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225 INTERNATIONAL ELECTROTECHNICAL COMMISSION

226

227

228 ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION

229 SYSTEMS UP TO 1 000 V AC AND 1 500 V DC. -

230 EQUIPMENT FOR TESTING, MEASURING OR

231 MONITORING OF PROTECTIVE MEASURES -

232

233 Part 12: Power metering and monitoring devices (PMD)

234

235 FOREWORD

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

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

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

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

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

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

261 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
262 members of its technical committees and IEC National Committees for any personal injury, property damage or
263 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
264 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
265 Publications.

266 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
267 indispensable for the correct application of this publication.

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

270 International Standard |EC 61557-12 has been prepared by IEC technical committee 85:
271 Measuring equipment for electrical and electromagnetic quantities.

272 This third edition cancels and replaces the second edition published in 2018. This edition
273 constitutes a technical revision.

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

276 a) PMD for DC systems (PMD-DC) has been added in IEC 61557-12-1.

277 b) Ib has been replaced with In; Ib is no longer used when referencing direct connected
278 PMD.

Documents

Document Sharing Hub

Full document details: 25/30507763 DC


https://doi.org/10.3403/30143874U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/25-30507763-dc
http://www.avadocuments.com/doc/25-30507763-dc

85/944/CD -8- IEC CD 61557-12 ED3 © IEC 2024

279 c) Tables for active power and energy and Tables for reactive power and energy have been
280 replaced by Tables of Annex | Amendment 1:2021.

281 The text of this International Standard is based on the following documents:

282 Full information on the voting for the approval of this International Standard can be found in
283  the report on voting indicated in the above table.

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

285 A list of all parts in the IEC 61557 series, published under the general title Electrical safety in
286 low voltage distribution systems up to 1 000 V AC and 1 500 V DC — Equipment for testing,
287 measuring or monitoring of protective measures, can be found on the IEC website.

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

291 e reconfirmed,

292 e withdrawn,

293 e replaced by a revised edition, or

294 e amended.

295
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.

296

297

298

299
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300 INTRODUCTION

301 Energy distribution systems need to guarantee energy efficiency, availability, and network
302 performances to address the following challenges:

303 — meet sustainable development requirements, where energy measurement is necessary to
304 identify sources of energy savings, and to improve the energy performance of
305 manufacturing, commercial organizations and public services;

306 — adjust technological evolutions (electronic loads, electronic measuring methods, etc.);

307 — address end-users needs (cost saving, compliance with aspects of building regulations,
308 etc.) regarding electrical energy management as well as other energies, or fluids. Other
309 functionalities involving several non-electrical parameters are often needed in parallel;

310 — ensure safety and continuity of service;

311 — adjust evolution of installation standards;

312 - meet the need of new applications for DC systems (Photovoltaic, Electrical vehicle, DC
313 distribution, ...).

314  Monitoring electrical quantities in internal networks allows to address these challenges.

315 The devices on the current market have different characteristics, which need a common
316  system of references. Therefore, there is a need for this document in order to facilitate the
317 choices of the end-users in terms of performance, safety, interpretation of the indications, etc.
318 This document provides a basis by which such devices can be specified and described, and
319  their performance evaluated.

320 In order to fulfil the requirements of the energy efficiency project, many PMD measuring
321 electrical parameters can also collect data (water, air, gas, temperature...) coming from other
322 sensors or meters inside building or plant areas. In order to be able to transmit all these data
323 to a supervision software it will be relevant to equip the PMD with a communication bus. The
324 supervision software will then manage all the collected data in order to monitor them and
325 produce useful reports for energy usage and consumption analysis.

326 PMD allow to implement energy data collection plan as requested for the energy management
327  system required by ISO 50001 or can be used during energy audit as defined in 1ISO 50002.
328 They are recommended in Electrical Energy Efficiency Management Systems (EEMS) for
329  monitoring an installation complying with IEC 60364-8-1 for the efficient use of electricity and
330 for prosumer’s installations (AC and DC parts) complying with IEC 60364-8-82.

331

332
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333 ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION
334 SYSTEMS UP TO 1 000 V AC AND 1 500 V DC. -

335 EQUIPMENT FOR TESTING, MEASURING OR

336 MONITORING OF PROTECTIVE MEASURES -

337

338 Part 12: Power metering and monitoring devices (PMD)
339

340

341

342 1 Scope

343  This part of IEC 61557 specifies requirements for power metering and monitoring devices
344 (PMD) that measure and monitor the electrical quantities within electrical distribution systems,
345 and optionally other external signals. These requirements also define the performance of
346 PMD in single- and three-phase AC or DC systems having rated voltages up to 1 000 V AC or
347 upto 1500V DC.

348 These devices are fixed or portable. They are intended to be used indoors and/or outdoors.

349 Power metering and monitoring devices (PMD), as defined in this document, give additional
350 safety information, which aids the verification of the installation and enhances the
351 performance of the distribution systems.

352 Additionally, this document specifies requirements for measurement functions dedicated to
353 metering and monitoring of electrical parameters called power metering and monitoring
354  function (PMF) which can be embedded in equipment (EPMF) that is not classified as PMD
355  and for which the main function is not power metering and monitoring.

356 Requirements for power metering and monitoring function (PMF) and additional requirements
357  for equipment embedding power metering and monitoring function (EPMF) are described in
358 Annex G.

359 The power metering and monitoring devices (PMD) for electrical parameters described in this
360 document are used for general industrial and commercial applications.

361 The power metering and monitoring devices (PMD) can be associated with sensing devices
362 such as but not limited to instruments transformers compliant to IEC 61869 set of standards
363 or with transducers compliant to IEC 60688.

364  This document does not address functional safety and cyber security aspects.

365 This document is not applicable for:

366 — electricity metering equipment that complies with |JEC 62053-21, JEC 62053-29,
367 |IEC 62053-23 and |[EC 62053-24. Nevertheless, uncertainties defined in this document for
368 active and reactive energy measurement are derived from those defined in IEC 62053 (all
369 parts);

370 - the measurement_and monitoring of electrical parameters defined in |JEC 61557-4 to
371 IEC 61557-9 and |[EC 61557-13 or in |[EC 62020;

372 - power quality instrument (PQI) according to IEC 62586 (all parts);

373 — devices covered by IEC 60051 (all parts) (direct acting analogue electrical measuring
374 instrument).

375 NOTE 1 Generally such types of devices are used in the following applications or for the followin | ;
y e vp 9 app I Iygédinents
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— energy management inside the installation, such as facilitating the implementation of documents such as
ISO 50001 and IEC 60364-8-1;

— monitoring and/or measurement of electrical parameters;

— measurement and/or monitoring of the quality of energy inside commercial/industrial installations.

NOTE 2 A measuring and monitoring device of electrical parameters usually consists of several functional
modules. All or some of the functional modules are combined in one device. Examples of functional modules are:

— measurement and monitoring of several electrical parameters simultaneously;

— energy measurement and/or monitoring, as well as sometimes compliance with aspects of building regulations;
— alarms functions;

— demand side quality (current and voltage harmonics, over/under voltages, voltage dips and swells, etc.).

NOTE 3 PMD are historically called power meter, power monitor, power monitor device, power energy monitoring
device, power analyser, multifunction meter, measuring multifunction equipment, energy meters.

NOTE 4 Metering, measuring and monitoring applications are explained in Annex A.
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 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

EC 60068-2-2, Environmental testing — Part 2: Tests — Tests B: Dry heat

IEC 60068-2-30, Environmental testing — Part 2-30 — Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

EC 60529, Degrees of protection provided by enclosures (IP Code)

EC 61000-4-8, Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement techniques
- Power frequency magnetic field immunity test

IEC 61000-4-19, Electromagnetic compatibility (EMC) - Part 4-19: Testing and measurement
techniques - Test for immunity to conducted, differential mode disturbances and signalling in
the frequency range 2 kHz to 150 kHz at a.c. power ports

IEC 61000-4-30:2015, Electromagnetic compatibility (EMC) - Part 4-30: Testing and
measurement techniques — Power quality measurement methods

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements
IEC 61010-1:2010/AMD1:2016

IEC 61010-2-030:2017, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 2-030: Particular requirements for testing and measuring circuits

IEC 61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements

IEC 62053-31:199§, Electricity metering equipment (a.c.) — Particular requirements — Part 31:
Pulse output devices for electromechanical and electronic meters (two wires only)

Documents

Document Sharing Hub

Full document details: 25/30507763 DC


https://doi.org/10.3403/00374057U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00309703U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01846715U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00013268U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02381367U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30258876U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30262568?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30097782?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01589150?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/25-30507763-dc
http://www.avadocuments.com/doc/25-30507763-dc

415

416

417
418

419
420

421

422
423
424
425
426
427

428
429

430
431

432

433
434
435
436

437

438
439
440

441

442

443
444
445

446
447
448
449

450

451
452

453

85/944/CD -12 - IEC CD 61557-12 ED3 © IEC 2024

3 Terms, definitions and notations
For the purposes of this document, the following terms, definitions and notations 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 definitions

3.11

power metering and monitoring device for AC systems

PMD-AC

combination in one or more devices of several functional modules dedicated to metering and
monitoring electrical parameters in AC energy distribution systems or electrical installations,
used for applications such as energy efficiency, power monitoring and network performance

Note 1 to entry: Under the generic term “monitoring” are also included functions of recording, alarm management,
etc.

Note 2 to entry: These devices may include demand side quality functions for monitoring inside
commercial/industrial installations.

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

3.1.2

alternating current system

AC system

electrical system fed by alternating voltage

[SOURCE: IEC 60050-601:1985, 601-01-03]

3.1.3
active power
under periodic conditions, mean value, taken over one period T, of the instantaneous power P

1 T
P = —f pdt

T 0
[SOURCE: IEC 60050-131:2013, 131-11-42]
3.1.4

active energy
integral of the active power as defined in 3.1.3

3.1.5

apparent power

product of the rms voltage U between the terminals of a two-terminal element or two-terminal
circuit and the rms electric current | in the element or circuit

S=UxI

Note 1 to entry: Under sinusoidal conditions, the apparent power is the modulus of the complex power S, thus
s=ls|

Note 2 to entry:  The coherent S| unit for apparent power is voltampere, VA.

Documents

Document Sharing Hub

Full document details: 25/30507763 DC


http://www.iso.org/obp
http://www.avadocuments.com/doc/25-30507763-dc
http://www.avadocuments.com/doc/25-30507763-dc

IEC CD 61557-12 ED3 © IEC 2024 -13 - 85/944/CD

454  [SOURCE: IEC 60050-131:2013, 131-11-41]

455  3.1.6
456  apparent energy
457 integral of the apparent power as defined 3.1.5

458 Note 1 to entry:  The unit for apparent power is voltampere hour, VAh.

459  3.1.7
460 reactive power

461 reactive power at any single sinusoidal frequency component of a periodic signal in a single-
462 phase circuit is defined as the product of the RMS values of current and voltage and the sine
463 of the phase angle between them, where the phase angle is the angle of the voltage signal
464 vector with respect to the current signal vector

465 Note 1 to entry: In JEC 62053-24 metering standard for reactive energy the reactive power and energy are
466 defined for fundamental frequency only.

467 Note 2 to entry:  The algorithm used for the calculation of reactive power is not specified, however the meter is
468 expected to meet requirements of the relevant accuracy class standard.

469 Note 3 to entry: The coherent Sl unit for reactive power is voltampere, VA. The special name var and its symbol
470 var are also used.

471 [SOURCE: IEC 62052-11:2020 modified]

472 3.1.8
473 reactive energy
474 integral of the reactive power as defined in 3.1.7

475 Note 1 to entry:  The unit for reactive energy is var hour, varh.

476  3.1.9
477 power quality assessment function
478 power quality functions whose measurement methods are defined in |JEC 61000-4-30

479 3.1.10

480 supply side

481 part of the grid where electric energy is generated, transmitted and distributed to end-use
482 customers through the public supply network

483 Note 1 to entry: This definition encompasses micro-grids, decentralised generators or renewable energy
484 generators.
485 3.1.11

486 demand side
487 part of the grid where electric energy is consumed by end-use customers within their electric
488 distribution system

489  3.1.12
490 point of common coupling
491 PCC

492 point of a power supply network, electrically nearest to a particular load, at which other loads
493 are, or may be, connected

494 Note 1 to entry: These loads can be either devices, equipment or systems, or distinct customer's installations.

495 Note 2 to entry: In some applications, the term “point of common coupling” is restricted to public networks.

496 [SOURCE: |EC 60050-161:1990, 161-07-15]
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3.1.13

power quality

characteristics of the electric current, voltage and frequencies at a given point in an electric
power system, evaluated against a set of reference technical parameters

Note 1 to entry: These parameters might, in some cases, relate to the compatibility between electricity supplied in
an electric power system and the loads connected to that electric power system

[SOURCE: IEC 60050-617:2009, 617-01-05]

3.1.14

dedicated external transducer

proprietary external transducer able to operate only with a range of PMD specified by the
manufacturer

3.1.15

current transducer

CS

electrical, magnetic, optical or other device intended to transmit a signal corresponding to the
current flowing through the primary circuit of this device

Note 1 to entry: A current transformer (CT) is in general a magnetic current transducer.

Note 2 to entry: This note applies to the French language only.

3.1.16

compliance voltage

value of the voltage that can be developed at the current analog output while conforming to
the requirement of the uncertainty specification for that output

Note 1 to entry: This definition applies to current analog output signals.

3.1.17

voltage transducer

VS

electrical, magnetic, optical or other device intended to transmit a signal corresponding to the
voltage across the primary terminals of this device

Note 1 to entry: A voltage transformer (VT) is in general a magnetic voltage transducer.

Note 2 to entry: This note applies to the French language only.

3.1.18
self-powered PMD
equipment where measuring terminals are also used for power supply

3.1.19

auxiliary power supply

external power supply, either AC or DC, that powers the PMD through dedicated terminals
separated from the measurement inputs of the PMD

3.1.20

transformer operated PMD

PMD intended to be connected to the circuit(s) being measured via external instrument
transformer(s)

Note 1 to entry: Transformer operated PMD corresponds to PMD Sx or PMD xS in this document.
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539  3.1.21

540 primary register

541 register of an instrument transformer-operated meter which takes into account the ratios of all
542  the transformers (voltage and current transformers) to which the meter is connected

543 Note 1 to entry: The value of the energy on the primary side of the transformers is obtainable from the direct
544 reading of the register.

545 [SOURCE |EC 62053-52:2004, 3.4]

546  3.1.22

547 half-primary register

548 register of an instrument transformer-operated meter which takes into account either the
549 ratio(s) of the current transformer(s) or the ratio(s) of the voltage transformer(s), but not both

550 Note 1 to entry: The value of the energy on the primary side of the transformer(s) is obtainable from the reading
551 of the register multiplied by an appropriate factor.

552 [SOURCE |EC 62053-52:20084, 3.5]

553  3.1.23
554 power metering and monitoring function
555  PMF

556  measurement function dedicated to metering and monitoring electrical parameters within
557 electrical distribution systems embedded in an equipment that is not a PMD and complies to
558 another IEC product standard

559  3.1.24
560 equipment embedding PMF
561 EPMF

562 equipment or arrangement of equipment embedding PMF whose main function is not metering
563 and monitoring of electrical parameters

564 Note 1 to entry: Such equipment are uninterruptible power systems (UPS), static transfer systems (STS), circuit
565 breakers, transfer switching equipment (TSE), switches, disconnectors, switch-disconnectors, fuse-combination
566 units, programmable controllers (PLC), inverter for use in photovoltaic power systems, adjustable speed electrical
567 power drive systems, protection relay, residual current devices (RCDs, RCBOs), residual current monitoring
568 devices (RCM), load-shedding equipment (LSE), Bi-directional grid connected power converters.

569 3.2 Definitions related to uncertainty and performance

570 3.2.1

571 reference conditions

572 appropriate set of specified values and/or ranges of values of influence quantities under which
573 the smallest permissible uncertainties of a measuring instrument are specified

574 Note 1 to entry: The ranges specified for the reference conditions, called reference ranges, are not wider, and are
575 usually narrower, than the ranges specified for the rated operating conditions.

576  [SOURCE: JEC 60359:2001|, 3.3.10]

577  3.2.2

578 measurand

579  quantity subjected to measurement, evaluated in the state assumed by the measured system
580  during the measurement itself

581 [SOURCE: JEC 60359:2001|, 3.1.1, modified — the notes have been removed.]
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3.2.3

measurement uncertainty

uncertainty of measurement

uncertainty

non-negative parameter characterizing the dispersion of the quantity values being attributed
to a measurand, based on the information used

[SOURCE: ISO/IEC GUIDE 99:2007, 2.26, modified — the notes have been removed.]

3.24

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].

[SOURCE: JEC 60359:2001, 3.1.14, modified — note 3 has been removed.]

3.25
rated operating conditions
set of conditions that must be fulfilled during the measurement

[SOURCE: |[EC 60359:2001], 3.3.13, modified and note has been removed]

3.2.6
function performance class
number accounting for the performance of a single function

Note 1 to entry: In this document, C stands for the numerical value of the function performance class (for instance
C=0,2).

Note 2 to entry: In IEC 62053-2x series for electricity metering equipment, performance class is called accuracy
class.

3.2.7

rated value

value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment, or system

[SOURCE: IEC 60050-151:2001, 151-16-08]

3.2.8
nominal value
value of a quantity used to designate and identify a component, device, equipment, or system

Note 1 to entry: The nominal value is generally a rounded value

[SOURCE: IEC 60050-151:2001, 151-16-09]

3.2.9
rated frequency

Jn

value of the frequency at which the specification of the PMD is defined
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3.2.10

basic current

I

value of the current at which the specification of a direct connected PMD (PMD Dx) is defined

3.2.1

rated current

[n

value of the current at which the specification of a PMD operated by an external current
transducer (PMD Sx) or a direct connected PMD (PMD Dx) is defined

Note 1 to entry: in previous editions of this standard, “Ib” was used for direct connected PMD instead of “In”.
Abbreviation |Ib can be used instead as it was the case IEC 61557-12:2018.

3.2.12
starting current

Ist

lowest value of the current at which the PMD starts and continues to register

[SOURCE: JEC 62052-11:2003, 3.5.1.1, modified — "meter" has been replaced by "PMD".]

3.2.13
maximum current

Imax
highest value of current at which the PMD meets the uncertainty requirements of this
document

3.2.14

rated voltage

Un

value of the voltage in accordance with which the relevant performances of the PMD are fixed

Note 1 to entry: Depending on the distribution system and its connection to the PMD, this voltage can be either
the phase to phase voltage or the phase to neutral voltage.

3.2.15
nominal voltage

Unom
suitable approximate value of voltage used to designate or identify a system

[SOURCE: IEC 60050-601:1985, 601-01-21]

3.2.16

minimum voltage

Umin

lowest value of voltage at which the PMD meets the uncertainty requirements of this
document

3.2.17
maximum voltage

Umax
highest value of voltage at which the PMD meets the uncertainty requirements of this
document
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3.2.18
residual voltage
Ures

minimum value of U recorded during a voltage dip or interruption

Note 1 to entry: The residual voltage is expressed as a value in volts, or as a percentage or a fraction of the rated
voltage.

3.2.19

declared input voltage

Udin

value obtained from the declared supply voltage by a transducer ratio

[SOURCE: |JEC 61000-4-30:2015, 3.2]

3.2.20
sliding reference voltage
U

sr
voltage magnitude averaged over one minute, representing the voltage preceding a voltage
dip or swell

3.2.21
demand value
average value of a quantity over a specified period of time

3.2.22

peak demand value

highest demand value (positive or negative) since the beginning of the measurement or the
last reset

3.2.23

thermal demand

emulation of a thermal demand meter that provides an exponentially time lagged demand,
given a constant load, the indication reading 90 % of the actual demand in a specified time

Note 1 to entry: The time is specified by the manufacturer, usually 15 min.

3.2.24
three-phase average value
in a three- or four-wire system, the arithmetical average of all phase value

3.2.25

maximum value

highest value measured or calculated since the beginning of the measurement or the last
reset

3.2.26
minimum value
lowest value measured or calculated since the beginning of the measurement or last reset

3.2.27

interval

period of time used by the PMD to integrate RMS or instantaneous values in order to calculate
demand values
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707 3.3 Definitions related to electric phenomena

708 3.3.1

709 phase current
710 line current
711 1

712 value of the current flowing in each phase of an AC system

713 3.3.2
714 neutral current
715 Iy

716  value of neutral current of an AC electrical distribution system

717 3.3.3

718 phase to phase voltage
719 line to line voltage

720 U

721 voltage between phases in an AC system

722 [SOURCE: IEC 60050-601:1985, 601-01-29 modified]

723 3.3.4

724 phase to neutral voltage
725 line to neutral voltage
726V

727  voltage between a phase and the neutral point in an AC system

728  [SOURCE: IEC 60050-601:1985, 601-01-30 modified]

729 3.3.5

730  frequency

731 f

732 value of measured frequency in an electrical distribution system
733 3.3.6

734 power factor

735  PF

736 under periodic conditions, ratio of the value of the active power to the apparent power

737 Note 1 to entry: This power factor is not the displacement power factor. Both are not equal in presence of
738 harmonics.

739 Note 2 to entry: This note applies to the French language only.

740 [SOURCE: IEC 60050-131:2002 131-11-46, modified — the formula in the definition has not
741 been included, note 1 has been changed and a note 2 has been added.]

742 3.3.7
743 amplitude of harmonic current
744 Iy

745  value of the amplitude of the current at harmonic frequencies in the spectrum obtained from a
746 Fourier transform of a time function

747  3.3.8
748 amplitude of harmonic voltage
749 U,

750 value of the amplitude of the voltage at harmonic frequencies in the spectrum obtained from a
751 Fourier transform of a time function
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752 3.3.9

753  stationary harmonics

754  <voltage and current> harmonic content of the signal with the amplitude variation of each
755 harmonic component remaining constant within + 0,1 % of the amplitude of the fundamental

756  3.3.10

757 quasi-stationary harmonics

758 <voltage and current> harmonic content of the signal in which the amplitude variation of each
759 harmonic for contiguous 10 (50 Hz systems) or 12 (60 Hz systems) cycles remains within
760 £ 0,1 % of the amplitude of the fundamental

761 3.3.11
762 sub-harmonics
763 <voltage and current> interharmonic component of harmonic order lower than one

764 Note 1 to entry: In this document, sub-harmonic components are restricted to ranks being reciprocal of integers.

765 [SOURCE: IEC 60050-551:2001, 551-20-10, modified — the term has been changed from
766  "sub-harmonic component" to "sub-harmonics" and the domain has been indicated.]

767  3.3.12

768 flicker

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

771 [SOURCE: |EC 60050-161:1990, 161-08-13]

772 3.3.13

773 voltage dip

774  temporary reduction of the voltage at a point in the electrical distribution system below a
775  defined threshold

776 Note 1 to entry: Interruptions are a special case of a voltage dip. Post-processing may be used to distinguish
777 between voltage dips and interruptions.

778 Note 2 to entry: In some areas of the world a voltage dip is referred to as sag. The two terms are considered
779 interchangeable; however, this document will only use the term voltage dip.
780 3.3.14

781 voltage swell
782  temporary increase of the voltage at a point in the electrical distribution system above a
783  defined threshold

784  3.3.15
785 RMS voltage refreshed each half-cycle
786 Urms(%)

787 value of the RMS voltage measured over 1 cycle, commencing at a fundamental zero
788  crossing, and refreshed each half-cycle

789 Note 1 to entry: This technique is independent for each channel and will produce RMS values at successive times
790 on different channels for polyphase systems

791 Note 2 to entry: This RMS voltage value may be a phase to phase value or a phase to neutral value.

792 3.3.16

793  RMS voltage refreshed each cycle

794 Urms(1)

795  value of the RMS voltage measured over 1 cycle and refreshed each cycle

796 Note 1 to entry: In contrast to Urms(%), this technique does not define when a cycle commences. Documents
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Note 2 to entry: This RMS voltage value can be a phase to phase value or a phase to neutral value.

3.3.17

voltage interruption

reduction of the voltage at a point in the electrical distribution system below a defined
interruption threshold

3.3.18

amplitude and phase voltage unbalance

condition in a three-phase system in which the RMS values of the line voltages (fundamental
component), or the phase angles between consecutive line voltages, are not all equal

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

Note 2 to entry: In this document, voltage unbalance is considered in relation to three-phase systems.

3.3.19

amplitude voltage unbalance

condition in an AC three-phase system in which the RMS values of the line voltages
(fundamental component) are not all equal.

Note 1 to entry: The relative phase between the line voltages is not taken into account.

Note 2 to entry: In this document, voltage unbalance is considered in relation to three-phase systems.

3.3.20

transient overvoltage

short-duration overvoltage of few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped.

Note 1 to entry: Transient overvoltages may be immediately followed by temporary overvoltages. In such cases
the two overvoltages are considered as separate events.

Note 2 to entry: |JEC 60071-1 defines three types of transient overvoltages, namely slow-front overvoltages, fast-
front overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and
possible superimposed oscillations.

[SOURCE: IEC 60050-604:2016, 604-03-14]

3.3.21
crest factor
peak to RMS ratio.

3.4 Definitions related to measurement techniques

3.41

measurement window

interval during which a single measurement is performed, expressed in seconds or in number
of fundamental cycles

Note 1 to entry: Depending on the measurement technique the duration of the measurement window may be fixed
or variable.

3.4.2

gapless measurement

measurement technique where the measurement is performed continuously without gap, that
is, using contiguous measurement windows

Note 1 to entry: For digital techniques and for a given sampling rate, no sample is missing in the measurement
processing.
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When gapless measurement techniques are used, no assumption is made regarding the stability

of the signal, as opposed to non-gapless measurement techniques, where the signal is considered to be stable
during the time where no measurement is done.

3.5 Notations

3.5.1 Functions

Symbol AC | Function
P x | AC active power
E, x | AC active energy
0,10y x | total reactive power arithmetic / total reactive power vector
E\lEy x | total reactive energy arithmetic / total reactive energy vector
Spal Sy x | total apparent power arithmetic / total apparent power vector
Ea'DA / EapV x | total apparent energy arithmetic / total apparent energy vector
F x | frequency
1 x | AC phase current (Ip: current on line p)
Iy e X | measured neutral current / calculated neutral current
U x | AC line to line voltage (Upg: line p to line g)
vV x | line to neutral voltage (Vp: line p to neutral)
PF, | PF x | arithmetic power factor / vector power factor
NOTE PF, = cos(¢) when no harmonics are present
Py I P, x | short term flicker / long term flicker
Ugip x | AC voltage dips line to line (Upg dip’ line p to line g
Viip x | AC voltage dips line to neutral (Vp dip’ line p to neutral)
Ugui x | AC voltage swells line to line (Upg swi- line p to line g)
Vewl x | AC voltage swells line to neutral (Vp <wi- line p to neutral)
Uy, x | AC transients overvoltage line to line (Upg i line p to line g)
Vie x | AC transients overvoltage line to neutral (Vp i line p to neutral)
int x | AC voltage Interruption line to line (Upg int: line p to line g)
Vint x | AC voltage interruption line to neutral (Vp int: line p to neutral)
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Uy x | AC amplitude and phase voltage unbalance line to line (Upg np: line p to line g)
Voo x | AC amplitude and phase voltage unbalance line to neutral (Vp np-line p to neutral)
I, x | current unbalance phase and amplitude
Unba x | AC amplitude voltage unbalance line to line (Upg nba: line p to line g)
Viba x | AC amplitude voltage unbalance line to neutral (Vp nba: line p to neutral)
Iva X | current unbalance amplitude
U, x | voltage harmonics line to line (Upg y: line p to line g)
7, X | voltage harmonics line to neutral (Vp y- line p to neutral)
THD x | total harmonic distortion voltage line to line related to fundamental
THD-R,, x | total harmonic distortion voltage line to line related to RMS value
THD, x | total harmonic distortion voltage line to neutral related to fundamental
THD-R, x | total harmonic distortion voltage line to neutral related to RMS value
THD-R x | total harmonic current related to RMS value
848
849
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850

851 3.5.2 Symbols and abbreviations

U, percentage of U

%I, percentage of 7,

%In percentage of In

AEL acceptable error limit

ALV acceptable limits of variation

852

853 3.5.3 Indices

854
Indice AC Meaning
AC X AC system
a X active
r X reactive
ap X apparent
n X rated
nom X nominal
p X line p
g X line g
N X Neutral
¢ X calculated
h X harmonic
i X current
u X voltage
dip X dips
swl X swells
tr X transient
int X interruption
nb X unbalance
nba X amplitude unbalance
A X arithmetic
Y X vectorial
min X minimum value
max X maximum value
avg X average value
rms X rms value
peak X peak value
res X residual
855

856 4 Requirements

857 4.1 General requirements

858  The following requirements shall apply unless otherwise specified hereafter.

Documents

Document Sharing Hub

Full document details: 25/30507763 DC


http://www.avadocuments.com/doc/25-30507763-dc
http://www.avadocuments.com/doc/25-30507763-dc

859

860
861
862

863

864
865
866

867

868

869

870

871

872

873

874

IEC CD 61557-12 ED3 © IEC 2024 -25- 85/944/CD

4.2 PMD general architecture

Organization of the measurement chain: the electrical quantity to be measured may be either
directly accessible, as it is generally the case in low-voltage systems, or accessible via
measurement transducers like voltage transducers (VS) or current transducers (CS).

Figure 1 shows the common organization of a PMD-AC.

In some cases when a PMD-AC does not include the transducers, their associated
uncertainties are not considered. When a PMD-AC includes the transducers, their associated
uncertainties are considered.

T Communication protocol

=L —

Communication
' management '

s

signals be measured IEC

- T T - - TED T .
l Measngrement Acquisition > Processing Evaluation ' Display l
remm transducers — i i

A "l _bA unit T’ unit —bl "

: 1/0 '

' management '

- T, T -

o Lo : 110
Electrical input Input signal to Measurement

NOTE 1 Itis not necessary that the parts in the dotted lines be included in the PMD.

NOTE 2 1/O are analog and/or digital signals with alarms.

Figure 1 — PMD generic measurement chain

4.3 Classification of PMD

4.3.1 Classification of PMD-AC

PMD-AC are classified according to the applications as defined in Table 1.

Table 1 — Functional classification of PMD-AC with minimal required functions

PMD-AC functional classification ?
Functionalities PMD-AC-I PMD-AC-II PMD-AC-III
symbol? . . -
Energy efficiency Basic power Advanced power monitoring
monitoring Inetwork performance
P n | |
0 [ | [ |
S n | |
E, n u n
E, ] n
Eap [ ]
™
LUocuin
Document S
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s | |
1

Iy L
U and/or V u u
PF u ]

THD,, and/or THD,,
and/or THD-R , and/or ]

THD-R,

THD; and/or THD-R, ]

a8  Only total quantities are mandatory

b For PMD other than PMD-AC-I,
functions are allowed and shall be specified by the manufacturer.

PMD-AC-II and PMD-AC-III, called PMD-AC-x, other combinations of

4.4 Structure of PMD

4.41

Structure of PMD related to transducers

PMD-AC can have either an internal transducer, or may need an external transducer, as
shown in Figure 2. Depending on these characteristics, PMD-AC can be split in four

categories as defined in Table 2.

Table 2 — Structure of PMD

Current measurement

Transducer operated PMD
(current sensors out of PMD)

= PMD Sx

Direct connected PMD
(current Transducers in PMD)

= PMD Dx

Direct connected PMD

(voltage Transducers in PMD)

PMD SD

(Semi-direct insertion)

PMD DD

(Direct insertion)

T
o £ S PMD xD
g2
% 2 Transducers operated PMD
> m| (voltage Transducers out of
Q
£ PMD)
= PMD xS

PMD SS

(Indirect insertion)

PMD DS

(Semi-direct insertion)
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~
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NOTE A PMD specified as a PMD Dx (respectively PMD xD) can sometimes, under certain conditions, be used as
a PMD Sx (respectively PMD xS) when used with external transducers provided that it complies with both
requirements of PMD Sx and Dx (respectively PMD xS and xD).

4.4.2

Figure 2 — Description of different types of PMD

Requirements for self-powered PMD

Three-phase self-powered PMD shall measure within the specified accuracy limits even in the
event one of the three phases or two of the three phases are disconnected.

4.5

List of applicable performance classes

Table 3 specifies the list of functions and allowed performance classes for PMD-AC.

Table 3 - List of functions and applicable performance classes for PMD

PMD-AC
Function Sub Performance class C
clause
Active energy 4.8.1.6 0,1 0,2 0,5 1 2
Active power 4.8.1.6 0,1 0,2 0,5 1 2 2,5
Reactive energy |4.8.3 0,5 1 2
Reactive power 4.8.3 0,5 1 2
Apparent energy |4.8.4 0,2 0,5 1 2
Apparent power |4.8.4 0,2 0,5 1 2
Frequency 4.8.5 0,02 |0,056 |01 0,2 0,5
Phase current 4.8.6 0,05 |0,1 0,2 0,5 1 2
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Measured neutral 4.8.6 0.2 0.5 1 2

current

Calculated 486 01 |02 |05 |1 2

neutral current

Voltage 4.8.7 0,05 |0,1 0,2 0,5 1 2

Power factor 4.8.8 0,5 1 2 5
Flicker 4.8.9 5
Dips and swells 4810 0.5 1 5

measurement

Voltage 4.8.11 05 |1 2

interruption

Voltage

unbalance 4.8.13 0,2 0,5 1

Voltage_ 4.8.14 1 2 3 5
harmonics

Voltage THD 4.8.14 1 2 3 5
Current 4.8.14 02 |05 |1

unbalance

Current 4.8.16 1 2 3 5
harmonics

Current THD 4.8.16 1 2 3 5

894 The requirements for the performance for a PMD associated with a dedicated external
895 transducer are the same as for a direct connected PMD. Each combination of a PMD
896 associated with a dedicated external transducer shall be considered as a PMD DD that needs
897 to comply with the performance requirements of this document.

898 EXAMPLE If a manufacturer provides three different types of dedicated transducers (for example, a 100 A
899 dedicated CT, a 500 A dedicated CT and a 1 000 A dedicated CT), then the manufacturer would provide three

900 separate performance type test reports (one for the tests related to the PMD associated with the 100 A dedicated
901 transducer, one for the tests related to the PMD associated with the 500 A dedicated transducer and one for the
902 tests related to the PMD associated with the 1 000 A dedicated transducer). The manufacturer shall provide proper
903 justification (e.g. simulation results, existing tests results, design notes, schematics...) for extrapolating

904 performance if some physical tests are not performed.

905 NOTE Guidance related to the association of a PMD with a transducer is provided in Annex E and Annex F.
906 4.6 Operating and reference conditions for PMD
907 4.6.1 Reference conditions

908  Table 4 gives the reference conditions for testing:
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909 Table 4 — Reference conditions for testing
Conditions Reference conditions
Operating temperature 23 °C £ 2 °C or otherwise specified by manufacturer
Relative humidity 40 % to 60 % RH
Auxiliary supply voltage Rated power supply voltage £ 1 %
Phases® Three phases available @
Voltages unbalance® <0,1%?@
External continuous magnetic field <40 A/m DC
< 3 A/m AC at 50/60 Hz
DC component on voltage and current None
Waveform Sinusoidal
Frequency Rated frequency (50 Hz or 60 Hz) + 0,2 % P

a8 Required only in the case of three-phase systems.

b PMD should use the standard rated frequencies of 50 Hz or 60 Hz, where possible, although other rated

frequencies, or rated frequency ranges, including DC, may be specified.

910
911 4.6.2 Rated operating conditions
912 4.6.2.1 General

913 Table 5 to Table 7 give the conditions in which functions shall be performed according to
914  their specifications.

915 4.6.2.2 Rated temperature operating conditions for portable equipment

916 Table 5 gives the rated operating temperature for portable PMD:

917 Table 5 — Rated operating temperatures for portable equipment
K40 temperature class of
PMD

Rated operating range 0 °C to +40 °C

(with specified uncertainty)

Limit range of operation -10 °C to +55 °C

(no hardware failures)

Limit range for storage and shipping -25°Cto +70 °C
918
919 4.6.2.3 Rated temperature operating conditions for fixed installed equipment

920 Table 6 gives the rated operating temperature for fixed installed PMD:
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Table 6 — Rated operating temperatures for fixed installed equipment

K55 temperature
class of PMD

K70 temperature
class of PMD

KxP temperature
class of PMD

Rated operating range®

(with specified uncertainty)

-5°Cto +55 °C

-25°Cto +70 °C

Above +70 °C and/or
under -25 °C 2

Limit range of operation
(no hardware failures)

-5°Cto +55 °C

-25°Cto +70 °C

Above +70 °C and/or

under -25 °C 2

Limit range for storage and shipping

-25°Cto +70 °C

—40 °C to +85 °C

According to
manufacturer's
specification @

a8 Limits are to be defined by the manufacturer according to the application.

b Kx stands for extended conditions.

¢ The operating temperature is the highest temperature of the air in close proximity to the PMD.

4.6.2.4 Rated humidity and altitude operating conditions

Table 7 gives the rated operating humidity and altitude conditions for portable and fixed

installed PMD:

Table 7 — Humidity and altitude operating conditions

Standard conditions

Extended conditions

Rated operating range

(with specified uncertainty)

0%1to75%RH?®

0 % to above 75 % RH 2P

Limit range of operation for30 days/year

0% to 90 % RH ®

0 % to above 90 % RH 2P

Limit range for storage and shipping

0% to 90 % RH P

0 % to above 90 % RH 2P

Altitude

0mto2000m

0 m to above 2 000 m @

2 Limits are to be defined by manufacturer according to the application.

b Relative humidity values are specified without condensation.

The limits of relative humidity as a function of ambient temperature are shown in Figure 3.
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