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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DECENTRALIZED ELECTRICAL ENERGY SYSTEMS ROADMAP

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 corresponding national or regional publication shall be clearly indicated in the latter.

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

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.

IEC TR 63410 has been prepared by subcommittee 8B: Decentralized Electrical Energy
Systems, of IEC technical committee 8: System aspects for electrical supply. It is a Technical
Report.

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

Draft Report on voting

8B/139/DTR 8B/152/RVDTR

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 Technical Report 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,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document 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

Decentralized Electrical Energy Systems are intended to support the development of safe,
secure and reliable systems with decentralized management for electrical energy supply,
alternative/complement/precursor to traditional large interconnected and highly centralized
systems.

Decentralized electrical energy systems have applications for developing countries (focusing
on access to electricity) as well as for developed countries (focusing on higher reliability, black-
out recovery and/or services). Interactions within Decentralized (Multi) Energy Systems are also
considered.

e Microgrids

A microgrid is an independent system composed of distributed energy resources, which
normally connected with main grid with tie-line. Due to the imbalance between supply and load,
a microgrid can either connect with main grid or operate independently.

e Non-conventional distribution systems

Non-conventional distribution systems include grid-tied local system, multi-energy local system
and DC distribution system.

A grid-tied local system means a group of interconnected loads and distributed energy
resources with defined electrical boundaries forming a local electric power system at distribution
voltage levels, that is not intended to be disconnected from a wider electric power system.

A multi-energy local system is composed of distributed power networks (such as electrical
power supply, gas supply, and cooling/heat supply networks), energy exchange segments (such
as CCHP unit, generator, boiler, air conditioner, and heat pump, etc.), distributed energy
storage segments (such as electricity storage, heat storage, gas storage, cooling storage, etc.)
and users.

One DC distribution system is an electrical power system formed by connecting the DC
electrical power supply, DC lines, DC converter stations, DC loads and monitoring systems in
the way of direct current, mainly completing DC electrical power distribution and consumption.

e Virtual Power Plants

A Virtual power plant achieves Distributed Energy Resources (DER) aggregation and
coordination optimization (such as DG, energy storage systems, controllable load, and electric
cars, etc.) through advanced ICT and software systems. It is considered as a special power
plant participating in electricity market and power grid operation.

e Decentralized DC distribution system

The decentralized DC distribution system is mostly distributed in the strong demand DC power
supply area or in the area of high DC load density, and in the areas where DC power supply
and DC load exist simultaneously. The decentralized DC distribution systems are distributed in
AC power supply areas. [Source: IEC SC 8B, WG5]
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DECENTRALIZED ELECTRICAL ENERGY SYSTEMS ROADMAP

1 Scope

IEC TR 63410, which is a Technical Report, aims to prepare a road map for categorizing
Decentralized Electrical Energy Systems and identifying gaps in the existing standards relevant
to Decentralized Electrical Energy Systems. The task of IEC Subcommittee 8B is to develop
IEC publications enabling the development of secure, reliable and cost-effective systems with
decentralized management for electrical energy supply, which are alternative, complementary
or precursors to traditional large interconnected and highly centralized systems. This includes
but is not limited to AC, DC, AC/DC hybrid decentralized electrical energy system, such as
distributed generation, distributed energy storage, dispatchable loads, virtual power plants and
electrical energy systems having interaction with multiple types of distributed energy resources.

2 Normative references

There are no normative references in this document.
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