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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 401: Profile framework

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 61970-401 has been prepared by IEC technical committee 57: Power systems management
and associated information exchange. It is an International Standard.

This first edition cancels and replaces IEC TS IEC 61970-401 published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The previous edition of IEC TS 61970-401:2005 provided an overview of the Component

Interface  Specifications (CIS) [|EC 61970-402, [EC 61970-403, IEC 61970-404,
IEC 61970-405, and IEC 61970-407. IEC 61970-402 to IEC 61970-407 are duplicates of
existing OPC interfaces from OPC Foundation and the DAIS/HDA interfaces from OMG.
Hence IEC 61970-402 to IEC 61970-407 have been withdrawn and IEC TS 61970-401:2005
no longer serves a purpose.
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b) IEC 61970-401 (this document) does not contain an overview of Component Interface
Specifications (CIS) but instead a description of how to create profile specifications that
describes dataset contents (or message contents). Hence it has been renamed "Profile
framework". The profile specifications IEC 61970-450 (all parts) and IEC 61970-600 (all
parts) describe dataset contents. The purpose of this document is to define the rules to be
followed in the process of creating profile specifications.

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

Draft Report on voting

57/2482/FDIS 57/2494/RVD

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.

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.

A list of all parts in the IEC 61970 series, published under the general title Energy management
system application program interface (EMS-API), can be found on the IEC website.

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.

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

This document is one of the IEC 61970 series that defines message interfaces for network
application data exchange.

The IEC 61970-300 series of documents specify a canonical Common Information Model (CIM)
describing network application data. The CIM is an information model that represents all the
major objects in an electric utility enterprise needed to describe data used by power network
applications. The Canonical CIM provides the semantics for IEC 61970-450 (all parts) and
IEC 61970-600 (all parts) profile specifications dedicated to specific data exchanges.

This document describes the framework in which profile specifications are created from the
Canonical CIM. It describes the structure of profile documents and the rules for selection of
information from the Canonical CIM to be included in profile specifications.

The reasons for creating this document are

1) The IEC 61970 profiles have for a long time been created using a profiling method not
described by an IEC 61970 document.

2) The IEC 61970 profiling method has issues that need resolution. Issues and solutions are
described in Annex A.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 401: Profile framework

1 Scope

This document describes how IEC 61970-450 (all parts), IEC 61970-600 (all parts) profile
specifications are structured and created. Profile specifications describe a subset of the
Canonical CIM dedicated to a specific data exchange. The Canonical CIM is described in
IEC 61970-300 (all parts) as well as in IEC 61968-11.

Rules for creation or extension of Canonical CIM are outside the scope of this document.

This document specifies the structure of a profile specification and the rules for selecting
subsets of information from the Canonical CIM. It standardizes the operations used to create
the profile elements from the Canonical CIM. As Canonical CIM is described in UML the
operations are described in terms of UML classes, attributes, and roles.

It is possible to map UML to RDFS or OWL, so any of the languages UML, RDFS or OWL can
be used to describe the created profiles. Specification of languages (UML, RDFS or OWL) used
to describe profiles as well as how profiles are presented and edited in user interfaces are
outside the scope of this document. Languages used to describe profiles are specified in other
specifications. Relevant specifications are referenced in Clause 2.

UML supports adding free text that describes further restrictions on UML constructs, e.g.
classes, attribute values, association roles and cardinalities. Languages such as OCL and
SHACL are dedicated to describing constraints. OCL is used to describe constraints for object
data described in UML while SHACL is used to describe constraints on graph data described
by RDFS or OWL. OCL is within the scope of this document, but SHACL is not.

This document supports profiles describing data exchanged as CIMXML datasets or messages.
The exchange format within the scope is in accordance with IEC 61970-552 but other formats
are possible.

Tool interoperability and serialisation formats are outside the scope of this document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes the 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 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution

IEC TS 61970-2, Energy management system application program interface (EMS-API) — Part 2:
Glossary

IEC 61970-300 (all parts), Energy management system application program interface (EMS-API)
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IEC 61970-501:2006, Energy management system application program interface (EMS-API) —
Part 501: Common Information Model Resource Description Framework (CIM RDF) schema

IEC 61970-552, Energy management system application program interface (EMS-API) —
Part 552: CIMXML Model exchange format

OMG Unified Modeling Language®, OMG document number: formal/2015-03-01, available at
http://www.omg.org/spec/UML/2.5

World Wide Web Consortium (W3C), RDF 1.1 Primer from 24 June 2014, available at
https://www.w3.org/TR/rdf11-primer/

World Wide Web Consortium (W3C), RDF 1.1 Concepts and Abstract Syntax from 25 February
2014, available at https://www.w3.org/TR/rdf11-concepts/

World Wide Web Consortium (W3C), RDF 1.1 XML Syntax from 25 February 2014, available at
https://www.w3.org/TR/rdf-syntax-grammar/

World Wide Web Consortium (W3C), RDF Schema 1.1 from 25 February 2014, available at
https://www.w3.org/TR/rdf-schema/

World Wide Web Consortium (W3C), OWL 2 Web Ontology Language Primer (Second Edition),
W3C Recommendation 11 December 2012, available at https://www.w3.org/TR/owl2-primer/

World Wide Web Consortium (W3C), OWL 2 Web Ontology Language Structural Specification
and Functional-Style Syntax (Second Edition), W3C Recommendation 11 December 2012,
available at https://www.w3.org/TR/owl2-syntax/

3 Terms, definitions and abbreviated terms

For the purposes of this document, the terms and definitions given in IEC TS 61970-2 and the
following 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

3.1 Terms and definitions

3.11

Canonical CIM

agreed semantic information model describing the power system domain; the information model
aims at describing the power system domain in a normalized way without overlap

Note 1 to entry: The Canonical CIM is described in UML. UML can be serialized (saved as a document) in the
standardized data format XMI for exchange between UML tools. Ecore is another serialization format with capability
to describe UML.

T This specification is based on the W3C specification RDF Schema 1.0 from early 2000 which has since been
revised multiple times.





