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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER MEASUREMENT APPLICATIONS WITHIN ELECTRICAL
DISTRIBUTION NETWORKS AND ELECTRICAL INSTALLATIONS

FOREWORD

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.

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.

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.

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-cofresponding natiohalor regional’ publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of(conformity. Independent certification bodies provide conformity
assessment servicesand,:in some: areas,access to, |[EC. marks)of cconformity.; |EC is) not responsible for any
services carried out by independent certification bodies.

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

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.

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.

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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 63213, which is a Technical Report, has been prepared by IEC technical committee
85: Measuring equipment for electrical and electromagnetic quantities.

The text of this Technical Report is based on the following documents:

Draft TR Report on voting
85/662/DTR 85/690/RVDTR

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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.

A bilingual version of this publication may be issued at a later date.

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

Utility engineers and facility managers are requesting rich power and energy data from many
locations, with guaranteed and reliable accuracy. This data is essential for helping to
understand and ensure the reliability, efficiency, and cost effectiveness of their power
distribution systems and the energy generated or consumed.

A good understanding of the different kinds of measurement applications is critical to
choosing the proper type and capabilities of measuring devices for each location that will
deliver the required information.

To achieve these goals, a complete energy measurement plan supported by a network of
metering devices.

This report offers an overview of the different categories of measurement applications, with
detailed descriptions and illustrations of each, including references to the most relevant
international standards.
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POWER MEASUREMENT APPLICATIONS WITHIN ELECTRICAL
DISTRIBUTION NETWORKS AND ELECTRICAL INSTALLATIONS

1 Scope

This Technical Report intends to provide state-of-the-art information on the various electricity
measurement applications made in the grid (supply side) or in electrical installation (demand
side), and on the related standards covering these applications.

This Technical Report does not address measurements made for specific purposes such as
protection, control, automation or indication.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and notations
For the purposes of thisjdocument, thefollowingterms and definitions apply.

ISO and IEC maintain terminological databases for (use dn! standardization at the following
addresses:

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

e |SO Online browsing platform:-available.athttp://www.iso.org/obp
3.1 Measurement definitions

3.11

power quality instrument

PQl

instrument whose main function is to measure, record and possibly monitor power quality
parameters in power supply systems, and whose measuring methods (class A or class S) are
defined in IEC 61000-4-30

[SOURCE: IEC 62586-1:2017, 3.1.1]

3.1.2
power quality assessment function
power quality functions whose measurement methods are defined in IEC 61000-4-30

[SOURCE: IEC 61557-12:2018, 3.1.2]

3.1.3
energy meter
instrument intended to measure electrical energy by integrating power with respect to time

[SOURCE: IEC 60050-313:2001, 313-01-35]
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3.1.4

watt-hour meter

active energy meter

energy meter

instrument intended to measure active energy by integrating active power with respect to time

[SOURCE: IEC 60050-313:2001, 313-06-01, modified — The term "(active) energy meter" has
been changed to "active energy meter" and the term "energy meter" has been added to
comply with the ISO/IEC Directives Part 2:2018]

3.1.5

var-hour meter

reactive energy meter

instrument intended to measure reactive energy by integrating reactive power with respect to
time

[SOURCE: IEC 60050-313:2001, 313-06-02]

3.1.6

power metering and monitoring device

PMD

combination in one or more devices of several functional modules dedicated to metering and
monitoring electrical parameters in 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.

[SOURCE: IEC 61557-12:2018, 3.1, ymodified. — Note 3 to,entry has been deleted.]

3.1.7

revenue meter

utility meter

billing meter

electricity meters for billing

energy meter used to meter energy delivered by an energy supplier and to calculate the
related amount of money according to an agreed contract, defining the rate(s) and the time of
use

Note 1 to entry: These devices are used to bill or invoice final customers.

3.1.8
rate
amount to be paid per unit purchased (e.g. 1 kWh, 1 kW, 1 kVA)

[SOURCE: IEC 60050-691:1973, 691-11-21]

3.1.9
time of use
segregation of energy rates based on the time in which the energy is being consumed

3.1.10
meter index
non-resettable numerical value representing the total energy measured by the meter



IEC TR 63213:2019 © IEC 2019 -9-

3.2 Measurement applications

3.21

grid power quality assessment

process that allows energy suppliers and/or their customers to verify that the quality of energy
delivered/received fulfils requirements of a defined contract or regulation

Note 1 to entry: Limits for European public networks are defined in EN 50160.

3.2.2

power monitoring

process that allows a facility manager to monitor its electrical installation in order to ensure
availability and reliability of energy as well as durability of electrical equipment.

3.2.3

energy management

process that allows a facility manager to monitor and control the energy consumption
according to the uses and the cost of energy within an electrical installation

3.24

billing

process that allows energy suppliers or their representatives to invoice their customers
according to a defined contract

Note 1 to entry: These applications canjbe covered,by international;standardsy regulations such as MID in Europe
or NMI in Australia, and/or utility_specifications.

3.2.5

sub-billing

process that allows a landlord, property, ,management firm, condominium association,
homeowner association or other multi-tenant property to spread out invoice over energy users
(assign portions of invoice to users), for.measured usages or services.

Note 1 to entry: This fee is usually combined with other tenant’s facility fees.

Note 2 to entry: The landlord does not commit on the quality of the supply.

3.2.6

cost allocation

process that allows a facility manager to account for energy costs from internal cost centres
that consume energy

EXAMPLE: process line, test and inspection, administration.

3.2.7

calculation of tax incentives

process that allows an owner to get incentives from the state, based on measurements
showing improvement in energy efficiency, according to a regulation

3.3  Grid definitions

3.31

electric power system

electricity supply system

all installations and plant provided for the purpose of generating, transmitting and distributing
electricity

[SOURCE: IEC 60050-601:1985, 601-01-01, modified — The term "electricity supply system (in
a broad sense)" has been changed to "electricity supply system" in order to comply with the
ISO/IEC Directives Part 2:2018.]
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3.3.2
generation of electricity
process whereby electrical energy is obtained from some other form of energy

[SOURCE: IEC 60050-601:1985, 601-01-06]

3.3.3
distribution of electricity
transfer of electricity to consumers within an area of consumption

[SOURCE: IEC 60050-601:1985, 601-01-10]

3.34

power station

electrical generating station

installation whose purpose is to generate electricity, and which includes civil engineering
works, energy conversion equipment and all the necessary ancillary equipment

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

3.3.5

substation

<of a power system> part of an electrical system, confined to a given area, mainly including
ends of transmission ordistribution lines, lelectrical switchgear, and control gear, buildings and
transformers

Note 1 to entry: The substation can be qualified according to the designation of the system of which it forms a
part. Examples: transmission, substation (transmission system), distribution substation, 400 kV or 20 kV substation.

Note 2 to entry: A substation.generallyjincludes, safety;.oricontrob devices (forcexample] protection).

[SOURCE: IEC 60050-601:1985, 601-03-02, modified — In order to comply with the ISO/IEC
Directives Part 2:2018, "(of a power system)" has been deleted from the term and added as a
domain, and the last sentence of the definition has been moved to Note 2 to entry.]

3.3.6

supply side

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

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

Note 2 to entry: This definition encompasses the electric power system defined in IEC 60050-601:1985, 601-01-
01.

[SOURCE: IEC 61557-12:2018, 3.1.3, modified — Note 2 to entry has been added.]

3.3.7

demand side

part of the grid where electric energy is consumed by end-use customers within their electric
distribution system

Note 1 to entry: This concept also encompasses prosumers.

[SOURCE: IEC 61557-12:2018, 3.1.4, modified — Note 1 to entry has been added.]
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