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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DEFINITION OF EXTENDED SGAM SMART
ENERGY GRID REFERENCE ARCHITECTURE MODEL

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re; »rts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi.', an international
consensus of opinion on the relevant subjects since each technical committee has . ~pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re vionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlicatiun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent 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, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1-se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.22tic n of this publication.

Attention is drawn to the poss bili.y that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be he!l re ‘por.sible for identifying any or all such patent rights.

IEC SRD 63200, whicn's a Systems Reference Deliverable, has been prepared by IEC systems
committee Smart Enorgy.

The text cf thiz Sy>tems Reference Deliverable is based on the following documents:

Draft SRD Report on voting
SyCSmartEnergy/142/DTS SyCSmartEnergy/160/RVDTS

~uliinformation on the voting for the approval of this Systems Reference Deliverable 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.

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/standardsdev/publications.
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This IEC Publication includes Code Components, i.e. components that are intended to be
directly processed by a computer. Such content is also expressed within this document in
textual format and in diagrams in Clause A.2.

The purchase of this IEC Publication carries a copyright license for the purchaser to sell
software containing Code Components from this publication to end users either directly or via
distributors, subject to IEC software licensing conditions, which can be found at:
http://www.iec.ch/CCv1.

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 tc
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 pullicition 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 = >'~ur printer.
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INTRODUCTION

The concept of Smart energy Grid Architecture Model (SGAM), introduced by the CEN-
CENELEC-ETSI SG-CG (refer to [1]7, [2], [3]) and foundation of IEC TR 63097 [4], has already
been disseminated widely as a well-known concept, but there was no official definition. And
recently, interactions between Smart Grid systems and heat/gas systems are becoming
increasingly necessary. Therefore, an official definition of SGAM and its expansion to potentially
include heat/gas systems is needed.

This document aims at providing an official definition of SGAM, associated with a formal
ontology described in a textual format as well as with code components. The work is conductea
so that generic elements that could be used by different domains are separated from the spe=ific
application of the generic elements to the smart energy grid domain.

The SGAM is a three-dimensional architectural framework that can be used "o nade: the
exchange of information between different entities located within the smart energy ~rena. The
three dimensions are domains, zones, and layers.

e Domains identify a set of roles associated with five different areas of (e enrgy grid: bulk
generation, transmission, distribution, distributed energy resocrce:y, end customer
premises.

e Zones represent the six hierarchical levels of power syster..-<nanagement: market,
enterprise, operation, station, field, and process.

e Layers represent the five aspects of information exchargas: husiness objectives, functional
processes, information models, communication prctoccls, ¢ nd components.

The primary focus of the SGAM is on interoperabilitv £'ncc the exchange of information is the
key to the smart energy grid. However, the SGA'/M can be used for many different purposes
involving interoperability, including:

e use cases, by identifying where the variots rc'ss, systems, and information exchanges take
place within the three-dimensional SG# Ivi-* tructure;

e standards development, by assigiiry dinferent types of information exchange standards to
the areas that they are desigred for, which can facilitate a better coordination between
entities, solving potential ove lapz/gaps;

e architectures, by identifving i« portions of the three dimensions that are applicable to the
architecture of interest;

e system design, by dusignating the different interactions between different systems within
different domaing au ditierent layers.

T Numbers in square brackets refer to the Bibliography.
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DEFINITION OF EXTENDED SGAM SMART
ENERGY GRID REFERENCE ARCHITECTURE MODEL

1 Scope

This document, which is a Systems Reference Deliverable, defines the framework elements,
associated ontology, and modelling methodology for designing the Smart energy Grid
Reference Architecture using the Smart Grid Architecture Model (SGAM), with potential
expansion to describe the interaction between the grid and heat/gas systems, and including
easily understandable examples.

This document also provides a machine level representation of the concepts associated with
the SGAM in the form of an ontology provided in the form of diagrams in Annex A, as well as in
the form of a code component. Thus, this document is associated with a code component
presented as a ZIP file package containing:

e a file describing the content of the package (IECManifest.xml);

o the OWL representation of the ontology of the concepts introduced in this document;

e The same content as the OWL content, but exposed as a series of HTML files, which any
browser can open for easy reading.

Considering that such a code component is redistribuable (EULA license), and can also evolve, it is
accessible to all actors of the supply chain through the IEC website at:

http://www.iec.ch/sycsmartenergy/supportingdocuments under the name
IEC_SRD_63200.0WL.2021A.Full.zip.

The latest version/release of the document will be found in the future by selecting the file for
the code component with the highest wvalue for VersionStatelnfo, e.g.
IEC_SRD _63200.0WL.{VersionStatelnfo}.Full.

Finally, compared to past publications related to the SGAM (mostly by CEN-CENELEC-ETSI
CG-SEG), this document provides in addition:

e further refinement on main roles, to avoid possible confusions between them;
e extensions for supporting interfaces for other energies;

e a seamless and detailed integration with the IEC 62559 and IEC 62913 series;
o formal representations in UML and OWL ontology formats.

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.

IEC 62559-2:2015, Use case methodology — Part 2: Definition of the templates for use cases,
actor list and requirements list

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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