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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Sensing devices for non-intrusive load monitoring (NILM) systems

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 internationa:
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ei 1 and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep. *ts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). The'r
preparation is entrusted to technical committees; any IEC National Committee interested in the subject ¢ =alt vith
may participate in this preparatory work. International, governmental and non-governmental orga‘.iza ‘ons ‘aising
with the IEC also participate in this preparation. IEC collaborates closely with the International + cgar z=.ion for
Standardization (ISO) in accordance with conditions determined by agreement between the two org ~nizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possilt'e, an international
consensus of opinion on the relevant subjects since each technical committee has icpre entation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are >ccepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that .ne wcchnical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in wich hey are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committecs indertake to apply IEC Publications
transparently to the maximum extent possible in their national and regiana. hubiications. Any divergence between
any IEC Publication and the corresponding national or regional publ cation snall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. !~dep ~nac =t certification bodies provide conformity
assessment services and, in some areas, access to I[EC ma.“s ¢’ conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition o1 *his 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 Naticnal Committees for any personal injury, property damage or
other damage of any nature whatsoever, whe .2r direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, us> cf, ur reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative rofercnces cited in this publication. Use of the referenced publications is
indispensable for the correct applica ion »f this publication.

IEC draws attention to the poss.hilit; that the implementation of this document may involve the use of (a)
patent(s). IEC takes no positicii « once/ning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date . publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imple~ent ..’ document. However, implementers are cautioned that this may not represent
the latest information, whic > may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held rescons “Yle ror identifying any or all such patent rights.

IEC 63297 has. been nrepared by IEC technical committee 85: Measuring equipment for
electrical anc ‘electromagnetic quantities. It is an International Standard.

The tex* of this International Standard is based on the following documents:

Draft Report on voting

85/933/CDV 85/953/RVC

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 International Standard 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/publications.

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, or

e revised.
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INTRODUCTION

Non-intrusive load monitoring (NILM), or non-intrusive appliance and load monitoring (NIALM),
is a process for providing estimated energy usage, for example by type of use (heating, cooling,
etc.) or type of appliance (microwave, etc.) based on load signatures at a single point in the
installation.

NILM systems can be used to survey the specific uses of electrical power in homes, buildings
or industrial areas (see Figure 1).

o ]
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Figure 1 — Principle >f .ion-intrusive load monitoring (NILM)

At the moment, NILM systems are ess2ntially used in AC distribution networks, but DC networks
are not excluded.
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1 Scope

This document provides a classification of NILM sensing devices for use in NILM systems,
according to the state of the art of NILM technologies.

The classification of NILM analytics and NILM systems, as well as performance indicators for
NILM systems, can be considered in the future.

NILM systems produce estimated disaggregation into energy usages. When accurate
measurement and analysis of energy consumption or other electrical parameters, or both, are
necessary (e.g. for monitoring the electrical installation), systems based on standardized
measuring devices (e.g. power metering and monitoring devices (PMDs), power quality
instruments (PQIls) or meters) are used.

NOTE Standardized measuring devices have guaranteed accuracy over a specified range and hav. lin.'ted
deviations in presence of influence quantities (temperature, frequency deviations...) in additio t¢ safe ¥ and
constructional requirements. See Annex C for more information.

2 Normative references

The following documents are referred to in the text in such a way that son.= or all ¢ their content
constitutes requirements of this document. For dated references, cnly e euition cited applies.
For undated references, the latest edition of the referenced .oci.ment (including any
amendments) applies.

IEC 61010-1, Safety requirements for electrical equipmznt fo: measurement, control, and
laboratory use — Part 1: General requirements

3 Terms, definitions and abbreviated tern's

3.1 Terms and definitions

For the purposes of this document, the 1c'lcwing terms and definitions apply.

ISO and IEC maintain terminoloyv Jaiwabases for use in standardization at the following
addresses:

o |EC Electropedia: availib'z at https://www.electropedia.org/

e [SO Online browsing nlattorm: available at https://www.iso.org/obp

3.1.1
electrical parameter
electrical quelitity to be measured or estimated

EXAMPLE RMc value of current, RMS value of voltage, active power, reactive power, harmonics, power quality
related pec-ameters, etc.

31.0

ectimuteu value

qalue of an electrical parameter (e.g. current, power, energy related to a specific usage)
produced by a NILM sensing device or a NILM system

Note 1 to entry: Estimated values are typically less accurate than values measured with standardized measuring
devices (e.g. PMD, PQI, meters).
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