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European foreword

The text of document 57/1951/FDIS, future edition 2 of IEC 61970-456, prepared by IEC/TC 57
"Power systems management and associated information exchange" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 61970-456:2018.

The following dates are fixed:

e latest date by which the document has to be (dop) 2019-01-23
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2021-04-23
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61970-456:2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.
Endorsement notice

The text of the International Standard IEC 61970-456:2018 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61970-1 NOTE Harmonized as EN 61970-1.
IEC/TS 61790-2 NOTE Harmonized as CLC/TS 61790-2.
IEC 61790-301 NOTE Harmonized as EN 61790-301.
IEC 61790-501 NOTE Harmonized as EN 61790-501.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 61970-452 2017 Energy management system application EN 61970-452 2017
program interface (EMS-API) - Part 452:

CIM static transmission network model

profiles

IEC 61970-453 2014 Energy Management System Application EN 61970-453 2014
Program Interface (EMS-API) -- Part 453:
Diagram Layout Profile

IEC 61970-552 2016 Energy management system application EN 61970-552 2016
program interface (EMS-API) - Part 552:
CIMXML Model exchange format



-2 - EVS-EN IEC 61970-456:2018

CONTENTS

FOREW O R DD .. et ettt e e et e e e e aaaan 4
INTRODU CT ION L.t e e e e e et e et e e e e e e et e et e et e et e e e e e e e enaannas 6
1 ST o70] o1 U PPN 7
2 NOIMAtIVE FEIEIENCES .. e e 7
3 Terms and definitioNs ..o 7
4 Profile INfOrmMation ... e 8
I O A= Y 1 OO RO RPNt 8
6 U Y T o= Y =Y PPN 13
6.1 L@ N =Y Y= PPN 13
6.2 EMS network analysis integration ... 15
6.3 Power flow based Network analysSis.......ccc.viuiiiiiiiiiiii e 16

7 Data model with CIMXML €XamplesS... ... 21
7.1 Use Of the INTErfaCes .. ..ieii e 21
7.1.1 OV BV W e 21
7.1.2 Network model bOUNAAri€S ... e 21
7.1.3 Bus-branch and node-breaker models ..o 24

7.2 Topology (TP) iNtEIfacCe ......c.oiiiii e 27
7.3 State Variables (SV) iNterface ......c.oovuiiiiiiii 29
7.4 Steady State Hypothesis (SSH) interface ... 31

G T o () 1= PSPt 31
8.1 CommENES AN NOLES ....iiiiiie e 31
8.2 SteadyStateHypothesis profile ..o 32
8.2.1 GBNETAl e 32
8.2.2 (70T (o1 =1 (R 04 1= 11 T S PP 33
8.2.3 ADSIrACE ClaS S S it 46
8.2.4 I F= Y = N IR/ 0 1= S 53

8.3 TOPOIOGY Profile ..o 55
8.3.1 GBNEIAl e 55
8.3.2 CONCIEtE ClaSSES cuiiiiiiii e e 55
8.3.3 ADSIrACE ClaS S S .t s 57

8.4 StateVariables Profile.........oou i 58
8.4.1 GBNEIAl e 58
8.4.2 CONCrEte ClasSSES uiuiiiiii e 58
8.4.3 ADSTrACE ClasSSES . u i 64
8.4.4 D= L= T Y/ o 1= SRR 65

71 0] [T Yo = o1 2 /28 PP 67
Figure 1 — Relations between MAS, profile and dataset ..., 9
Figure 2 — Profile relationships ... 11
Figure 3 — Connectivity model eXample ... ..o 12
Figure 4 — The European power system with regions ... 14
Figure 5 — Information exchange in power flow and sharing of results............c..coooiii. 15
Figure 6 — EMS datasets to an external client ..., 16

Figure 7 — Node-breaker power flow Integration architecture ................cooooiiiiiiiiiin e, 17



EVS-EN IEC 61970-456:2018 -3-

Figure 8 — Bus-branch power flow Integration architecture ... 17
Figure 9 — Boundary injection MoOdel ... 18
Figure 10 — Alternate boundary modelling ........cooeeiiiiiii e 19
Figure 11 — Assembled model alternatives ........ ..o 20
Figure 12 — Line boundary dataset example..........coiii 22
Figure 13 — Substation boundary dataset example ...........ccoiiiiiiiiiii e, 22
Figure 14 — Power Flow on an assembledd model ...........ooiiiiiiiiii i 23
Figure 15 — Power Flow on a regional network part............cooiiiiiii 24
Figure 16 — CIM relation between ConnectivityNode and TopologicalNode ................c......... 25
Figure 17 — Bus-branch modeling of bus coupler and line transfer .............ccoooiiiiiiiiinnnis 26
Figure 18 — CIM topology MO .....oeieii e e 27
Figure 19 — Topology solution interface ........ ... 28
Figure 20 — CIM state variable solution model.......... .o 29
Figure 21 — State solution interface example ..o 30

Table 1 — Profiles defined in this dOCUMENt ... e 8



-6 - EVS-EN IEC 61970-456:2018

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:

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

e 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.

e 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.





