uncertainty (for further
calculations as required in
Clause 8).
A1.3.2 Measure influence of P2 for Frequency 2° S1 for Harmonics TC10s(unc)

a

b

Frequency measurement is made on the reference channel.

Instruments intended to work at 50 Hz shall use the figures provided the line “Frequency 50 Hz". Instruments
intended to work at 60 Hz shall use the figures provided in the line “Frequency 60 Hz”. Instruments intended to
work both at 50 Hz and 60 Hz shall use the figures provided both in lines “Frequency 50 Hz” and “Frequency
60 Hz".
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Measurement evaluation

N°

Target of the test

Test

A1.41

Reference channel

It shall be checked that the frequency measurement is made on the
reference channel.

6.1.5

Measurement aggregation

Aggregation is not required for power frequency.

6.2
6.2.1

Each test shall last at least 1 s.

Magnitude of supply voltage

Measurement method

N°

Target of the test

Test

A2.1.1

Check gapless and non-
overlapping measurement

A test shall be achieved accordlng&tw\e‘g\@nnex E.

NOTE The following tests are not listed here because they are covere ot\e% eck tfrue RMS
measurement (covered by other tests), check basic accuracy of 10 easuremen vered by other tests)

6.2.2

6.2.2.1

Each test shall last at least 1 s.

Measurement uncertainty and measu

Uncertainty under refere

N° Target of the te stln po Complementary test Test criterion (if
ble 3 conditions test is applicable)
A2.2.1 | Check measuring for --- TC10/12(unc)
ag 'ude
A2.2.2 | Check meaéuting range P3 %@/g) TC10/12(unc)
\n\ nitude
A2.2.3 | Check measu for Voltage TC10/12(unc)
/\ magnitude

single influence quantities

Ta\rgw\of>e test

Testing points
according Table 3

Complementary test
conditions according
to Table 4

Test criterion (if
test is applicable)

A2.3.1

Measure influence of

frequency on measurement

uncertainty (for further

calculations as required in 8).

P3 for Voltage
magnitude

S1 for Frequency ---

S3 for Frequency ---

S4 for Frequency ---

A2.3.2

Measure influence of

harmonics on measurement

uncertainty (for further

calculations as required in 8).

P3 for Voltage S1 for Harmonics

magnitude

TC10/12(unc) on
ch1 compared to a
reference voltage

6.2.3

Measurement evaluation

Not applicable.
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6.2.4 Measurement aggregation
6.2.4.1 10/12 cycles with 10 min synchronisation
Each test shall last at least 11 min, and shall contain at least two consecutive RTC 10 min
ticks.
N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A2.41 Check aggregation overlap 1 P3 for Voltage f=59,99 Hz (covering Test the time tag,

magnitude

60 Hz) or f = 49,99 Hz
(covering 50 Hz)”

Test duration = 11 min

and the sequence
number of blocks for
proper re-
nchronization to
10-min tick as

NOTE 59,99 Hz = (2999,5/600) x 12;

10 minute tick should occur in the middle of the 10/12 cycle time interval number 3000.

49,99 Hz = (2999,5/600) x 10

6.2.4.2 150/180 cycles aggregation with 10 mi
Each test shall last at least 11 min, and shall ¢ontai
ticks. <\
N° Target of the test Testing poin Co mentary test Test criterion (if
accofding to Table 3 conditions test is applicable)
A2.51 Check aggregation overlap 2 Test the

9,

Loop\(see
W)

\2/?50,125 Hz (covering
0 Hz) and/or 60,15 Hz
(covering 60 Hz)

depending on
manufacturer selection.

aggregation of
10/12 cycles data
into 150/180 cycles
interval relative to
the 10-min tick as
specified in

IEC 61000-4-30.

1 min

NOTE 1

2 min 3 min

The time on X axis is not necessarily

synchronised on the 10-min tick

NOTE 2 50,125 Hz = (200,5 / 600) x 150;

10 min tick should occur in the middle of the 150/180 cycle time interval number 201.

60,15 Hz = (200,5 / 600) x 180

6.2.4.3 10 min aggregation

Each test shall last at least 11 min, and shall contain at least two consecutive RTC 10 min
ticks.

Documents

Document Sharing Hub

Full document details: IEC 62586-2 2013


http://avadocuments2026.com/doc/iec-62586-2-2013
http://avadocuments2026.com/doc/iec-62586-2-2013

62586-2 © IEC:2013 -23 -

N° Target of the test Testing points Complementary test Test criterion
according to Table 3 conditions according
to Table 4
A2.6.1 Check 10-min aggregation Loop (see scheme S2 for Frequency Test the
below): aggregation of

10/12 cycles data

' into 10 min interval
linearly fro_m P1 to relative to the 10-
P3 for 1 min min tick as specified
duration, then in IEC 61000-4-30.

— linearly from P3 to
P1 for 1 min
duration

— voltage changing

NOTE The time
syncwised 0/1@2\1

6.2.4.4 2-h aggregation

N° Target of the test esti oin >omp|ementary test Test criterion (if
according to\Tabl conditions test is applicable)
A2.7.1 Check 2h aggregatio It sh ch the 2-h aggregated value is provided by the
N pm nder te t.

6.3 Flicker

Test shall be perform
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)

Ad4.1.1 Check U, (1/2) are P4 for Frequency ? for This test does not — Check, for each
independently synchronized atleast 15s ¢. require synchronized channel, that the
on each channel on zero generator. sequence of
crossing. Voltage step should be o . Urms(1/2) in the

made.on zero - At T1, inject 0 % Udin instrument
crossing. |nterr_upt|on of complies to the
duration 2 cycles sequence defined
followed by a step at in Figure 4.
90 % Udin and of 2
cycles, then a steady | — Check time tag of
state at 94 % Ugijn on Urms(1/2) (N+1)
channel 1 on channel 1: T1
1
— At T1+10cycles + 1/ + %2 cycle.
cycle, apply the same eck that time
profile on chann taghof Urms(1/2)
— At T1+20cycles is
ycles+
- eck that time
tag of Urms(1/2)
(N+1) on
channel3 is
T1+20,5cycles+
1/2cycle.

A4.1.2 Check amplitude and Check that all
duration accuracy durations and
requirement d amplitudes reported

. on the dips/ swells/
The (?hange of signal interruption
amplitude to create measurements are
_ s/swglls/mterrupthn complying with
WI” be simultaneous in IEC 61000-4-30
time. 5.4.5.1 (amplitude
Test shall be achieved | @ccuracy
with the following requirement) and
: : durations: 1; 1,5; 2,5; 5.4.5.2 (duration
10; 30 and 150 cycles. | @ccuracy
requirement)
See Figure 5, Figure 6,
Figure 7 and Figure 8 The expected
duration results are
Injected duration +
0,5 cycles, see
Figure 5 and Figure
6 where the
expected duration is
3 cycles + 0,5
cycles.
The expected
amplitude results
are Injected Px
amplitude + 0,2 %
Uyi,, (Px being P5 or
P3).
A4.1.3 | Check threshold P2 for swells °° This test does not Check the duration
a require synchronized accuracy complies
P4 for Frequency generator. with IEC 61000-4-30
P1 for swells °° The change of signal 5:4.5.2
a amplitude to create The expected
P4 for Frequency dips/swells/interruption duration result is 2,5
P2 for Dips/Int.®® will be simultaneous in cycles + 0,5 cycles.
P4 for Frequency ° time-
- oo Test shall be achieved
P1 for Dips/Int. with the following
P4 for Frequency ° duration: 2,5 cycles.
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A4.1.4 | Check influence of mains P1 for Frequency 2 This test does not Check the duration
frequency. ) b require synchronized accuracy complies
P3 for Dips/Int. generator. with IEC 61000-4-30
5.4.5.2
P3 for Frequency ® The change of signal
P3 for Dips/Int. b amplitude to create The expected

dips/swells/interruption duration result is
will be simultaneous in respectively 2 and
time. 30 cycles + 0,5

Test shall be achieved cycles.

with the following
durations: 2 and 30

cycles. /‘

A4.1.5 Check dips / interruptions / A test shall be achieved according to the req ments 0f\6.4.2 and
swells in a polyphase system | 6.4.3. (—\

A4.1.6 | Check sliding voltage 1) configuration: select | See Figure 9 o dip shoyld be
reference — Steady state sliding reference detected,
operation © voltage, dip threshold

set to 90 %U,,
hysteresis=2 % Uy, -

2) Inject steady state
voltage at U, for at
least 5 min. Then
decrease voltage

amplitude by to 95 ¢

Uin/fOrg min n

87 B VUi, for§ min.

3) Inj ip of5 Verify that
instrument is
detecting a dip at
57,5 % of U, .

NOTE 57,5 % =
50/87 x 100 %

N

voltage
iding\referen

A4.1.7 | Check sliding
reference
start up co

See Figure 10 The instrument shall
detect an
interruption start.

2) Purn on the
instrument with 0V
injected at the voltage

inputs.

3) After 5 min + Verify that the
instrument boot up instrument has
time, inject voltage = detected an end of
Ugin interruption

NOTE 2 The purpose
is to check that the
sliding reference
voltage is built from an
initial value of Udin, not
refreshed until  the
voltage is applied.
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N° Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

60 Hz".

sliding reference voltage.

¢ The use of sliding reference voltage is optional.

2 Instruments intended to work at 50 Hz shall use the figures provided line “Frequency 50 Hz". Instruments
intended to work at 60 Hz shall use the figures provided in line “Frequency 60 Hz”. Instruments intended to work
both at 50 Hz and 60 Hz shall use the figures provided both in line “Frequency 50 Hz” and in line “Frequency

b Test points P1, P2, P3, P4 and P5 as described in Table 3 and in IEC 61000-4-30 table C.1.
¢ Test point P1 must not be identified as a dip/swell, and testing point P2 must be identified as a dip/swell.
4 Recommended values for threshold dip is 90 % Uyi,» for swell threshold is 110 % Uy, Hysteresis =2 %.

This test is applicable only if the manufacturer implements

Test signal phase 1

100

50}

50— d
-100—
|

I

-15
0 0,1

Zero crossing at T1

05 0,6

151 T
100—

50—

-50

-100

-15
0 0,4
Zero crossing at Th+ 0 cycle
N Test sng al phase 3
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1/2 cycle RMS phase 1

10 0—©
é-e-eo 00000000000000000600060000006000006000-000 000000 0-0-(
80— ", : —
o .
60— L o _
40— —
20— —
000 | | | | |
0 01 02 03 0,4 05 06
1/2 cycle RMS phase 2
100 6 6-6-6-0-6—06-06—-06-O—O6—-O6-O—-6-O—O6—-O6-06-O0-O6-0
T T =, T '6.000000000000000006/00:000 0 0:0-09
0-0-0
80— B : —
o .
60— 8 : ° -
40— —
20— —
I I J
©-6-¢
0 01 0.2 03
1/2 cycle RMS phase 3
10— -6 —0—O—O—O—O—O—O—C—O—O—0—0—-O—0—0 6 0-6-0-0-0-0-06daoe
! ! I 0-©:0:000
80— |
60— —
40— —
20— —
| | |
0 0,1 0,2

Figure 2 — Detail 1 of waveform for tes

(N

0,6
IEC 2950/13

of dips according to test A4.1.1

Udin

2 % Hysteresis
90 %

N

O==0

2 % Hysteresis
0 %

Vdip duration

O

Vdip start

Figure 3 — Detail

2 of waveform for tests of dips

Vdip end

IEC 2951/13

according to A4.1.1

Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)
N N+1 N+2 N+3 N+4 N+5 N+6 N+7

100 70 0 0 0 64 90 90
Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)
N+8 N+9 N+10 N+11 N+12 N+13 N+14 N+15

90 92 94 94 94 94 94 94

Figure 4 — Detail 3 of waveform for tests

Full document details: IEC 62586-2 2013

of dips according to test A4.1.1

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-62586-2-2013
http://avadocuments2026.com/doc/iec-62586-2-2013

- 28 - 62586-2 © IEC:2013

Test signal: dip 60 %, 2,5 cycles

150

S T
AN

ERVRIRRIR
Vv

-150
0,04 0,06

o
o
o
N

IEC 2952/13

Figure 5 — Detail 1 of waveform for test ing to test A4.1.2

1/2cycle R
120 <—\ >
100 \ff/\@ i)\/ G &0
% s Q\/ i
(\ \A 29““"6‘"“"6 P
20 \}
0
0 0,02 0,04 0,06 0,08 0,10 0,12

IEC 2953/13

Figure 6 — Detail 2 of waveform for tests of dips according to test A4.1.2
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Test signal: swell 200 %, 2,5 cycles

A

a1 f\\ A

jANA

LT
VU

300

-300
0 0,02 0,04 0,06

IEC 2954/13

Figure 7 — Detail 1 of waveform for test ding to test A4.1.2

1/2 cycle RMS
200 \ &0 "\)c
AR TA
160 [ o} o)
NRUEANDS
SR
0 —s o <)
%V
40
-
20
0
0 0,02 0,04 0,06 0,08 0,10 0,12
IEC 2955/13

Figure 8 — Detail 2 of waveform for tests of swells according to test A4.1.2
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Figure 9 — Sliding reference voltage tes
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6.4.2 Check dips / interruptions in polyphase system
N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
Ad4.2.1 Check that dips and P4 for frequency for at | This test does not - For each channel,

interruptions are properly
detected in a polyphase
system, by applying a single
test with a 3 phase non
synchronous disturbance that
contains both a dip and an
interruption

least 15 s.

Dip threshold = 90 %
U hysteresis =2 %

din,

din
Interruption threshold
=10 % Uy, hysteresis
=2% U

din

Voltage steps should
be made on zero
crossing for each
phase.

require a synchronized
generator.

- Begin the test with all
three phases set to U,

- At t1 (synchronized to
zero crossing on phase
1), inject 0 % U, on
phase 1

- At t1+1cycle
(synchronized to ze
crossing on phase’2),
inject 0 % Uy
phase 2

(synchronijzed to zero
i n phase 2),

inject 100 % Uy, on
phase 2

2 At t4 (synchronized to
zero crossing on phase
1), inject 100 % Uy;,, on
phase 1

See Figure 11, Figure
12 and Figure 13

check that the
sequence of
Urms(1/2) in the
instrument complies
to the sequence
defined in Figure 9.

- Check that the
polyphase dip
duration is correctly

interfuption duration
is correctly reported
as 1,5 cycles (within
the timing accuracy
defined in

IEC 61000-4-30).

- Check that the
remaining voltage
for the dip
measurement is
correctly reported
as 0 % U, (within
the magnitude
accuracy defined in
IEC 61000-4-30).

< N
pess OO

Dip threshold

Interruption threshold

|

&

Dip starts

Interruption starts

NOTE The figure is not drawn to scale.

|

2 t3

[ - A

DINT duration

t4 DDIP duration

IEC 2958/13

Figure 11 — Detail 1 of waveform for test of polyphase dips/interruptions
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A \
VY VY

WAl AN
SV IR

s VL AL

VVIVY ANV
- :

2O 6 o e

Figure 12 — Detail 2 of wavef% Myphase dips/interruptions

Urms(1/2) | Urms(4/2) ms(1/2 rm\(\%vﬁ s(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)

N N 2 +4 N+5 N+6 N+7
(start (start of
dip interrupt.)

Phase 1 | 100 NN o 0 0 0 0

Phase 2 | 100 ‘1Qo 105\/\ 70 0 0 0 0

Phase 3 | 100 \\QO 100 | 100 100 70 0 0
< >

s1/2& ms(1/2) |"Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)
+8 +9 N+10 N+11 N+12 N+13 N+14 N+15

nd of (end of
interrupt.) dip)

Phase 1 0 0 0 0 0 70 100 100
Phase 2 0 0 0 70 100 100 100 100
Phase 3 0 70 100 100 100 100 100 100

Figure 13 — Detail 3 of waveform for test of polyphase dips/interruptions
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6.4.3 Check swells in polyphase system
N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A4.3.1. | Check that swells are P4 for frequency for at | This test does not — for each channel,
properly detected in a least 15 s. require a synchronized check that the
polyphase system by _ generator. sequence of
applying a single test with a Swelol thre§hold = ) ) Urms(1/2) in the
3 phase non synchronous 110 % Udin, hysteresis | - Begin the test with instrument
swell injection =2% Uy ;‘2' ltjhree phases set complies to the
Voltage steps shall be din sequence defined
made on zero crossing | — At t1 (synchronized in Figure 15
for each phase. to zero crqs_sing on _ Check that the
phasoe 1), inject polyphase swell
130 % Uy, on duration is
phase 1
— Attl+1cycle
(synchroni
_ polyphase swell
amplitude is
correctly reported
as 150 % Uy,
(within the
magnitude
accuracy defined
in IEC 61000-4-
30).
crossings on
phase 1 and phase
3), inject 100 % U,
on both phase 1
and phase 3
— At t3 (synchronized
to zero crossing on
phase 2), inject
100 % Uy, on
phase 2
See Figure 14 and
(\ Figure 15
<\\ I
]
Swell ; — — :
amplitude » )
4 H !
: )
1 )
1 ]
: 1
]
; : Swell threshold
—g | k
1 )
Phase 2 ) )
Phase 1 #,_ e ——
Phase 3 ! :
« » | DPOLYSWL = t3-t1
) )
R
Swell starts |t ;
1
1
1

t3

IEC 2960/13

Figure 14 — Detail 1 of waveform for test of polyphase swells
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Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)
N N+1 N+2 N+3 N+4 N+5 N+6 N+7
(start of
swell)
Phase 1 100 116 130 130 130 130 130 130
Phase 2 100 100 100 116 130 130 130 130
Phase 3 100 100 100 100 100 127 150 150
Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2) | Urms(1/2)
N+8 N+9 N+10 N+11 N+12 N+13 N+ N+15
(end of
S eI}—)\
Phase 1 | 130 116 100 100 100 100 / 00 155\
Phase 2 | 130 130 130 130 130 196+ db\\ “rao”
Phase 3 | 150 127 100 100 100 ?&g \16Q 100
Figure 15 — Detail 2 of waveform for te o\lykga e s
6.5 Supply voltage unbalance

6.5.1

Use a 3 channel AC power source that
the reference conditions: voltage +0,0

NOTE

6.5.2

General

Reference conditions f

MeasuremenMet

ertainty and measuring

ollowing stability ratings under

range

N°

Ta rgzr\ogtlﬁztest >

st}n@ditions

Complementary test

conditions

Test criterion (if
test is applicable)

A5.1.1

measureme

Check accuracy of unbatance

Wa\ 3 channel
er source and
adjust

Channel 1 (L1 to N) to
100 % of Uy,

Channel 2 (L2 to N) to
100 % of Ugin

Channel 3 (L3 to N) to
100 % of Ugin

check if u0 and u2
is between 0 % and
0,15 %

A5.1.2

Check accuracy of unbalance
measurement

Connect the 3 channel
AC power source and
adjust

Channel 1 (L1 to N) to
73 % of Udin

Channel 2 (L2 to N) to
80 % of Udin

Channel 3 (L3 to N) to
87 % of Udin

check if u0 and u2
is between 4,9 %
and 5,2 %
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N°

Target of the test

Testing conditions

Complementary test
conditions

Test criterion (if
test is applicable)

A5.1.3

Check accuracy of unbalance
measurement

Connect the 3 channel
AC power source and
adjust

Channel 1 (L1 to N) to
152 % of Udin

Channel 2 (L2 to N) to
140 % of Ugin

Channel 3 (L3 to N) to
128 % of Ugin

check if u0 and u2
is between 4,8 %
and 5,1 %

A5.1.4

Check accuracy of unbalance
measurement with phase
displacement with a 4 wires
system.

Connect a 3 channel
AC power source and
adjust

Channel 1 (L1 to N) to
100 % of Ui , 0°

Channel 2 (L2 to N) to
90 % of Ugjn , -122°

Channel 3 (L3 to N) to
100 % of Uy, , +118°

check if u0 = 2,47 %

6.5.3

It shall be verified that the aggregated
accuracy test of the aggregated values

6.6
6.6.1

Each test shall last at If@\/\ seco

Aggregation

Voltage harmonics

Measurement m d

N° Tar test ernts Complementary test Test criterion (if
\%:co o Table 3 conditions test is applicable)
A6.1.1 ﬁ all be achieved according to the requirements of Annex E
A6.1.2 Apply reference --- TC10/12(unc) harm
conditions, plus P1 for for the 2" harmonic
harmonics (verify basic (2" harmonic is
subgroup measurement) present at 5 %)
Apply reference --- TC10/12(unc)-harm
conditions, plus P1 for for the 2" harmonic
interharmonics) (no significant
content detected)
Apply reference --- TC10/12(unc)-harm
conditions, plus S4 for for the 2" harmonic
interharmonics (2" harmonic is
present at 4 %)
A6.1.3 Check that measurements --- --- Verify that at least
are made at least up to the 50 harmonics are
50" order provided by the
device
A6.1.4 If total harmonic distortion is Apply reference --- TC150/180(unc)-thd
calculated, check that it is conditions plus P5 for (significant
the subgroup total harmonic harmonics distortion detected)
distortion (THDS) from
IEC 61000-4-7 Apply reference --- TC150/180(unc)-thd
conditions plus P5 for (no significant
interharmonics distortion detected)
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designed anti-aliasing filter is
used on the device, providing
(in combination with

oversampling) an attenuation

conditions plus 10 %
of Ugin at 75,0 x the
fundamental frequency
a

N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A6.1.5 Check that a crest factor of Apply reference --- TC150/180(unc)-
at least 2 is supported by the | conditions plus S1 for harm for all 50
device harmonics (crest factor harmonics
of 2)
A6.1.6 | Check that a properly Apply reference --- TC150/180(unc)-

harm for all 50
harmonics (no
aliasing detected)

exceeding 50 dB for any
frequency producing an alias
below or up to the 50th
harmonic.

Apply reference
conditions plus 10 %
of Ugin at 150,0 x the
fundamental frequency
a

armonics (no
aliasing detected)

TC150/180(unc)-
harm for all 50

Apply reference
conditions plus 10 %
of Ugin at 501,0 x the
fundamental frequency

liasing detected)

imumytesting requirement.

r test, other spectral
The test lab applying this
ore exhaustive test of the

6.6.2

6.6.2.1

Measurement uncertainty and m

Uncertainty under reference conditi

Each test shall last at Iea{ﬁ*o\(\

N° Target of the est Test }po}m_? Complementary test Test criterion (if
ccording\to Table 3 conditions test is applicable)
A6.2.1 Check m certal efe n}s\c)a%dltlons --- TC150/180(unc)-
— single ev ptus P™Nfor harmonics harm for applicable
LA harmonics
A6.2.2 Check measuring™unce |n\y\\§f}>rence conditions --- TC150/180(unc)-
- smgle odd\harmonic s P2 for harmonics harm for applicable
harmonics
A6.2.3 easuring un erta\’mf{ Reference conditions --- TC150/180(unc)-
single hig rmoni plus P3 for harmonics harm for applicable
harmonics
A6.2.4 Check suring . range — low | Reference conditions --- TC150/180(unc)-
end plus P4 for harmonics harm for applicable
harmonics
A6.2.5 | Check measuring range — Reference conditions --- TC150/180(unc)-
high end plus P5 for harmonics harm for applicable
harmonics
NOTE The 150/180-cycle values are selected for these tests for ease of data extraction, as it will be necessary to
extract measurement data for all 50 harmonics, and this is easier to do in a 3-s window than a shorter one.
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6.6.2.2 Variations due to single influence quantities

Each test shall last at least 10 s.

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions according

Test criterion (if
test is applicable)

A6.3.1

Check influence of frequency
on measurement uncertainty

plus P3 for harmonics
(highest harmonic
order)

(highest frequency)

to Table 4
Reference conditions S1 for frequency TC150/180(unc)-
plus P1 for harmonics (lowest frequency) harm for all 50
(lowest harmonic harmonics
order)
Reference conditions S3 or S4for frequency TC150/180(unc)-

harm for all 50

\hﬂonics

A6.3.2

Check influence of voltage
magnitude on measurement
uncertainty

Reference conditions

S1 for voltage h
magnitude (lowes
voltage)

150K 80(unc)-

AN

plus P2 for harmonics arm for all 50
harmonics
Reference conditions S3 for valtage C150Q/180(unc)-
plus P2 for harmonics magnitude _(highe h or all 50
volg(g%)\ harmonics

NOTE The 150/180-cycle values are selected for these tests for e extracti WWHI be necessary to
extract measurement data for all 50 harmonics, and this is easier/fo do in a 3-s>window than a shorter one.

6.6.3

Measurement evaluation

Not applicable.

6.6.4 Measurement aggregation
6.6.4.1 10/12 cycles
Each test shall last at|l
ticks. /\
N° TargM Testing points Complementary test Test criterion (if
\N ing to Table 3 conditions test is applicable)
A6.4.1 \B‘gbe/rence conditions f=49,99 Hz or Test the time tag,
plus P2 for harmonics 59,99 Hz and the sequence

Check agg ga\r'on\ver 1

Test duration = 11 min

number of blocks for
the 3" harmonic.

NOTE 59,99 Hz =

999,5/600) x 12;

10 min tick howtmth\eﬁddle of the 10/12 cycle time interval number 3000.

49,99 Hz = (2999,5/600) x 10

6.6.4.2

150/180 cycle aggregation with 10 min synchronization

Each test shall last at least 11 min, and shall contain at least two consecutive RTC 10 min

ticks.
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N° Target of the test Testing points Complementary test Test criterion (if

according to Table 3 conditions test is applicable)
A6.5.1 Check aggregation overlap 2 Maintain reference f =50,125 Hz (covering | TC150/180(unc)-
conditions (including a | 50 Hz) or 60,15 Hz harm for the 3"
constant fundamental (covering 60 Hz) harmonic, with
component), and add depending on correct aggregation
varying harmonic manufacturer selection. | of the 10/12-cycle
content as described: values for each of
the two overlapping
— Start atP2 for 150/180—Cycle
harmonics aggregation

— Ramp the harmonic intervals

content down by
1 %/s until it
reaches 0 %

— Ramp the harmonic
content up by 1 %/s
until it reaches P2

— Repeat <\
10 min tick should occur in the middle of the 150/180 cycle time interval number 201\ \)
NOTE 50,125 Hz = (200,5/600) x 150; 60,15 Hz = (200,5/600) x 180&\

6.6.4.3 10 min aggregation

Each test shall last at least 11 min, d all_ contain Ie@st wo consecutive RTC 10 min

ticks.
N° Target of the test esting point \})omplementary test Test criterion (if
/_Q:o ding. to Fable conditions test is applicable)
A6.6.1 | Check 10-min aggreg ion\( f = 49,99 Hz or TC10-min(unc)-
59,99 Hz Test duration harm for the third
=11 min harmonic, with
correct aggregation
of the 10/12-cycle
values based on the
block sequence
. numbers
harmonics
— Ramp the harmonic
content down by
1 %/s until it
reaches 0 %
— Ramp the harmonic
content up by 1 %/s
until it reaches P2
— Repeat
10 min tick should occur in the middle of the 10/12 cycle time interval number 3000.
NOTE 59,99 Hz = (2999,5/600) x 12; 49,99 Hz = (2999,5/600) x 10
6.6.4.4 2 h aggregation
N° Target of the test Testing points Complementary Test criterion (if test
according to Table 3 test conditions is applicable)
A6.7.1 Check 2-hour aggregation It shall be checked that the 2 h aggregated value is provided by the
equipment under test.
Documents

Document Sharing Hub

Full document details: IEC 62586-2 2013


http://avadocuments2026.com/doc/iec-62586-2-2013
http://avadocuments2026.com/doc/iec-62586-2-2013

62586-2 © IEC:2013

6.7
6.7.1

Voltage inter-harmonics

Measurement method

Each test shall last at least 10 s.

-39 —

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

A7.1.1

Check that the 10/12-cycle
measurement intervals are
gapless and non-overlapping

A test shall be achieved according to the requirements of Annex E

A7.1.2

Check that the 10/12-cycle
measurements use the
interharmonic subgroup
measurement (Uisg.h) from
IEC 61000-4-7

Apply reference
conditions, plus P1 for
harmonics

ignificant content
e
int nic)

TC10/12(unc)-
interharm for the
o |nterharmon|cs

Apply reference
conditions, plus P1 for
interharmonics

m%

WZ(unc)-
intefharm for the

interharmonic
between the
fundamental and the
2" harmonic
(interharmonic is
present)

A7.1.3

Check that measurements
are made at least up to the
50" order

7

Verify that at least
50 interharmonics

are provided by the
device

6.7.2

6.7.2.1

Each test shall I@

Uncertaint

N° Target of\the Mng points Complementary test Test criterion (if
/O\ rding to Table 3 conditions test is applicable)
A7.2.1 rtain Reference conditions --- TC150/180(unc)-
interharm for all 50
interharmonics
A7.2.2 uncestainty | P1 for interharmonics --- TC150/180(unc)-
order interharm for all 50
onic interharmonics
A7.2.3 Check measuri g uncertainty | P2 for interharmonics --- TC150/180(unc)-
— single medium order interharm for all 50
interharmonic interharmonics
A7.2.4 Check measuring uncertainty | P3 for interharmonics --- TC150/180(unc)-
— single high order interharm for all 50
interharmonic interharmonics
A7.2.5 Check measuring range — low | P4 for interharmonics --- TC150/180(unc)-
end interharm for all 50
interharmonics
A7.2.6 | Check measuring range — P5 for interharmonics --- TC150/180(unc)-
high end interharm for all 50
interharmonics
The 150/180-cycle values are selected for these tests for ease of data extraction, as it will be necessary to extract
measurement data for all 50 interharmonics, and this is easier to do in a 3 s window than a shorter one.
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Variations due to single influence quantities

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions according
to Table 4

Test criterion

A7.3.1

Check influence of frequency
on measurement uncertainty

P1 for interharmonics
(lowest interharmonic
order

S1 for frequency
(lowest frequency)

TC150/180(unc)-
interharm for all 50
interharmonics

P3 for interharmonics
(highest interharmonic
order)

S4 for frequency
(highest frequency)

TC150/180(unc)-
interharm for all 50
interharmonics

A7.3.2

Check influence of voltage

magnitude on measurement

uncertainty

P2 for interharmonics

S1 for voltage
magnitude (lowest
voltage)

150/180(unc)-
interharm for all 50
interharmonics

P2 for interharmonics

S3 for voltage
magnitud ighest
voltage)

C150/180{unc)-
interharqyfor all 50

interharmonics

The 150/180-cycle values are selected for these tests for ease of data ext
measurement data for all 50 interharmonics, and this is easier to do in a~3-

necessary to extract
ter one.

6.7.3

Measurement evaluation

Not applicable.

6.7.4

6.7.4.1

Each test shall last at least 1

Measurement aggregation

10/12 cycles with 10 min sync

in, a

izatio

raction, ﬁvill
S Wi WMS

ain at least two consecutive RTC 10 min

ticks. [\/\ i\
N° Targeét of the test sting points Complementary test Test criterion (if
\agcor ing’to Table 3 conditions test is applicable)
A7.4.1 Check aggregation owerlap, 1 Merharmonics f=49,99 Hz or Test the time tag,
59,99 Hz and the sequence
o ) number of blocks for
Test duration = 11 min | he interharmonic at
7,5xthe fundamental
N frequency.
10 min tick UNU dele of the 10/12 cycle time interval number 3000.
NOTE 59,99 Hz = 99,5 600) x 12; 49,99 Hz = (2999,5/ 600) x 10

6.7.4.2

150/180 cycle aggregation with 10 min synchronization

Each test shall last at least 11 min, and shall contain at least two consecutive RTC 10 min

ticks.

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

A7.5.1

Check aggregation overlap 2

Maintain reference
conditions (including a
constant fundamental
component), and add
varying interharmonic
content as described:

— Start at P2 for
interharmonics

f =50,125 Hz (covering
50 Hz) or 60,15 Hz
(covering 60 Hz)
depending on
manufacturer selection.
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N° Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

— Ramp the
interharmonic
content down by
1 %/s until it
reaches 0 %

— Ramp the
interharmonic
content up by 1 %/s
until it reaches P2

— Repeat

150/180-cycle
aggregation
intervals

NOTE 50,125 Hz = (200,5/ 600) x 150;

10 min tick should occur in the middle of the 150/180 cycle time interval number 201.

60,15 Hz = (200,5 / 600) x 180

6.7.4.3 10 min aggregation

Each test shall last at least 11 min, and shall contain at

ticks.

N\

ive RTC 10 min

N° Target of the test

Testing points

Cpompl erWst
/gon itions

Test criterion (if
test is applicable)

A7.6.1 Check 10-min aggregation

QO

P
ihterharmonic

content up by 1 %/s
until it reaches P2

— Repeat

TC10-min(unc)-
interharm for the
interharmonic at 7,5
x the fundamental
frequency, with
correct aggregation

TC150/180(unc)-
interharm for all 50
interharmonics he
10/12-cycle values
based on the block
sequence numbers

10 min tick should oceur |

NOTE 59,99 Hz = (2 / 600) x 12;

Mddle of the 10/12 cycle time interval number 3000.

49,99 Hz = (2999,5 / 600) x 10

6.7.4.4 2 h aggregation

N° Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

A7.71 Check 2-hour aggregation

equipment under test.

It shall be checked that the 2 h aggregated value is provided by the
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6.8 Mains signalling voltages on the supply voltage
6.8.1 Measurement method
N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A8.1.1 Verify that the user can --- --- Product allows the
specify the carrier frequency user to configure
to monitor, up to 3 kHz monitored carrier
frequencies up to
3 kHz
A8.1.2 | Verify that the user can --- --- Product allows the
specify the detection user to configure
threshold (above 0,3 % Uy, ) detection threshold
and length of recording and recording
period (up to 120s) peried as specified
A8.1.3 If method 1% is implemented, Configure the product --- -2
verify proper implementation to monitor a carrier
frequency of 1 060 Hz.
Apply the following
test points for mains
signalling, each of
which apply two
interharmonic
frequencies
simultaneously on th
same signal m (\
refe/pe’r}SQ con ns. N
1060 i TC10/12(unc),
(shoul where the expected
value is the RMS
voltage for the
component at
1060Hz only
TC10/12(unc),
where the expected
value is the RMS
voltage for the
component at
1060Hz only
A8.1.4 Configure the product --- ---
onitor a carrier
frequency of
316,67 Hz.
Apply the following
test points for mains
signalling, each of
which apply two
interharmonic
frequencies
simultaneously on the
same signal under
reference conditions.
Middle two bins --- TC10/12(unc),
(should both count where the expected
toward MsV): value is the root of
the sum of squares
P3 at 315 Hz and for the four bins
P3 at 320 Hz closest to the
monitored frequency
only:
310 Hz
315 Hz
320 Hz
325 Hz
Documents
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
Outer two bins (should | --- TC10/12(unc),
both count toward where the expected
MsV): value is the root of
the sum of squares
P3 at 310 Hz and for the four bins
P3 at 325 Hz closest to the
monitored frequency
only:
310 Hz
315 Hz
Two bins adjacent to ---
the calculation range
(should not count
toward MsV):
P3 at 305 Hz and
P3 at 330 Hz monitored frequency
only:
310 Hz
315 Hz
G 320 Hz
325 Hz
A8.1.5 If method 1% and method 2° --- Product passes both
are both implemented, and 8.1.3 and 8.1.4
the manufacturer claims to without manual
dynamically select th intervention
method based on the user-
specified frequen
(IEC 61000-4-30 ¢a
the “preferred” a
verify that the pro
the appropriat me
A8.1.6 | Verify that the frodust afigufe the product | -
indicates when a‘signa to use a detection
exceeds the ection threshold of 0,5 %,
threshold and to monitor a
carrier frequency of
316,67 Hz, then apply
the two tests below.
a) Apply P1 for mains --- The product does
signalling (carrier not indicate that the
frequency of signal has exceeded
316,67 Hz). the detection
threshold
b) Apply P2 for Mains --- The product does
Signalling (carrier indicate that the
frequency of signal has exceeded
316,67 Hz). the detection
threshold
A8.1.7 | Verify that the product can Configure the product --- The maximum level
record the 10/12-cycle signal | to use a recording of the signal voltage
voltage values during the period of 120 s, and during the 120 s
recording period following the | then apply the same recording period can
detection, to give the test as 8.1.6 b). be determined from
maximum level of the signal the recorded 10/12-
voltage during this time. cycle values.
@ “Method 1” refers to the method based on “the corresponding 10/12-cycle RMS value interharmonic bin”.
P “Method 2" refers to the method based on “the root of the sum of the squares of the 4 nearest 10/12-cycle RMS
value interharmonic bins”.
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Uncertainty under reference conditions

Each test shall last at least 1 s.

62586-2 © IEC:2013

Measurement uncertainty and measuring range

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions

Test criterion (if
test is applicable)

A8.2.1

Verify measurement
uncertainty for a carrier
frequency of 316,67 Hz

P2 for mains signalling
(carrier frequency of
316,67 Hz)

TC10/12(unc) for
the chosen method

P3 for mains signalling
(carrier frequency of
316,67 Hz)

.

TC10/12(unc) for
the chosen method

P4 for mains signalling

12(unc) for

(carrier frequency of the_chosen method

316,67 Hz) (\

P5 for mains signalling /1 nc) for

(carrier frequency of sen method
A\

316,67 Hz)

A8.2.2

Verify measurement
uncertainty for a carrier
frequency of 1 060 Hz

SN

P2 for mains signalling
(carrier frequency of
1 060 Hz)

TC10/12(unc) for
the chosen method

P3 for mains sign inkk/
(carrier frequency o
1 ogo’eﬁx)\

X
0>

N

TC10/12(unc) for
the chosen method

P4 formains.si auin\g\
(carrie quency of
1 060 Hz)

TC10/12(unc) for
the chosen method

P5 fox mains signalli
(carrier frequency of
1060

TC10/12(unc) for
the chosen method

A8.2.3

Verify measurement

uncertainty forla carfie
freque 2 9Y5 Hz

r mai s\sig.ua%{ing

(carriex frequency of

TC10/12(unc) for
the chosen method

P3\for mains signalling

rrier’frequency of
2 975 Hz)

TC10/12(unc) for
the chosen method

\Pﬂ/for mains signalling
(carrier frequency of
2 975 Hz)

TC10/12(unc) for
the chosen method

P5 for mains signalling
(carrier frequency of
2 975 Hz)

TC10/12(unc) for
the chosen method

6.8.2.2

Variations due to single influence quantities

Each test shall last at least 1 s.

N°

Target of the test

Testing points
according to Table 3

Complementary test
conditions according
to Table 4

Test criterion (if
test is applicable)

A8.3.1

Check influence of
frequency on
measurement uncertainty

P3 for mains signalling
(carrier frequency of
2 975 Hz)

S1 for Frequency

TC10/12(unc) for
the chosen method

P3 for mains signalling
(carrier frequency of
1060 Hz)

S3 for Frequency

TC10/12(unc) for
the chosen method

P3 for mains signalling
(carrier frequency of

S4 for Frequency

316,67 Hz)

TC10/12(unc) for
the chosen method
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magnitude on
measurement uncertainty

(carrier frequency of
316,67 Hz)

magnitude

N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions according test is applicable)
to Table 4
A8.3.2 Check influence of voltage | P3 for mains signalling | S1 for Voltage TC10/12(unc) for

the chosen method

P3 for mains signalling

S3 for Voltage

TC10/12(unc) for

(carrier frequency of magnitude the chosen method
316,67 Hz)

A8.3.4 Check influence of P3 for mains signalling | S1 for Harmonics TC10/12(unc) for
harmonics on (carrier frequency of the chosen method
measurement uncertainty 316,67 Hz)

P3 for mains signalling | S1 for Harmonics 10/12(unc) for
(carrier frequency of the ‘ehosen method
1060 Hz)

6.8.2.3 Measurement evaluation \)

Not applicable.

6.8.3 Aggregation

Not applicable.

6.9

6.9.1 Measurement method

based on the 10/
interval. Howev

within the aggreg
calculated for eveny 1

ms-200ms, i’

device shall
and U

rms-over-

t method for U ’
where i denotes the specific 10/12-cycle
over) are only described
over May also be

) and overdeviation (U,
able below assumes that U
using the same formula from the aggregation section

make available at

under

rms-under,i

and U

least one of U
All of the values that are made available

table below for 10/12-cycle values

and U,

rms-over,i

under and

N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A9.1.1 Steady-state test — check for P5 for magnitude of --- For every 10/12-
proper calculation of U, supply voltage (voltage cycle value:
under’ ~under’ Urms-over and is 150 % of Udin ) U =U,
Uover when Urms—ZOOms > Udin rms-under din
Uunder =0%
Urms—over = Urms—
200ms
Usver = (Urm -
dln)/ Uy [approx
50 %]
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A9.1.2 Steady-state test — check for Reference conditions --- For every 10/12-
proper calculation of U, (magnitude of supply cycle value:
, U , U and voltageis U, + 1 %)
under under’ ~rms-over din U =U, or
overWhen rms-200ms ~ ~din rms-under din
rms-200ms’,
whichever is lower
Uunder = (Udin -
rms-under din
[approx 0 %]
Urms—over = Udin or
rms-200ms’, .
whichever is higher
U = (Urms—over -
. 4in [APPrOX
0
A9.1.3 Steady-state test — check for P1 for magnitude of For every 0/12-
proper calculation of U, supply voltage (voltage cycle valte:
under’ “under’ Urms-over and is 10 % of Udln ) U =y
Uover when Urms-200ms < Udin rms-under rms-

ms |
magnitude of supply

voltage)

Uunder = (Ud

Urms under) ! U
G [approx 90 %]

Urms—over = Udin

U =0%

over

A9.1.4 Non-steady-state test —
check that all 10/12-cycle
values are calculated without

gaps

Sequence of
expected values:

10/12-cycle values
will repeat in groups
of four states:

@ @ @ @ 1'Uunder 0 %
0 %

2. U
! ! ! 3.U =50 %

] 1 i under

under™

20/24cycles 40/48cycles 60/72cycles 80/96cycles | 4+ Uynger= 90 %

NOTE Those
values can deviate
depending on 10/12
cycles
synchronisation
accuracy.

A9.1.5 Non-steadyMtest - Sequence of
check that all 10/12-cycle Vr.m.s expected values:
values are calculated without A

gaps 10/12-cycle values

will repeat in groups
of four states:

(100%)
P3 @ @ 1. Uunder= 0%
p1 |U0%) __ ] - 2 Uunger™ 0 %
E© @ i E@ @ E - 3. Uunder 90 %
20/24cycles 40/48cycles 60/72cycles 80/96c;cles 4. Uunder 90 %
NOTE Those

values can deviate
depending on 10/12
cycles
synchronisation
accuracy.
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N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A9.1.6 Verify number of values N/A --- On single-phase
produced systems, 1 value is
provided for each of
Urms—under and Urms—

over’

On 3-phase 3-wire
systems, 3 values
are provided for
each of U
and U

rms-over’

On 3-phase 4-wire
stems, either 6
vahues or 3 values

each rms-under
\in rms-over”

rms-under

6.9.2 Measurement uncertainty and measuring range

6.9.2.1 General

measuring range, as described below

6.9.2.2 Uncertainty under reference

Covered by 6.2.4.1.

It is sufficient to verif
voltage meet the releva

6.9.2.3 Varia

Not applicable.

6.9.4 Measurement aggregation
6.9.4.1 General
In IEC 61000-4-30:2008, Equations (6) and (7) specify the aggregation method for

underdeviation and overdeviation in a slightly different manner than for other parameters. The
following tests are intended to verify that these aggregation methods are implemented

properly.
6.9.4.2 10/12 cycles with 10 min synchronisation
Covered by 6.2.2.

It is sufficient to verify that the underlying 10/12-cycle calculations for magnitude of supply
voltage are properly synchronized at the 10-min tick. Documents
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6.9.4.3 150/180 cycles aggregation with 10 min synchronisation
N° Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A9.2.1 Verify proper aggregation of The 10/12-cycle
U, e @nd U, for the Vr.m.s. RMS values will
150/180-cycle interval repeat in groups of
(according to equations 6 A four, as per 9.1.3.
and 7 from
IEC 61000-4-30:2008): P5 These 10/12-cycle
150 %) - === -- RMS values shall be
( ° recorded, and
[ synchronized with
([$u2 the associated
U - \I; p1 150/180-cycle
Uynder :+ %] (10 %) ! | ! k- lues for U, e,
| | |
- . . —p /180-cycle
20/24 40/48 60/72 t be
|iur2m_m” cycles cycles cycles cles ith the
o U Frequency = 50 Hz / 60 Hz (or both/wh | values
Ugyer = n %] applicable) erived from the
Yiin -cycle RMS
Test shall last at least 10 s. values, using
Equations 6 and 7.
A9.2.2 Verify that the 150/180-cycle The 10/12-cycle

aggregations for U and
U, are re-synchronized at

the 10-min tick

9,

P1
(10 %) \ 1 1 1 :
1 1 1 1
1 L L :
20724 0/48  60/72  80/96
cycles cycles cycles cycles

0,125 Hz / 60,15 Hz (or both when

t'shall last at least 11 min, and shall contain
at least two consecutive RTC 10 min ticks.

RMS values will
repeat in groups of
four, as per 9.1.3.

These 10/12-cycle
RMS values shall be
recorded, and
synchronized with
the associated
150/180-cycle
values for U
and U, -

The final 150/180-
cycle value in one
10-min interval and
the first (re-
synchronized)
150/180-cycle value
in the next 10-min
interval shall both
be consistent with
the theoretical
values derived from
the 10/12-cycle
RMS values, using
equations 6 and 7.

under

10 min tick should occur in the middle of the 150/180 cycle time interval number 201.

NOTE 50,125 Hz = (200,5/ 600) x 150;

60,15 Hz = (200,5 / 600) x 180.

6.9.4.4 10-min aggregation

Each test shall last at least 11 min, and shall contain at least two consecutive RTC 10 min

ticks.
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