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SS IEC 61970-1:2025

National Foreword

This Singapore Standard (SS) was prepared by the Working Group on Smart Grids set up by the
Technical Committee on Power System and Utilisation under the purview of the Electrical and Electronic
Standards Committee.

This SS is an identical adoption of IEC 61970-1:2005, “Energy management system application
program interface (EMS-API) — Part 1. Guidelines and general requirements”, published by the
International Electrotechnical Commission.

In Singapore, the standard transmission network voltage levels are 400 kV, 230 kV and 66 kV. For
distribution, the standard network voltages are 22 kV, 6.6 kV, 400 V and 230 V.

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

NOTE

1. Singapore Standards (SSs) and Technical References (TRs) are reviewed periodically to keep abreast of technical changes,
technological developments and industry practices. The changes are documented through the issue of either amendments
or revisions. Where SSs are deemed to be stable, i.e. no foreseeable changes in them, they will be classified as “mature
standards”. Mature standards will not be subject to further review, unless there are requests to review such standards.

2. An SS or TR is voluntary in nature except when it is made mandatory by a regulatory authority. It can also be cited in
contracts making its application a business necessity. Users are advised to assess and determine whether the SS or TR is
suitable for their intended use or purpose. If required, they should refer to the relevant professionals or experts for advice
on the use of the document. Enterprise Singapore and the Singapore Standards Council shall not be liable for any damages
whether directly or indirectly suffered by anyone or any organisation as a result of the use of any SS or TR. Although care
has been taken to draft this standard, users are also advised to ensure that they apply the information after due diligence.

3. Compliance with a SS or TR does not exempt users from any legal obligations.

1
COPYRIGHT
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: Guidelines and general requirements

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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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.

International Standard IEC 61970-1 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

57/777/FDIS 57/795/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 61970 consists of the following parts, under the general title Energy management system
application program interface (EMS-API):

Part 1:
Part 2:

Part 301:
Part 302:
Part 401:
Part 402:
Part 403:
Part 404:
Part 405:
Part 407:
Part 453:
Part 501:

Guidelines and general requirements

Glossary

Common Information Model (CIM) base

Common information model (CIM) financial, energy scheduling and reservations'
Component interface specification (CIS) framework

Component interface specification (CIS) — Common services'

Component Interface Specification (CIS) — Generic data access’

Component Interface Specification (CIS) — High speed data access’
Component Interface Specification (CIS) — Generic eventing and subscription1
Component Interface Specification (CIS) — Time series data access’
Exchange of Graphics Schematics Definitions (Common Graphics Exchange)1

Common Information Model (CIM) XML Codification for Programmable Reference
and Model Data Exchange

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed;

e withdrawn;

* replaced by a revised edition, or
+ amended.

1 Under consideration.
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INTRODUCTION

This standard is part of the IEC 61970 series that defines application program interfaces (APls)
for an energy management system (EMS). This standard is based to a large extent upon the
work of the EPRI Control Center APl (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 systemz;
— 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 environment3 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.

2 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.

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

Part 1: Guidelines and general requirements

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-API 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
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