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DIN EN 61970-1:2006-12
Beginn der Giiltigkeit

Die von CENELEC am 2005-12-01 angenommene EN 61970-1 gilt als DIN-Norm ab 2006-12-01.

Nationales Vorwort
Vorausgegangener Norm-Entwurf: E DIN EN 61970-1:2004-08.

Fir diese Norm ist das nationale Arbeitsgremium K 952 ,Netzleittechnik® der DKE Deutsche Kommission
Elektrotechnik Elektronik Informationstechnik im DIN und VDE (http://www.dke.de) zustandig.

Die enthaltene IEC-Publikation wurde vom TC 57 ,Power systems management and associated information
exchange” erarbeitet.

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zu dem auf der IEC-Website unter
~http://webstore.iec.ch® mit den Daten zu dieser Publikation angegebenen Datum (maintenance result date)
unverandert bleiben soll. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die
Publikation

—  bestatigt,

—  zuruckgezogen,

— durch eine Folgeausgabe ersetzt oder

— geandert.

Fir den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die
Verweisung auf die jeweils neueste gultige Ausgabe der in Bezug genommenen Norm.

Fir den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in
Bezug genommene Ausgabe der Norm.

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein
Zusammenhang besteht, grundsatzlich Gber die Nummer der entsprechenden IEC-Publikation. Beispiel:
IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC Utbernommen und als DIN EN 60068 ins
Deutsche Normenwerk aufgenommen worden.

K 952 hat auf seiner Sitzung am 20. April 2005 festgestellt, dass die Bedingungen des DIN-Prasidial-
beschlusses 1/2004 fur die vorliegende Norm erflllt sind. Demnach besteht die Europaische Norm
EN 61970-1 nur in einer englischen Sprachfassung, weil sie nicht unmittelbar im Zusammenhang mit
Rechtsvorschriften steht und nicht als Sicherheitsnorm anzusehen ist. Es kann davon ausgegangen werden,
dass die Anwender dieser Norm Uber hinreichende englische Sprachkenntnisse verfiigen. Fir die meisten
der verwendeten Begriffe existieren keine gebrauchlichen deutschen Benennungen, da sich die deutschen
Anwender in der Regel ebenfalls der englischen Benennung bedienen.

Einfiihrung in die DIN EN 61970-1

Die Normen der Reihe DIN EN 61970 legen Schnittstellen flir Anwendungsprogramme (Application Program
Interfaces = APIs) fur Energiemanagementsysteme fest. Sie beruhen weitgehend auf Arbeiten des
nordamerikanischen Forschungsinstitutes EPRI (Electric Power Research Institut, Palo Alto/Californien, USA)
zum Projekt RP 654-1.

Der vorliegende Teil enthalt Richtlinien und Hinweise zur Umgebung fiir die Anwendung der einzelnen Teile
der Reihe DIN EN 61970.
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EUROPAISCHE NORM EN 61970-1

EUROPEAN STANDARD
NORME EUROPEENNE Mai 2006

ICS 33.200

Deutsche Fassung

Schnittstelle der Anwendungsprotokolle von Energieverwaltungssystemen
(EMS-API) —
Teil 1: Leitfaden und allgemeine Anforderungen
(IEC 61970-1:2005)

Energy management system application Interface de programmation d'application pour
program interface (EMS-API) — systéme de gestion d'énergie (EMS-API) —
Part 1: Guidelines and general requirements Partie 1: Lignes directrices et exigences
(IEC 61970-1:2005) générales

(CEI 61970-1:2005)

Diese Europaische Norm wurde von CENELEC am 2005-12-01 angenommen. Die CENELEC-Mitglieder
sind gehalten, die CEN/CENELEC-Geschéftsordnung zu erfiillen, in der die Bedingungen festgelegt sind,
unter denen dieser Europaischen Norm ohne jede Anderung der Status einer nationalen Norm zu geben
ist.

Auf dem letzten Stand befindliche Listen dieser nationalen Normen mit ihren bibliographischen Angaben
sind beim Zentralsekretariat oder bei jedem CENELEC-Mitglied auf Anfrage erhaltlich.

Diese Europaische Norm besteht in drei offiziellen Fassungen (Deutsch, Englisch, Franzdsisch). Eine
Fassung in einer anderen Sprache, die von einem CENELEC-Mitglied in eigener Verantwortung durch
Ubersetzung in seine Landessprache gemacht und dem Zentralsekretariat mitgeteilt worden ist, hat den
gleichen Status wie die offiziellen Fassungen.

CENELEC-Mitglieder sind die nationalen elektrotechnischen Komitees von Belgien, Danemark,
Deutschland, Estland, Finnland, Frankreich, Griechenland, Irland, Island, ltalien, Lettland, Litauen,
Luxemburg, Malta, den Niederlanden, Norwegen, Osterreich, Polen, Portugal, Rumanien, Schweden, der
Schweiz, der Slowakei, Slowenien, Spanien, der Tschechischen Republik, Ungarn, dem Vereinigten
Kdnigreich und Zypern.

CENELEC

Europaisches Komitee fur Elektrotechnische Normung
European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique

Zentralsekretariat: rue de Stassart 35, B-1050 Briissel

© 2006 CENELEC — Alle Rechte der Verwertung, gleich in welcher Form und in welchem Verfahren,
sind weltweit den Mitgliedern von CENELEC vorbehalten.
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Vorwort

Der Text des Schriftstlicks 57/777/FDIS, zukinftige 1. Ausgabe von IEC 61970-1, ausgearbeitet von dem
IEC/TC 57 ,Power systems management and associated information exchange®, wurde der IEC-CENELEC
Parallelen Abstimmung unterworfen und von CENELEC am 2005-12-01 als EN 61970-1 angenommen.

Nachstehende Daten wurden festgelegt:
— spatestes Datum, zu dem die EN auf nationaler Ebene

durch Veréffentlichung einer identischen nationalen

Norm oder durch Anerkennung Ubernommen werden

muss (dop):  2006-12-01
— spatestes Datum, zu dem nationale Normen, die

der EN entgegenstehen, zurlickgezogen werden

missen (dow):  2008-12-01

Der Anhang ZA wurde von CENELEC hinzugefugt.

Anerkennungsnotiz

Der Text der Internationalen Norm IEC 61970-1:2005 wurde von CENELEC ohne irgendeine Abanderung als
Europaische Norm angenommen.

In der offiziellen Fassung ist unter ,Literaturhinweise® zu der aufgelistete Norm die nachstehende Anmerkung
einzutragen:

IEC 61968 ANMERKUNG Harmonisiert in der Reihe EN 61968 (nicht modifiziert).
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Anhang ZA
(normativ)

Normative Verweisungen auf internationale Publikationen
mit ihren entsprechenden europaischen Publikationen

Die folgenden zitierten Dokumente sind fir die Anwendung dieses Dokumentes erforderlich. Bei datierten
Verweisungen gilt nur die in Bezug genommene Ausgabe. Bei undatierten Verweisungen gilt die letzte
Ausgabe des in Bezug genommenen Dokuments (einschlielich aller Anderungen).

ANMERKUNG Ist eine internationale Publikation durch gemeinsame Abanderungen modifiziert worden,
gekennzeichnet durch (mod), dann gilt die entsprechende EN oder das entsprechende HD.

Publikation Jahr Titel EN/HD Jahr

IEC 61970-2 . Energy management system application ~ CLC/TS 61970-2 2005 ?
program interface (EMS-API)
Part 2: Glossary

IEC 61970-301 =" Energy management system application EN 61970-301 2004 ?
program interface (EMS-API)
Part 301: Common Information Model
(CIM) base

" Undatierte Verweisung.

2 Zum Zeitpunkt der Verofftenlichung dieser Norm gliltige Ausgabe.
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INTRODUCTION

This standard is part of the IEC 61970 series that defines application program interfaces (APIs) for
an energy management system (EMS). This standard is based to a large extent upon the work of the
EPRI Control Center API (CCAPI) research project (RP-3654-1). The principle objectives of the EPRI
CCAPI project are to:

— reduce the cost and time needed to add new applications to an EMS or other system?;
— protect the investment in existing applications that are working effectively;

— improve the capability to exchange information between disparate systems both within and
external to the control center environment.

The technical approach is to provide an integration framework for interconnecting existing
applications/systems that is

— based on a common architecture and information model;
— independent of the underlying technology.

The principal task of the IEC 61970 series of standards is to develop a set of guidelines and
standards to facilitate 1) the integration of applications developed by different suppliers in the control
center environment2 and 2) the exchange of information to systems external to the control center
environment. The scope of these specifications includes other transmission systems as well as
distribution and generation systems external to the control center that need to exchange real-time
operational data with the control center. Therefore, another related goal of these standards is to
enable the integration of existing legacy systems as well as new systems built to conform to these
standards in these application domains.

The complete set of standards includes the following parts:

Part 1: Guidelines and general requirements
Part 2: Glossary

Part 3XX: Common Information Model (CIM)

Part 4XX: Component Interface Specification (CIS)
Part 5XX: CIS Technology Mappings

IEC 61970-1 provides a set of guidelines and general infrastructure capabilities needed for the
application of the EMS-API interface standards. It describes the reference model that provides the
framework for the application of the other parts of the EMS-API standards. This reference model is
based on a component architecture, which places the focus of the standards on component
interfaces for information exchange between applications in a control center environment. The model
is also applicable to similar information exchanges between control center applications and systems
external to the control center environment, such as other control centers, Independent System
Operators (ISOs), Regional Transmission Organizations (RTOs), and Distribution Management
Systems (DMS).

IEC 61970-1 also includes general capabilities for the integration infrastructure, which while not part
of this standard, is expected to provide certain essential services to support the EMS-API interface
standards.

1 Ideally, an application should be installed on a system with minimal effort and no modification of source code; i.e., the
way software packages are installed on a desktop computer. The EMS-API Project goal is to at least approach that
ideal by reducing the often significant efforts currently required to install third-party applications in an EMS.

2 The control center environment includes traditional transmission control within a utility as well as the newer
Independent System Operators (ISOs) and Regional Transmission Operators (RTOs), which are not affiliated with any
one utility.
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1 Scope

This part of the IEC 61970 series provides a set of guidelines and general infrastructure capabilities
required for the application of the EMS-API interface standards. This part of the IEC 61970 series
describes typical integration scenarios where these standards are to be applied and the types of
applications to be integrated. A reference model is defined to provide a framework for the application
of the other parts of these EMS-API standards. This reference model is based on a component
architecture that places the focus of the standards on component interfaces for information exchange
between applications in a control center environment. While the primary objective of the EMS-
APl is to support the integration of applications within the control center, the reference model is also
applicable to information exchanges between control center applications and systems external to the
control center environment, such as other control centers, ISOs, RTOs, and distribution systems.
This standard describes the role of the other parts of the standard, including the Common
Information Model (CIM) in the IEC 61970-3XX series, the Component Interface Specifications (CIS)
in the IEC 61970-4XX series, and Technology Mappings in the IEC 61970-5XX series.

This part of the IEC 61970 series also includes general capabilities that are needed by the integration
infrastructure to facilitate the exchange of information via the component interfaces specified by the
CIS. While the integration infrastructure itself is not part of this standard, it is expected to provide
certain essential services to support the EMS-API interface standards. These services are
enumerated in Clause 6.

This part of the IEC 61970 series does not specify individual implementations or products, nor does it
constrain the representation of information within a computer system application. This standard
specifies the externally visible interfaces, including semantics and syntax, required to support the
interoperability of products supplied by different vendors.

2 Normative References

The following referenced documents are indispensable for the application 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 61970-2, Energy management system application program interface (EMS-API) — Part 2:
Glossary

IEC 61970-301, Energy management system application program interface (EMS-API) — Part 301:
Common Information Model (CIM) base

3 Terms and definitions

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

4 System integration

4.1 Integration scenarios

Energy management systems are an assemblage of various software subsystems (SCADA,
generation control, load forecast, etc.). The guidelines created for this area (or portions thereof)
apply to several different integration scenarios. This work recognizes that existing systems with their
unique interfaces will need to evolve to use the interfaces specified in this work. The following
different types of integration situations are envisaged. While these are typical scenarios, they are
only a subset of the possible examples.

a) Integration of applications developed by different suppliers into one homogenous system:
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In this scenario, independently developed application components (such as an Optimal Power
Flow (OPF)) are integrated into a system (which includes supporting infrastructure). This allows
the system integrator to more easily integrate an individual component into any system, whether it
is an existing system or a newly developed system.

b) On-line data exchange between separate systems:

The control center needs to communicate with other, separate systems within the corporation and
between enterprises. Loosely coupled integration schemes are needed to exchange information.
Examples include information exchanges with a DMS, the corporate accounting system, or
another EMS. Enterprise integration scenarios generally fit into this category.

c) lIntegration of separate systems sharing some engineering data:

This corresponds to the situation where application packages from different vendors use partly
overlapping engineering modeling data (such as the impedance of a line segment).

d) Exchange of serialized data between the same applications in different systems:

Limited integration can be achieved by using file transfer techniques. An agreed upon format is
used for this type of export/import exchange. The use of File Transport Protocol (FTP) and an
eXtensible Markup Language (XML)-based format file (or document) for the exchange of power
sysem models is an example of this scenario.

e) Developing a new application in a homogenous system:

This corresponds to vendors or utilities developing new applications for integration into their
existing systems (as opposed to integration in other systems) using these standards for the
application interface.

4.2 Integration considerations
4.21 General
The scope of integration to be supported by these standards falls into two loosely defined categories:

a) Integration of software components to implement an EMS or similar system.
b) Integration of independent systems.

To properly interact, both software components and systems need a Common Information Model
(CIM) to provide a common, consistent meaning (i.e., semantics) to the information exchanged or
accessed. For example, to exchange information about a transformer impedance, the classification
of the piece of equipment as a transformer is needed together with the attribute name for the
impedance value. With this information, a particular instance of a transformer can be identified with
its corresponding impedance. The semantic name of these real world objects (together with their
attributes, descriptions, and relationships to other real world objects) is provided by the CIM (see
6.2).

However, in other respects, these two categories of integration as discussed in the following clauses
have slightly different needs. The intent of the EMS-API series of standards is to address both, and
both are viewed as presenting component interfaces.

4.2.2 Integration of software components into a system
4.2.21 General

To integrate independently developed software components into a system, several issues need to be
addressed.
a) Software component interactions:

Software components need to interact in a collaborative fashion for the system to function
properly. This interaction can be in the form of property access, method invocation, and event
handling. The public interfaces consisting of properties, methods, and events shall be identified,
and a contract on their use shall be specified in order to support integration of software
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components. Where similar interaction scenarios exist within the system, the specification of
consistent interface patterns simplify system integration and maintenance.

b) Public engineering model data for initialization:

The physical power system and related information is simulated with engineering data as
reflected in the CIM. Software components share aspects of this engineering data to perform their
functions. Upon software component start-up, a component needs to be initialized with a
consistent, accurate model of the real-world system it is simulating. A common interface for
access to this public, shared data provides a consistent mechanism for software components to
initialize their internal models. Once initialized, software component interaction mechanisms can
be used to keep their engineering models up to date.

c) Packaging for deployment:

Software components need to be realized in specific forms for packaging and delivery to system
integration. A few major technology frameworks exist in the software industry today, each with
their own format for packaging. The specification of standards should promote flexibility in
implementation possibilities while facilitating the integration of independently developed software.
To accomplish this, software component interactions should be specified in an abstract form that
is capable of particular technology and language specializations.

To support this type of integration scenario, the properties, methods, and events used at the
component interface need to be standardized as well as the data content of the information
exchange.

4.2.2.2 Application categories

The scope of the EMS-API standards includes all applications typically found within a control center
environment as well as interfaces to external systems needed to support real-time operations.
However, since the intent of the EMS-API standard is to define interface standards rather than to
define standard applications, the scope of the project can best be understood by considering the list
of application categories that will be supported by the EMS-API standards. The actual packaging of
component interfaces specified in the CIS into applications is left to the application suppliers;
therefore, any attempt to define a list of individual applications by name would unnecessarily
constrain suppliers.

The list of application categories and typical applications supported by this standard can be found in
Table B.1. The following is a summary of the list:

e supervisory Control and Data Acquisition (SCADA);
e alarm processing;

e topology processing;

e network applications;

e load management;

e generation control;

e load forecast;

e energy/transmission scheduling;

e accounting settlements;

e maintenance scheduling;

° historical information archival;

e data engineering;

e generic user interface;

e dynamic simulation;

° dispatcher training simulator;

e external systems (e.g., DMS, weather, wholesale power marketing, etc.).
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4.2.3 Integration of systems

In the integration of heterogeneous systems, where there is likely to be no similarity in the operating
environment nor control over it, the emphasis is more on supporting loosely coupled, asynchronous
“document” exchanges. In this context, a “document” may be thought of as a large, rich data
structure, such as an XML document. Document exchange implies that the data exchanged is
complex, structured, and self-describing. The exchange is more likely to involve individual, atomic
information transfers where all information regarding how to handle the information and/or action
requested in the transfer is self-contained, rather than multi-step transactions where the handling of
the information transfer may be contingent upon previous information transfers or events.

4.3 Component-based interfaces

One goal of the EMS-API standards is to encourage the independent development of reusable
software components and facilitate their integration in the construction of control center systems
through the development of component interface standards. The software industry, including the
major Energy Management System (EMS) vendors and suppliers of application software for an EMS,
has undergone an evolution from basing software engineering concepts on top down modular
software design to object-oriented approaches to the latest refinement using component-based
architectures. The component models embraced by the Common Object Request Broker Architecture
(CORBA®)3, sun®#s Enterprise Java Beans® (EJB®), and Microsoft5's Distributed Common Object
Modeling (DCOM) best exemplify this trend. (See Annex A for a description of these three component
models).

These component-based approaches also facilitate the integration of software and complete systems
from various sources. For this type of any-to-any integration, XML Web Services provide another
Internet-based integration model. XML Web services allow applications to communicate and share
data over the Internet using the type of information exchange earlier referred to as “document
exchange,” regardless of operating system or programming language. These services provide
another example of a component execution environment becoming more prevalent in Business-to-
Business (B2B) information exchanges. (See Annex A for a description of XML Web Services).

The effect on the EMS-API is to shift the focus to developing standards for software component
interfaces for exchanging and accessing public information rather than on standardizing the
integration framework services that provide these capabilities. The expectation is that applications
that adhere to these standards can then be individually delivered and reused in multiple systems.
While other infrastructure services may be needed in an actual system, such as directory services
and security, these are not the goal of this standard. In fact, they may be more properly considered
the domain of the system integrator or system supplier (i.e., part of the EMS system platform, not a
reusable plug-and-play component).

The goal is not to develop standard interfaces for middleware. In fact, the goal is just the opposite —
to be independent of any particular set of middleware services. This allows integrators to select the
right type and scale of infrastructure for each system. It allows service designs to evolve and
innovate, and it simplifies component development as well.

It also means that a software developer does not have to deal directly with these services. The
system integrator provides the “glue” to insert these components into the system environment. This
gives the integrator more freedom to configure components and choose the services best suited to
the needs of the system being implemented (i.e., performance, availability, etc.).

3 CORBA is the trade name of a product supplied by OMG. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by IEC of the product named. Equivalent products may
be used if they can be shown to lead to the same results.

4 Sun is shorthand for Sun Microsystems, a USA-based corporation. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by IEC of the company named.

5 Microsoft is shorthand for Microsoft Corporation, a USA-based corporation. This information is given for the convenience
of users of this International Standard and does not constitute an endorsement by IEC of the company named.
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