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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ENERGY MANAGEMENT SYSTEM APPLICATION  

PROGRAM INTERFACE (EMS-API) –  
 

Part 457: Dynamics profile 
 

FOREWORD 
1) 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. 

2) 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.  

3) 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. 

4) 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. 

5) 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. 

6) All users should ensure that they have the latest edition of this publication. 

7) 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.  

8) 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. 

9) 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. 

International Standard IEC 61970-457 has been prepared by IEC technical committee 57: 
Power systems management and associated information exchange.  

The text of this standard is based on the following documents: 

FDIS Report on voting 

57/2331/FDIS 57/2344/RVD 

 
Full information on the voting for the approval of this International Standard 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. 

It is based on the IEC 61970 UML version ‘IEC61970CIM17v40’, dated ‘2020-08-24’. 
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A list of all parts of the IEC 61970 series, 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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication 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 

The IEC 61970-300 series of documents specify the common information model (CIM). The CIM 
is an abstract model that represents the objects in an electric utility enterprise typically needed 
to model the operational aspects of a utility. 

This document is one of the IEC 61970-400 series of component interface standards that 
specify the semantic structure of data exchanged between components (or applications) and/or 
made publicly available data by a component. This document describes the payload that would 
be carried if applications are communicating via a messaging system, but the document does 
not include the method of exchange, and therefore is applicable to a variety of exchange 
implementations. All examples provided in this document are serialised according to in the 
IEC 61970-552:2016.  

This document specifies the profile (or subset) of the CIM required to describe the exchanged 
dynamic model information needed to support the analysis of the steady state stability (small-
signal stability) and/or transient stability of a power system or parts of it. The information is 
described with reference to a power system model that conforms to IEC 61970-452 and 
IEC 61970-456 in this series of related standards. Thus, equipment and other related power 
flow model data is not repeated in the information exchanged with this document. The 
schema(s) for expressing the dynamic model information are derived directly from the CIM, 
more specifically from IEC 61970-302. 
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1 Scope 

This part of IEC 61970 specifies a standard interface for exchanging dynamic model information 
needed to support the analysis of the steady state stability (small-signal stability) and/or 
transient stability of a power system or parts of it. The schema(s) for expressing the dynamic 
model information are derived directly from the CIM, more specifically from IEC 61970-302.  

The scope of this document includes only the dynamic model information that needs to be 
exchanged as part of a dynamic study, namely the type, description and parameters of each 
control equipment associated with a piece of power system equipment included in the steady 
state solution of a complete power system network model. Therefore, this profile is dependent 
upon other standard profiles for the equipment as specified in IEC 61970-452, CIM static 
transmission network model profiles, the topology, the steady state hypothesis and the steady-
state solution (as specified in IEC 61970-456, Solved power system state profiles) of the power 
system, which bounds the scope of the exchange. The profile information described by this 
document needs to be exchanged in conjunction with IEC 61970-452 and IEC 61970-456 
profiles’ information to support the data requirements of transient analysis tools. IEC 61970-456 
provides a detailed description of how different profile standards can be combined to form 
various types of power system network model exchanges. 

This document supports the exchange of the following types of dynamic models: 

• standard models: a simplified approach to exchange, where models are contained in 
predefined libraries of classes interconnected in a standard manner that represent dynamic 
behaviour of elements of the power system. The exchange only indicates the name of the 
model along with the attributes needed to describe its behaviour. 

• proprietary user-defined models: an exchange that would provide users the ability to 
exchange the parameters of a model representing a vendor or user proprietary device where 
an explicit description of the model is not described in this document. The connections 
between the proprietary models and standard models are the same as described for the 
standard models exchange. Recipient of the data exchange will need to contact the sender 
for the behavioural details of the model. 

This document builds on IEC 61970-302, CIM for dynamics which defines the descriptions of 
the standard dynamic models, their function block diagrams, and how they are interconnected 
and associated with the static network model. This type of model information is assumed to be 
pre-stored by all software applications hence it is not necessary to be exchanged in real-time 
or as part of a dynamics model exchange. 

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 61970-301:2020, Energy management system application program interface (EMS-API) - 
Part 301: Common information model (CIM) base 
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IEC 61970-302:2018, Energy management system application program interface (EMS-API) - 
Part 302: Common information model (CIM) dynamics 

IEC 61970-452:2017, Energy management system application program interface (EMS-API) - 
Part 452: CIM static transmission network model profiles 

IEC 61970-456:2018, Energy management system application program interface (EMS-API) - 
Part 456: Solved power system state profiles 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Profile specification 

4.1 General 

This document is applicable for both CIM16 and CIM17 base models; however, if exchanged 
with CIM16 related standards some types of wind models cannot be exchanged due to lack of 
power electronics related classes in IEC 61970-452:2017 and IEC 61970-456:2018. 

The profile defined in this document has the following version related information: 

• Title:  Dynamics Vocabulary 

• Keyword:   DY 

• Description: This vocabulary is describing the dynamics profile from IEC 61970-457. 

• Version IRI:  http://iec.ch/TC57/ns/CIM/Dynamic/1.0 

• Version info: 1.0.0 

• Prior version:  

• Conforms to: urn:iso:std:iec:61970-457:ed-1|urn:iso:std:iec:61970-301:ed-7:amd1| 
urn:iso:std:iec:61970-301:ed-
1|file://iec61970cim17v40_iec61968cim13v13a_iec62325cim03v17a.eap|urn:iso:std:iec:61
970-401:draft:ed-1|urn:iso:std:iec:61970-501:draft:ed-2 

• Identifier: urn:uuid:892c090f-a121-4e11-bede-e47a2be990ff 

4.2 Requirements and constraints 

This clause defines requirements and constraints that shall be fulfilled by applications that 
conform to this document. The naming of the rules shall not be used for the machine processing 
and for the moment it is just a string. The naming convention of the constraints is as follows. 

“{rule.Type}:{rule.Standard}:{rule.Profile}:{rule.Property}:{rule.Name}” 

where 

rule.Type: C – for constraint; R – for requirement 

rule.Standard: the number of the standard part, e.g. 452 for IEC 61970-452.  

http://www.iso.org/obp



