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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ENERGY MANAGEMENT SYSTEM APPLICATION  

PROGRAM INTERFACE (EMS-API) –  
 

Part 456: Solved power system state profiles 
 

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 61970-456 has been prepared by IEC technical committee 57: 
Power systems management and associated information exchange. 

This second edition cancels and replaces the first edition published in 2013 and Amendment 
1:2015. This edition constitutes a technical revision. It is based on the IEC 61970 UML CIM16 
version 33. 

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

a) The Steady State Hypothesis (SSH) profile has been added in new Subclause 8.2. 
b) Clause 5 "Overview" has been extended to better describe the relation between different 

profiles and aligned with the current nomenclature used with profiles, e.g. "data set" and 
"network part". 
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c) The former Clause 6 "Architecture" has been shrunk and merged with Clause 6 "Use 
cases". 

d) The former Clause 7 "Applying the standard to business problems" has been split and 
merged with Clause 6 "Use cases" and Clause 7 "Data model with CIMXML examples". 

e) Clause 6 "Use cases" description of the use cases has been extended. 
f) The former Clause 8 "Data model with CIMXML examples" has become section 7 "Data 

model with CIMXML examples". 
g) The CIMXML document examples in Clause 7 "Data model with CIMXML examples" has 

been updated to match with IEC 61970-552:2016. 
h) Clause 8 "Profiles" describe the actual profile data. 
i) Subclause 8.1 "Comments and notes" gives additional information on the use some profile 

data. 

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

FDIS Report on voting 

57/1951/FDIS 57/1963/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. 

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  

• 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. 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IE
C

 6
19

70
-4

56
 E

d.
2.

0 
- P

re
vi

ew
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op

http://webstore.iec.ch/


 – 6 – IEC 61970-456:2018 © IEC 2018 

INTRODUCTION 

This document is one of several parts of the IEC 61970 series that defines common 
information model (CIM) datasets exchanged between application programs in energy 
management systems (EMS). 

The IEC 61970-300 series specifies 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 
standard does not include the method of exchange, and therefore is applicable to a variety of 
exchange implementations. This document assumes and recommends that the exchanged 
data is formatted in XML based on the resource description framework (RDF) schema as 
specified in IEC 61970-552 CIM XML model exchange standard. 

IEC 61970-456 specifies three profiles: 

• The Steady State Hypothesis (SSH) profile that describe power flow application input 
variables such as voltage set points, switch statuses etc.. 

• The topology profile that describe a bus-branch model. A topology model may be created 
by a network model builder from a node-breaker model and SSH inputs or by a tool where 
a user interactively builds a topology model. A topology model is input to power flow 
applications. 

• State variables solution from a power system case such as is produced by power flow or 
state estimation applications. 

IEC 61970-456 describes the dynamic value inputs and solutions with reference to a power 
system model that conforms to IEC 61970-452 in this series of related standards. The 
separation of information into profiles also enables separation of data into documents 
corresponding to the profiles. In this way the profiles defined in this document generate small 
data documents compared with traditional bus-branch or node-breaker formats that include 
the network, the initial conditions and the result. 
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