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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SPECIFYING
SMART CAPABILITIES, OF APPLIANCES AND DEVICES-
GENERAL ASPECTS

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 hational andregional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity, Jndependent certification bodies provide conformity
assessment services and, in some areas, access to [EC marks of conformity. IEC 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. In exceptional
circumstances, a technical committee may propose the publication of a technical specification
when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide whether
they can be transformed into International Standards.

IEC TS 62950, which is a technical specification, has been prepared by Working Group 15:
Connection of household appliances to smart grids and appliances interaction, of IEC technical
committee 59: Performance of household and similar electrical appliances.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
59/666/DTS 59/673/RVDTS

Full information on the voting for the approval of this technical specification 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.

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.
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INTRODUCTION

Technologies related to "smart grids" have been emerging for some time, for a range of reasons,
including the need to reduce greenhouse gas emissions, utilise renewable energy resources
and increase the overall resilience and efficiency of the electricity supply system as a whole. The
electricity usage of the residential sector, especially household appliances, is a significant
contributor to total energy consumption and peak demand. At the same time, consumers expect
that innovations in the field of information technology will enhance user experiences in the
context of "smart" home systems and "smart" appliances.

IEC TC 59 has considered the needs of the appliance market from a technology point of view and
has identified products that will benefit from the potential for state-of-the-art technologies to add
smart capabilities to household appliances, different architectures that may give rise to smart
capabilities at a system-wide level, and the available protocols to control smart capabilities in
household appliances and other devices.

This Technical Specification is intended to develop:

e acommon architecture to apply to different use cases and to a wide range of appliance and
product types, both inside and outside the scope of IEC TC59 (in this document where the
term 'device' is used, it covers both appliances and products outside the scope of TC59); and

e the principles of defining and measuring smart operating modes and performance within the
context of the common,architecture:

The use cases considered in this documentirelatetolthe consumption (and possible discharge to
the grid) of electrical energy, but future revisions of this document may not be limited to these
aspects.

Appliances that are capable of exchanging.information with-each other, with the electricity grid
and with other agents, and capable of altering their behaviour because of those interactions, are
sometimes called "smart appliances". While it is not the task of this Technical Specification to
define what constitutes a "smart appliance" in all circumstances, it is however possible to
describe and test specific capabilities and modes of operation. Therefore, in this document, the
term "smart" is used in conjunction with other terms (as in "smart appliance") in a limited sense,
to describe an appliance or other product with the specific capabilities described.

A major driver for building-in such capabilities is to increase the overall resilience and economic
efficiency of the electricity supply system as a whole, and its ability to accommodate more
variable and distributed sources of generation (especially renewables).?

There are several possible approaches to describing smart capabilities and smart operation:

1) in relation to an absolute indicator (e.g. if an appliance can pass a series of tests it may be
described as "smart") — this is analogous to meeting a minimum energy performance
standard;

2) on a comparative scale (e.g. one appliance may be "smarter" than another) — this is more
difficult to demonstrate because it may require essentially subjective judgements of the
relative importance of different criteria and different smart operating modes;

3) in terms of the trade-offs between smart capabilities and other performance criteria (e.g. an
increase in energy consumption or reduction in wash performance that may occur as a
result of smart operation).

1 Itis expected that consumers will receive a share of the economic benefits created by smart appliances, but it is
not the role of standards to anticipate or limit the business arrangements that might transfer such benefit to the
consumer (e.qg. tariff structures or cash incentive payments).



IEC TS 62950:2017 © IEC 2017 -7-

These approaches are beyond the scope of this document.

The goal of this document is to support the development of a global market for appliances with
smart capabilities by:

o defining the terms associated with smart capabilities and smart operation so that appliances
and devices might be described in their specific performance standards as having 'smart
capabilities in accordance with IEC standard NNNNN';

o clarifying the points where information is exchanged between smart appliances and devices
and the electricity grid;

o defining the smart operating modes of appliances and devices in response to specific
conditions;

e describing the general conditions for testing the smart operating modes of appliances and
devices; and

e supporting sub-committees within TC59, and other technical committees and
standardisation bodies, to include in their product specific performance standards
descriptions of relevant smart capabilities and procedures for testing them and for
measuring how other aspects of appliance performance might be affected by smart
operation.

This document is also intended to assist manufacturers of home energy management systems,
customer energy managers and similar products, and energy utilities and other remote agents
wishing to encourage user response to variable energy prices or supply situations or wishing to
offer direct load contral services,

Some products may be capable ‘of cresponses ‘that ‘are ‘rapid’ enough to offer frequency and
voltage management services to the grid. This is not the main scope of the smart operating
modes described in this document, but manufacturers are free to offer such capabilities.

As smart operation usually dependsioncthel integration-ofiithe appliance into a larger system,
issues of inter-connection and inter-operability are likely to arise. Therefore, the overall
'architecture’ of the system (as defined in this document and by other standards) will need to be
considered. Any departures from standard architecture should be avoided.

Since the products covered by this document are likely to be widely traded, the inclusion of
smart capabilities and operating modes in specific appliance and device performance standards
should be flexible with regard to the presence of other equipment (e.g. "smart metering") or
specific communication pathways and protocols, as these may not be present at all locations
where the product will ultimately be purchased and installed.

It is recognised that the definition and standardisation of smart capabilities is at an early stage
of development, and other approaches will emerge. Standardisation bodies and technical
committees are urged to document the reasons for adopting alternative or modified approaches,
so that they may be taken into account in future revisions of this document.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SPECIFYING
SMART CAPABILITIES, OF APPLIANCES AND DEVICES -
GENERAL ASPECTS

1 Scope

This Technical Specification (TS) sets out a reference framework for defining and testing smart
capabilities and smart operating modes of appliances, small scale energy supplies (SSESs)
and other devices (ODs) (collectively termed 'smart devices' if they have the defined
capabilities). This document does not set minimum requirements for appliances, SSESs or
ODs.

This document focuses on electricity consumption but the principles and general architecture
can be applied to other types of energy and other services. This document focuses on
appliances, SSESs and ODs, but the principles and general architecture can also be applied to
other products that are capable of being equipped with a device (energy) manager (DEM).

This document:

1) defines terms that describe the smart capabilities and smart operating modes of appliances,
SSESs and ODs;

2) describes the way in which such products, respond to certain standard instructions and
conditions that are likely to arisecin the<operation.of'smart grids;

3) describes various approaches to measuring how the products respond in particular smart
operating modes.

Although many examples are givenlinrelationtotparticular product types, this document is not
intended to fully describe these matters for any particular product type. This document is
intended for use by IEC and other standardisation bodies who wish to address smart
capabilities and smart operating modes in the performance standards for the products for which
they are responsible.

The smart device architecture and configurations described in this document, as illustrated in
Figure 1 and Figure 2, are intended to guide but not necessarily limit the architecture for each
specific product.

This document is relevant to testing interactions between the customer energy manager (CEM)
and the device energy manager (DEM) in configurations 1 and 2, insofar as they are relevant to
determining the smart operation of a device. It does not cover the interactions between the DEM
and a separate DEM-ready device (in configurations 2 and 3). For the time being, these
interactions may be the subject of separate standards.

This document does not cover configuration 4, in which the CEM-DEM interaction cannot be
externally manipulated or observed in testing. In configuration 4, only the response of the
product as a whole to grid information or remote agent instructions can be tested. This is beyond
the scope of this document for the time being.

NOTE: Communications methods and protocols are not within the scope of this document, but their consideration
can be useful when applying this document in the development of specific product performance standards. The
methods of communication are expected to be either left open, or limited to one or more existing methods and
protocols, and be capable of supporting the configurations in Figure 1 and Figure 2, and the capabilities and smart
operating modes in Table 1 and Table 2.
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2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions 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

3.11

activation

completion of connections, communications pathways and/or settings necessary to enable
smart operation

3.1.2
appliance
electrical apparatus intended fop household or.similar use

EXAMPLE Refrigerators, dishwashers, ‘clothes'washers; clothes dryers; air conditioners, water heaters, circulation
pumps, etc.

Note 1 to entry: An appliance can only act as a|load.
3.1.3
automatic override

termination or prevention of a period of smart operation, that is not initiated by the user or by a
remote agent

3.1.4

constrain or reduce load

operation in which a smart device constrains or reduces its load while still performing its primary
function

EXAMPLE 1 An air conditioner that continues to cool while limiting its electrical power to half its rated capacity.

EXAMPLE 2 A fridge freezer that defers defrost and ice-making, while continuing to maintain storage temperature
within safe limits.

Note 1 to entry: The constraint or reduction can be achieved by limiting operating power, avoiding or delaying
energy-intensive functions that are ancillary to the main function or by other means.

3.1.5

customer energy manager

CEM

component or set of functions with the capability to:

1) receive and process grid information, device information and user instructions, and

2) manage one or more smart devices.
Note 1 to entry: A CEM can be integrated with a smart device, or can be physically separate.

Note 2 to entry: A CEM manages the energy-using behaviour of a smart device. There can be other managers for
other aspects of device behaviour.

Note 3 to entry: While the CEM requirements are outside the scope of this document, IEC 62746-2 provides
examples.



-10 - IEC TS 62950:2017 © IEC 2017

3.1.6

defer cycle

operation in which a smart device brings forward or delays a cycle or function compared with
the timing that would have occurred under user operation

Note 1 to entry: Defer cycle operation is considered "smart" if it occurs as a result of information transmitted via a
CEM or DEM or if it involves trigger criteria programmed into a CEM or DEM. A deferment where the user programs
an unconditional delayed start using the controls is not a smart defer cycle mode within the meaning of this
document.

3.1.7
device
appliance, small scale energy supply (SSES) or other device (OD)

Note 1 to entry: A device can consist of more than one physical element.

3.1.8
DEM-ready device
device that is capable of being equipped with a DEM

3.1.9

device energy manager

DEM

component or set of functions with the capability to:

1) receive and process information from a CEM;
2) manage one applidnce; SSES orother device.

Note 1 to entry: A DEM can be integrated withtafCEMvand/or aldevice orbe physically separate.

Note 2 to entry: A DEM manages the energy-using behaviour of a device. There can be other managers for other
aspects of device behaviour.

3.1.10
device information
information received by a CEM directly from or relating to a device

Note 1 to entry: Such information can include (but is not restricted to) the following categories:

— status (e.g. whether an appliance or OD is on or off; whether an appliance is heating, spinning etc.; whether an
SSES is fully charged or generating electricity);

— electricity load (kW) or energy used over a specified period (e.g. kWh per 30 min);
— expected end time of current operating cycle or expected/programmed start/end time of the next cycle;

— expected power profile of the programme selected by the user.

3.1.11
device information transmission
operation in which a smart device communicates device information from the DEM to the CEM

Note 1 to entry: This mode can be a permanent operating mode, and can coexist with other smart operating modes.

3.1.12

device performance standard

standard that covers the performance of a device under user operation and/or under smart
operation

Note 1 to entry: A device performance standard that covers smart operation can set rules for defining and testing
smart operating modes for that device, and can include methods for comparing the performance of the device in smart
operation with performance in user operation.

3.1.13
direct load control operation
operation in which a remote agent is able to initiate smart operation

Note 1 to entry: It is expected that the user would enter into a prior contract with a remote agent, and agree
conditions and limitations on direct load control.
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3.1.14

emergency off

operation in which the smart device enters off/standby mode, and which cannot be over-ridden
by the user

Note 1 to entry: While in emergency off mode, the smart device should remain capable of receiving and acting on
instructions from the CEM to resume user operation.

Note 2 to entry: Emergency off mode is intended for situations of major difficulty with the grid or with local electricity
supply to the premises.

3.1.15

energy management gateway

EMG

access point for sending and receiving information and commands between a remote agent or
other entity and a CEM

3.1.16
grid information
information received by a CEM directly from or relating to the electricity grid

Note 1 to entry: Such information can include (but is not restricted to) the following categories:
— current and future energy prices;

— current and future network constraints;

— emissions-intensity of electricity supply;

— level of renewable energy generation;

— requests or instructions for load modification;

— directly sensed information (e.g. frequency and voltage).

3.1.17
modular smart device
combination of a DEM-ready device and-a’DEMin which-the DEM may be physically removed

3.1.18

no supply

operation in which a smart SSES does not supply energy to the grid even though user settings
call for such operation.

Note 1 to entry: No supply operation can be required during periods of electricity network congestion or for the safety
of those working on the network.

3.1.19

off/standby

operation in which the smart device minimises its electricity load, while still remaining capable of
receiving instructions from the CEM, the user or a remote agent

Note 1 to entry: While in off/standby mode, the smart device does not perform its primary function (e.g. heating,
cooling, washing, pumping) but its control circuits may remain energised.

Note 2 to entry: This mode may also be called networked standby.

3.1.20
one-way communications
arrangement where data and instructions can flow in one direction only

EXAMPLE From the remote agent to the CEM, and from the CEM to the smart device.
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