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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of

EN 62586-2:2017/A1:2021. It is identical to EN 62586-2:2017, including
amendment 1:2021. It supersedes BS EN 62586-2:2017 which

is withdrawn.

The text of IEC amendment 1:2021 has been provided in its entirety at
the end of this document. BSI's policy of providing consolidated content
remains unchanged; however, in the interest of expediency, in this
instance BSI have chosen to collate the relevant content at the beginning
of this document.

The UK participation in its preparation was entrusted to Technical
Committee PEL/85, Measuring equipment for electrical and
electromagnetic quantities.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore
Annex ZA/ZZ in the European text, and references to EU gl g@givimaents

still valid for this market. Document Sharing Hub
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UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.

© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 05729 4
ICS 17.220.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 September 2019.

Amendments/corrigenda issued since publication

Date Text affected

30 Jue 2018 Implementation of IEC corrigendum June 2018
30 September 2018 Addition of missing CENELEC endorsement pages

31 March 2022 Implementation of IEC amendment A1:2021
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER QUALITY MEASUREMENT IN POWER SUPPLY SYSTEMS -
Part 2: Functional tests and uncertainty requirements
AMENDMENT 1

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out 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
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

Amendment 1 to IEC 62586-2:2017 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

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

FDIS Report on voting

85/770/FDIS 85/795/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Amendment is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications/.

-3-

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

5.1.4 Single "power-system influence quantities”

Replace in Table 4 the footnotes © and 9 with:

¢ This signal represents a crest factor of 2 and applies to voltage signals.

4 This signal represents a crest factor of 3 and applies to current signals.

6.2.2.2 Variations due to single influence quantities

Replace Subclause 6.2.2.2 by the following:

Each test shall last at least 1 s.

No. Target of the test Testing points Complementary test Test criterion (if
according to Table 3 | conditions according | test is applicable)
to Table 4

A2.3.1 Measure influence of P3 for voltage S1 for frequency TC10/12(unc)
frequency on measurement magnitude
uncertainty (for further S3 for frequency
calculations as required in
8)

A2.3.2 | Measure influence of P3 for voltage S1 for harmonics TC10/12(unc) on
harmonics on measurement magnitude ch1 compared to a
uncertainty (for further reference voltage
calculations as required in
8)

6.4.1 General

Clarification about units of y axis; replace Figure 1 by the following:

Full document details: BS EN 62586-2:2017+A1:2021
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A Test signal phase 1
150 : : T l .

0
* Zero crossing at T1 Number of cycles

A Test signal phase 2
150 . ;

sosold VULV Y Y AL
I
5 10 15 20 25 30
* Zero crossing at T1 + 10 cycles Number of cycles

A Test signal phase 3

0 5 10 15 20

* Zero crossing at T1 + 20 cycles

30
Number of cycles
IEC

Figure 1 — Overview of test for dips according to test A4.1.1
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Clarification about units of y axis; replace Figure 2 by the following:

b% A 1/2 cycle RMS phase 1
x 100 - A,oo,eoooo-o-o-¢oo-e~o-ooo-e-e-d;oo~o-o~ooo-o-o-¢oo-o~o-oo 0006000000000
80 : . : PP : : ]
60 |- o o
40 - '._. . . —
0 6006 | I I I I -
0 5 10 15 20 25 30
Number of cycles
b% [} 1/2 cycle RMS phase 2
< 100 ©900069r0-60000600 : °® g T 60000000600006000060000060000060
z °
60 F -
0 I l L l l -
0 5 10 15 20 25 30
Number of cycles
s A 1/2 cycle RMS phase 3
x 100 ee ™ |c o M P boo000000
: : : ° s
60 |- 0 |
20 G L o .
0 I I | | o000l -
0 5 10 15 20 25 30
Number of cycles
IEC
Figure 2 — Detail 1 of waveform for test of dips according to test A4.1.1
Replace Figure 3 by the following (clarification about hysteresis):
rO— O OO 0O O Udin
O=0—=0=0: L0000 90 % Uy,
@
o
2 % Uy, hysteresis
OO 0% Ugin
V;, duration
|l Ip -
Vdip start dip .
Figure 3 — Detail 2 of waveform for tests of dips according to A4.1.1
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In Figure 4, correction of values, by expressing them in % of Uy, and by adding a significant

digit. Replace Figure 4 by the following:

Urms(‘/z) Urms(‘/z) Urms(‘/z) Urms(%) Urms(‘/z) Urms(‘/z) Urms(‘/z) Urms(%)
N N+ 1 N+2 N+3 N+4 N+5 N+6 N+7
100 % Uy, | 70,7 % Uy, | 0% Uy, 0% Uy, 0% Uy, | 636% Uy, | 90% Uy, | 90 % Uy,
Urms(‘/z) Urms(‘/z) Urms(‘/z) Urms(%) Urms(‘/z) Urms(‘/z) Urms(‘/z) Urms(%)
N+ 8 N+9 N+ 10 N+ 1 N+12 N+13 N+ 14 N+ 15
0% Uy, | 92% Uy, | 94% Uy, | 94% Uy, | 94% Uy, | 94% Uy, | 94 % Uy, | 94 % Uy,

Figure 4 — Detail 3 of waveform for tests of dips according to test A4.1.1

In Figure 5, correction of signal level to match test point P3 for dips/interruptions, and correction
of scale now expressed in % of Ug;,. Replace Figure 5 by the following:

A
Test signal: dip 20 %, 2,5 cycles
150 T T T T T T
100 [ n
50 7
5 /\ /\ /\ i
2 \J |V
=50 |- .
-100 | B
_150 | 1 | 1 | |
0 1 2 3 4 5 6 7
* Cycles

IEC

Figure 5 — Detail 1 of waveform for test of dips according to test A4.1.2
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In Figure 6, correction of signal level to match test point P3 for dips/interruptions, and correction
of scale now expressed in % of Ug;,. Replace Figure 6 by the following:

1/2 cycle RMS

s A
X 120
100 + Ormmmnmnn Q‘ P ....... e ©
80 - kY i
® ¢
60 - p
40| it
20 oy I 1
O | | | | >
1 2 3 4 5 6 7
Cycles
IEC

Figure 6 — Detail 2 of waveform for tests of dips according to test A4.1.2

In Figure 7, correction of the scale, now expressed in % of Ug,. Replace Figure 7 by the

following:
A Test signal: swell 200 %, 2,5 cycles
300
PAOON nRRREEEELLTEEEEEEEEEELS bhl REEEEELE bk Shbhhl: af-A----- Ammmmmmmmmmomoes -
100 f--t------ry--y--cpcfc 1y
bﬁ or---4%+----¢+----+-----}ty---+%+----1---%---94----k----A4----t----94--- ——
x
-100 ] riiiaiaiai i Ariiabiiaieh Raf Sraiaiey
T oeensee e R Froeneee Freenneeeed Foe]
_300 I | I I I i
1 2 3 4 5 6
Cycles
IEC

Figure 7 — Detail 1 of waveform for test of swells according to test A4.1.2
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In Figure 8, correction of the scale, now expressed in % of Ug,. Replace Figure 8 by the
following:
S 1/2 cycle RMS
R 200 frommemmepenomes e B Q@
710 R S A P S I ST A
160 'G -------------------------- q, ----------------
L N aeas
120 ------- EREEE
100 f--osooo- EE N S R R A
L S S— R H— SR SE— A
3 S FS—
10 SR S - - LR SR R
o — SR L SR SR S
0 I i | | | | -
0 1 2 3 4 5 6 Cycles
IEC

Figure 8 — Detail 2 of waveform for tests of swells according to test A4.1.2

Update of the scale in Figure 9 as follows:

b% A
= 100 —‘
95 |-----------
A
50 |Fm— -
Time
IEC
Figure 9 — Sliding reference voltage test
6.13 Rapid voltage changes (RVC)
Replace the entire Subclause 6.13 by the following:
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6.13 Rapid voltage changes (RVC)
6.13.1 RVC parameters and evaluation
An RVC event is characterized by four parameters:

e start time,
e duration,
e AU,

max?

o AU

Ss*

The start time of an RVC event shall be time-stamped with the time that the "voltage-is-steady-
state" logic signal became false and initiated the RVC event.

The event duration of an RVC event is 100/120 half cycles shorter than the duration that the
"voltage-is-steady-state" logic signal is false.

The AUp,,, of one RVC event is the maximum absolute difference between any of the U1y
values during the RVC event, and the final arithmetic mean 100/120 Uy, value just prior to
the RVC event. For polyphase systems, the AU, is the largest AU, on any channel.

The AUy, of one RVC event is the absolute difference between the final arithmetic mean
100/120 Uy (1) value just prior to the RVC event, and the first arithmetic mean 100/120 Uypy,g(1s)

value after the RVC event (at the time where the "voltage-is-steady-state" signal becomes true).
For polyphase systems, the AU is the largest AU, on any channel.

[}
DE A “voltage-is-steady-state” logic signal 100/120 U
P l [ rms(%z)
g [ } 100120 U .’
5 Changes in “voltage-is-steady-state” I / rms(%2)
> logic signal are disabled : | > |
|
| |
1001200, 1T 1001200, )
RVC threshold - | ion |
| | _ RVC event duration |
UL ORI s D L AN >l<| I
- I * _______________
HAR T é
---------------------- == = » >
2]
Arithmetcmean /1 N\U |r=meee——————- S ...... o P ORI D e e
of the previous ..........................................................
100/120 Urms(,/z) values
. RVC threshold
Unms(yy Values with hysteresis applied
Dip threshold

Figure 18 — Example of RVC event
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6.13.2 General
6.13.2.1 General intents

The voltage test signals implemented are defined in this Subclause 6.13. The tests focus on
showcasing the 5 general scenarios of how RVC events could be detected, whilst placing
particular emphasis on the following features: amplitude, duration, start time and end time, poly-
phase system, etc.

The test results and the relevant analysis are provided here as well.

The test cases below are designed for both Class A and Class S. If Uy,g(q) (one cycle) is

selected for Class S RVC, then 100/120 half cycles shall be replaced throughout the event
evaluation with 50/60 full cycles.

6.13.2.2 Uncertainty of results
Magnitude measurement uncertainty:

- Class A: The measurement uncertainty shall not exceed +0,2 % Uy;;

- Class S: The measurement uncertainty shall not exceed 1,0 % Uy,,.

Duration measurement uncertainty:
- Class A: £1 cycle, commencement uncertainty (half cycle) plus the conclusion uncertainty
(half cycle).

- Class S: If Uyyg(1/2) is used, then the uncertainty is +1 cycle. If U,g(q) is used, then the
uncertainty is £2 cycles.

6.13.2.3 Setup values

- RVC threshold (5,0 %)

- RVC hysteresis (2,5 %)

- Uyjp threshold = 90,0 % Uy,

- Ugye threshold = 110,0 % Uy,

6.13.2.4 Type of functional tests
The following types of tests are specified hereafter:

- No RVC tests (slow change, small change, big change-dips/swells);
- RVC setup test (threshold, hysteresis);
- RVC parameters test (start time, AU, 5, AU,

ax, Ss?

AU,

Ss?

duration);

- RVC polyphase test (start time, AU duration);

max,

- VSS voltage-is-steady-state test rule: all the immediately preceding 100/120 Urms (%) values

(1 s) remain within an RVC threshold, reduced by hysteresis, from the arithmetic mean of
those 100/120 Uy (1) values.

NOTE Only negative RVC events and only when the initial VSS = 100 % Uy, have been specified in these tests.

However, the same results should be achieved also for positive RVC events and initial VSS is different from

100 % Uy,

All tests are rather quality than quantity tests. Due to uncertainty in simulation and
measurements, uncertainty of +2 half cycles are accepted.
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6.13.3 "No RVC" tests
6.13.3.1 Test1
No. Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A13.1.1 To verify that no RVC event |P4 for frequency Test shall be conducted | No RVC shall be

rms(%2)

NOTE An RMS voltage is in a steady-state condition if all the immediately preceding 100 Urms(%)
within RVC threshold from the arithmetic mean of those 100 U,
is under consideration.

values. The validity of this test for 60 Hz networks

values (1 s) remain

Table 8 — Specification of test A13.1.1

Test definition 2 |0 =0 t1 = 100 half t, = 300 half t3 = 400 half ts = 600 half tend

cycles cycles cycles cycles

(start test)

(start ramp (start ramp up)

down)
U 100 % Uy, 100 % Uy, 92 % Uy, 92 % Uy, 100 % Uy, 100 % Uy,

VSSs
28 This sequence of test is described in Figure 19; theoretical limits are described in Figure 20.
1,100 0
e |nput
1,050 0
1,000 0
0,950 0
0,900 0
0,850 0
100 200 300 400 500 600 700
IEC
Figure 19 — Test A13.1.1 waveform
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1,100 0

e |nput
= =  +RVC limit
—RVC limit
~ e Arithmetic mean P

1,050 0t ooy

1,000 0

0,950 0

0,900 0

0,850 0
0 100 200 300 400 500 600 700
IEC

Figure 20 — Test A13.1.1 waveform with RVC limits and arithmetic mean at 50 Hz

6.13.3.2 Test 2

No. Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A13.1.2 To verify that no RVC event |P4 for frequency Test shall be conducted | No RVC shall be
will be detected if the voltage according to Table 9 detected

magnitude changes less than
the threshold.

See NOTE

NOTE An RMS voltage is in a steady-state condition if all the immediately preceding 100 Urms(%) values (1 s) remain
within RVC threshold from the arithmetic mean of those 100 U ) values. The validity of this test for 60 Hz networks
is under consideration.

rms(%

Table 9 — Specification of test A13.1.2

Test t,=0 ¢, =100 half t, = 150 half tend N.A. N.A.

definition 2 cycles cycles
(start test) y y

(step down) (step up)

U 100 % Uy, |97 % Uy, 100 % Uy,  [100 % U,  [N.A. N.A.

@ This sequence of test is described in Figure 21; theoretical limits are described in Figure 22.
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Figure 21 — Test A13.1.2 waveform
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1,00 -

0,95 - - -
L N
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0,90
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0 100 200 300 500 600
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Figure 22 — Test A13.1.2 waveform with RVC limits and arithmetic mean at 50 Hz
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6.13.3.3 Test3
No. Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A13.1.3 To verify that if a dip/swell is | P4 for frequency Test shall be conducted | No RVC shall be
detected during an RVC according to Table 10 detected
event, including the disabled .
100/120 half cycles, then the One dip shall be
RVC event would be detected
d!scarded and recorded as a Dip duration 80: half
dip/swell. cycles # 2 half
See NOTE cycles
NOTE |If a voltage dip or voltage swell is detected during an RVC event, including the disabled 100 half cycles,

then the RVC event is discarded because the event is not an RVC event. It is a voltage dip or voltage swell. The
validity of this test for 60 Hz networks is under consideration.

Table 10 — Specification of test A13.1.3

Test definition 2|f; = 0 ¢, = 100 half t, = 170 half t; = 250 half fond N.A.
cycles cycles cycles
(start test) y y y
(15t step down) |(2"d step down) [(Step up)
U 100 % Uy, 93 % Uy, 85 % Uy 100 % Uy, 100 % Uy, N.A.
Vss
@ This sequence of test is described in Figure 23; theoretical limits are described in Figure 24.

1,05

1,00

0,95

0,90

0,85

0,80

100

200

Figure 23 — Test A13.1.3 waveform
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Figure 24 — Test A13.1.3 waveform with RVC limits and arithmetic mean at 50 Hz

6.13.4 "RVC threshold and setup” test
No. Target of the test Testing points Complementary test Test criterion (if
according to Table 3 conditions test is applicable)
A13.2.1 To verify that the above P4 for frequency Test shall be conducted | One RVC shall be

mentioned RVC setup values
as specified in 6.13.2.3 are
valid.

RVC threshold cannot be
exactly tested, but to verify it
is TRUE when RVC

according to Table 11

detected:

Start: 100 half
cycles

AU, 7.0 % U,

in

AU, 7,0 % U,

in

AU, .. > RVC threshold.
Duration: 0 to 2 half
cycles
Table 11 — Specification of test A13.2.1
Test definition @ |, =0 ¢, =100 half tend N.A. N.A. N.A.
cycles
(start test) y
(step down)
U 100 % Uy, 93 % Uy, 93 % Uy, N.A. N.A. N.A.
VsSs
28 This sequence of test is described in Figure 25; theoretical limits are described in Figure 26.
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Figure 25 — Test A13.2.1 waveform
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\
\
1,00 N
\
N e e e e e e e e e e e e e e
\ r
N
N
095 —————— \
0,90
0,85 T T T T T —
0 100 200 300 400 500 600 ec

Figure 26 — Test A13.2.1 waveform with RVC limits and arithmetic mean at 50 Hz
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6.13.5 "RVC parameters" test

No. Target of the test Testing points Complementary test | Test criterion (if test
according to Table 3 conditions is applicable)

A13.3.1 To verify that the above P4 for frequency Test shall be One RVC detected:
mentioned RVC parameters conducted according )
are valid. to Table 12 Start: 100 half Cycles
See NOTE AUpax: 8.0 % Uy,

AU 2,0 % Uy,

Duration: 49 half
cycles % 2 half cycles

NOTE The following parameters can be tested:

— RVC start time stamp: an RVC event is time-stamped with the time at which the "voltage-is-steady-state" logic
signal became false and initiated the RVC event.

- RVCAU,,, is the maximum absolute difference between any of the Urms(%) values during the RVC event and the
final arithmetic mean 100/120 Urms () value just prior to the RVC event. For polyphase systems, the AU, is the
largest AU, .. on any channel.

— RVC AU is the absolute difference between the final arithmetic mean 100/120 Utms () value just prior to the
RVC event and the first arithmetic mean 100/120 Urms () value after the RVC event (at the time where the
"voltage-is-steady-state" signal becomes true). For polyphase systems, the AU, is the largest AU,  on any
channel.

— RVC duration: is 100/120 half cycles shorter than the length of time during which the "voltage-is-steady-state"
logic signal is false.

Table 12 — Specification of test A13.3.1

Test t,=0 t, =100 half t, = 150 half tend
definition @ (start test) cycles cycles

(step down) (step up)
Uvss 100 % Uy, 92 % Uy, 98 % Ugp 98 % Uy,

a8 This sequence of test is described in Figure 27; theoretical limits are described
in Figure 28.
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Figure 27 — Test A13.3.1 waveform
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Figure 28 — Test A13.3.
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6.13.6 "RVC polyphase" test

No. Target of the test Testing points Complementary test | Test criterion (if test
according to Table 3 conditions is applicable)

A13.4.1 To verify that in a polyphase |P4 for frequency Test shall be One polyphase RVC
system, RVC detection conducted according |[shall be detected:
depends on the combined to Table 13

Start: 120 half cycles
AU 8,0 % Uy

VSS (voltage-is-steady-state)
logic signal. This signal is
the logical AND of the
"voltage-is-steady-state"
logic signal of each voltage
channel.

See NOTE

in
AU: 2,0 % U,

in

Duration: 59 half
cycles = 2 half cycles

NOTE For polyphase systems, the combined "voltage-is-steady-state" logic signal is the logical AND of the
"voltage-is-steady-state" logic signal of each voltage channel. The following parameters can be tested:

— RVC start time stamp: an RVC event is time-stamped with the time at which the combined "voltage-is-steady-
state" logic signal became false and initiated the RVC event.

- RVCAU,,,,: For polyphase systems, the AU, is the largest AU on any channel.
- RVC AU For polyphase systems, the AU is the largest AU on any channel.

— RVC duration: the event is 100/120 half cycles shorter than the length of time during which the combined "voltage-
is-steady-state" logic signal is false.

Table 13 — Specification of test A13.4.1

Test definition @ |7, =0 t, = 100 half t, = 120 half ty = 140 half t, = 160 half t; = 180 half
(start test) cycles cycles cycles cycles cycles
UvSS ohase 1 100 % Uy, 97 % Uy, 97 % Uy, 97 % Uy, 97 % Uy, 97 % Uy,
UvSs ohase 2 100 % Uy, 100 % Uy, 92 % Uy, 92 % Uy, 92 % Uy, 100 % Uy,
UVss ohase 3 100 % Uy, 100 % Uy, 100 % Uy, 92 % Uy, 98 % Uy, 98 % Uy,
Test definition @ |¢5 = 200 half |tend N.A. N.A. N.A. N.A.
cycles
hase 1 100 % Uy, 100 % Uy, N.A. N.A. N.A. N.A.
vss phase
U 100 % U, 100 % U, N.A. N.A. N.A. N.A.
vss phase 2 din din
hace 3 98 % Uy, 98 % Uy, N.A. N.A. N.A. N.A.
VsSs phase
28 This sequence of test is described in Figure 29; theoretical limits are described in Figure 47.
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Figure 29 — Test A13.4.1 waveform at 50 Hz
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Figure 47 — Test A13.4.1 waveform with RVC limits and VSS at 50 Hz
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6.13.7 "Voltage is in steady-state condition” tests

6.13.7.1 Test 1 (One RVC detected)

No. Target of the test Testing points Complementary test | Test criterion (if test
according to Table 3 conditions is applicable)

A13.5.1 To verify that, if the second P4 for frequency Test shall be One RVC detected:
RVC event starts before the conducted according )
VSS (voltage-is-steady-state) to Table 14 Start: 100 half cycles
logic signal changes to AU -90% U..
TRUE, only one RVC event max® = din
will be detected. AU 4,0 % Uy,
See NOTE

Duration: 99 half
cycles * 2 half cycles

NOTE A single RVC is detected. This test will confirm that the meter does not return the VSS signal to true before
100 half cycles (for the test, 40 half cycles is used). The validity of this test for 60 Hz networks is under consideration.

Table 14 — Specification of test A13.5.1

Test =0 t, = 100 half t, = 130 half ty = 170 half t, = 200 half tend

definition 2 cycles cycles cycles cycles
(start test) y y y Y

U 100 % U, 98 % Uy, 91 % Uy,

vss din

93 % U,

din 96 % Udin 96 % Udin

2 This sequence of test is described in Figure 30; the theoretical limits are described in Figure 31.
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Figure 30 — Test A13.5.1 waveform
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Figure 31 — Test A13.5.1 waveform with RVC limits and arithmetic mean at 50 Hz

6.13.7.2 Test 2 (Two RVC detected)

logic signal changes to
TRUE, two RVC events will
be detected.

No. Target of the test Testing points Complementary Test criterion (if test
according to Table 3 test conditions is applicable)
A13.5.2 To verify that, if the second P4 for frequency Test shall be Two RVC detected:
RVC event starts after the conducted according )
VSS (voltage-is-steady-state) to Table 15. RVC 1:

Start: 100 half cycles
AU 7,0 % Uy,
AU 1,0 % Uy,
Duration: 40 half cycles
+ 2 half cycles

RVC 2:

Start: 280 half cycles
AU, .. 8,0 % Uy,
AU 2,0 % Uy,

Duration: 60 half cycles
+ 2 half cycles
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Table 15 — Specification of test A13.5.2
Test t,=0 ¢, =100 half t, = 140 half ty = 280 half t, = 340 half tend
definition @ (start test) cycles cycles cycles cycles
UVSS 100 % Uy, 93 % Uy, 99 % Uy, 91 % Uy, 97 % Uy, 97 % Uy,
2 This sequence of test is described in Figure 32; theoretical limits are described in Figure 33.
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Figure 32 — Test A13.5.2 waveform
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Figure 33 — Test A13.5.2 waveform with RVC limits and arithmetic mean at 50 Hz
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European foreword

The text of document 85/525/CDV, future editon 2 of JEC 62586-2, prepared by
IEC/TC 85 "Measuring equipment for electrical and electromagnetic quantities" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 62586-2:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-02-25
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-08-25
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62586-2:2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 62586-2:2017 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 60359 NOTE Harmonized as EN 60359.
JEC 61000-4-30:2008 NOTE Harmonized as EN 61000-4-30:2009 " (not modified).

) Superseded by EN 61000-4-30:2015 (JEC 61000-4-30:2015): DOW = 2018-03-27.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu

P

Year

EC 61000-2-

EC 61000-4-

ublication

EC 61000-4-15

EC 61000-4-30 2015
1

EC 62586- 2013

ISO/IEC Guide 98-3 2008

Title EN/HD

Electromagnetic compatibility (EMC) - EN 61000-2-4
Part 2-4: Environment - Compatibility levels

in industrial plants for low-frequency

conducted disturbances

Electromagnetic compatibility (EMC) - EN 61000-4-7
Part 4-7: Testing and measurement

techniques - General guide on harmonics

and interharmonics measurements and

instrumentation, for power supply systems

and equipment connected thereto

Electromagnetic compatibility (EMC) - EN 61000-4-15
Part 4-15: Testing and measurement

techniques - Flickermeter - Functional and

design specifications

Electromagnetic Compatibility (EMC) - EN 61000-4-30
Part 4-30: Testing and measurement

techniques - Power quality measurement

methods

Power quality measurement in power EN 62586-1
supply systems -
Part 1: Power Quality Instruments (PQlI)

Uncertainty of measurement - -
Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)
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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 IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out 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
indispensable for the correct application of this publication.

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

International Standard |EC 62586-4 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.

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

a) test procedures for RVC and current have been added,;

b) mistakes have been fixed.

This bilingual version (2017-11) corresponds to the monolingual English version, published in
2017-03.
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The text of this standard is based on the following documents:

CDV Report on voting
85/525/CDV 85/571/RVC

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

The French version of this standard has not been voted upon.
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.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

The contents of the corrigendum of June 2018 have been included in this copy.

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

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

This part of IEC 62586 specifies functional and uncertainty tests intended to verify the
compliance of a product to class A and class S measurement methods defined in

IEC 61000-4-3d.

This document therefore complements |[EC 61000-4-30.
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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 (class A or class S) are
defined in |JEC 61000-4-30.

This document applies to power quality instruments complying with |EC 62586-1.

This document can also be referred to by other product standards (e.g. digital fault recorders,
revenue meters, MV or HV protection relays) specifying devices embedding class A or class
S power quality functions according to |JEC 61000-4-30.

These requirements are applicable in single-, dual- (split phase) and 3-phase AC power
supply systems at 50 Hz or 60 Hz.

It is not the intent of this document to address user interface or topics unrelated to device
measurement performance.

The document does not cover post-processing and interpretation of the data, for example with
dedicated software.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

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

EC 61000-4-7, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measurement
techniques - General guide on harmonics and interharmonics measurements and
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 61000-4-30:2015, Electromagnetic compatibility (EMC) — Part 4-30: Testing and
measurement techniques — Power quality measurement methods

IEC 62586-1:2013, Power quality measurement in power supply systems — Part 1: Power
quality instruments (PQI)

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)
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3 Terms, definitions, abbreviated terms, notations and symbols

For the purposes of this document, the terms and definitions given in JEC 61000-4-3( and the
following apply.

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

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

e |SO Online browsing platform: available at http://www.iso.org/obp
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 the 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 under reference conditions

Note 1 to entry: In this document, it is a percentage of the measured value defined in its rated range and with all
influence quantities under reference conditions, unless otherwise stated.

[SOURCE: |[EC 60359:2001], 3.2.10, modified — Note 1 to entry has been added.]

3.2.2

influence quantity

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

Note 1 to entry: Influence quantities can originate from the measured system, the measuring equipment or the
environment [IEV].

Note 2 to entry: As the calibration diagram depends on the influence quantities, in order to assign the result of a
measurement it is necessary to know whether the relevant influence quantities lie within the specified range [IEV].

Note 3 to entry: An influence quantity is said to lie within a range C’ to C" when the results of its measurement
satisfy the relationship: C’<V-U<V+ U< C"

[SOURCE: |[EC 60359:2001], 3.1.14]

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

3.2.4

rated operating conditions

set of conditions that shall 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: |[EC 60359:2001], 3.3.13]

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: |EC 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 components related to the
measurement system (sensors, wires, measuring instrument, etc.) under the rated operating
condition

3.2.7
nominal value of current input 7,
full scale RMS value specified by the manufacturer as defined in [EC 61000-4-3Q

3.3 Notations

3.3.1 Functions

See the functions defined in |[EC 61000-4-30:2015.

3.3.2 Symbols and abbreviated terms
N.R. notrequested
N.A. not applicable

3.3.3 Indices
min minimum value

max maximum value
4 Requirements

4.1 Requirements for products complying with class A

Products compliant with class A of JEC 61000-4-3d shall comply with the following
requirements:

— compliance with class A operational uncertainty, based on testing, as defined ifS@cdments
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— 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.

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 . e

Uncertainty | Variations due
under to influence
reference quantities
conditions

Power frequency | 6.1 6.1.2 6.1.3.1 6.1.3.2 6.1.4 N.A.
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 N.A. 6.4
interruptions,
dips and swells
Supply voltage 6.5 6.5 6.5 N.A. N.A. N.A.
unbalance
Voltage 6.6 6.6.1 6.6.2.1 6.6.2.2 N.A. 6.6.4
harmonics
Voltage 6.7 6.7.1 6.7.2.1 6.7.2.2 N.A. 6.7.4
interharmonics
Mains signalling [6.8 6.8 6.8 6.8.2.2 N.A. 6.8
voltage
Under-over 6.9 6.9 6.9 6.9 N.A. 6.9
deviations
Flagging 6.10 6.10 N.A. N.A. N.A. N.A.
Clock 6.11 N.A. 6.11 N.A. N.A. N.A.
uncertainty
testing
Variations due to [6.12 N.A. N.A. 6.12 N.A. N.A.
external
influence
quantities
Rapid voltage 6.13 6.13.2 N.A. N.A. N.A. N.A.
changes 6.13.3

6.13.4

6.13.5

6.13.6

6.13.7
Magnitude of 6.14 6.2.1 6.2.2.1 6.2.2.2 N.A. N.A.
current
Harmonic 6.15 6.6.1 6.6.2.1 6.6.2.2 N.A. 6.6.4
current
Interharmonic 6.16 6.7.1 6.7.2.1 6.7.2.2 N.A. 6.7.4
currents
Current 6.17 6.17.2 6.17.2 N.A. N.A. N.A.
unbalance

4.2 Requirements for products complying with class S

The testing procedure for class S instruments is identical to class A instruments, if class A
measurement methods are implemented (see Clause 6). However, the measurement range
and measuring uncertainty are expected to meet or exceed the performance requirements
defined in [EC 61000-4-30 for class S instruments. Documents
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