
MS IEC 61970-1:2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Energy management system application 
program interface (EMS-API) - Part 1: 
Guidelines and general requirements 
(IEC 61970-1:2005, IDT) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ICS: 33.200  
 
Descriptors: energy management system application program interface, EMS-API, guidelines, general 

requirements 
 
 
 
 

© Copyright 2011 

 

DEPARTMENT OF STANDARDS MALAYSIA 

MALAYSIAN 
STANDARD 

Pre
vie

w O
nly



 

DEVELOPMENT OF MALAYSIAN STANDARDS 

 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 

standards and accreditation body of Malaysia. 

 

The main function of STANDARDS MALAYSIA is to foster and promote standards, 

standardisation and accreditation as a means of advancing the national economy, 

promoting industrial efficiency and development, benefiting the health and safety of 

the public, protecting the consumers, facilitating domestic and international trade and 

furthering international cooperation in relation to standards and standardisation. 

 

Malaysian Standards (MS) are developed through consensus by committees which 

comprise balanced representation of producers, users, consumers and others with 

relevant interests, as may be appropriate to the subject at hand. To the greatest 

extent possible, Malaysian Standards are aligned to or are adoption of international 

standards. Approval of a standard as a Malaysian Standard is governed by the 

Standards of Malaysia Act 1996 [Act 549]. Malaysian Standards are reviewed 

periodically. The use of Malaysian Standards is voluntary except in so far as they are 

made mandatory by regulatory authorities by means of regulations, local by-laws or 

any other similar ways. 

 

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, 

distribute and sell the Malaysian Standards. 

 

For further information on Malaysian Standards, please contact: 

 

Department of Standards Malaysia OR SIRIM Berhad 
Ministry of Science, Technology and Innovation             (Company No. 367474 - V) 
Level 1 & 2, Block 2300, Century Square  1, Persiaran Dato’ Menteri 
Jalan Usahawan  Section 2, P.O. BOX 7035 
63000 Cyberjaya  40700 Shah Alam 
Selangor Darul Ehsan  Selangor Darul Ehsan 
MALAYSIA  MALAYSIA 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
http://www.standardsmalaysia.gov.my    http://www.sirim.my  
 
E-mail: central@standardsmalaysia.gov.my E-mail: msonline@sirim.my 

Pre
vie

w O
nly



 – i –                              MS IEC 61970-1:2011

CONTENTS 

Committee representation .......................................................................................................iii 
National foreword ...................................................................................................................iv
FOREWORD...........................................................................................................................v 
INTRODUCTION....................................................................................................................vii 
1 Scope ............................................................................................................................. 13 

2 Normative References .................................................................................................... 13 

3 Terms and definitions ..................................................................................................... 13 

4 System integration .......................................................................................................... 15 

4.1 Integration scenarios ............................................................................................. 15 

4.2 Integration considerations ...................................................................................... 15 

4.3 Component-based interfaces ................................................................................. 21 

4.4 Relationship to IEC 61968 series of standards ....................................................... 23 

5 EMS-API reference model............................................................................................... 25 

5.1 General ................................................................................................................. 25 

5.2 Control center environment .................................................................................... 27 

5.3 Application context ................................................................................................ 27 

5.4 Application............................................................................................................. 27 

5.5 Component ............................................................................................................ 29 

5.6 Legacy application and wrappers ........................................................................... 29 

5.7 Component model ................................................................................................. 31 

5.8 Component container............................................................................................. 33 

5.9 Component adapter ............................................................................................... 33 

5.10 Component execution system ................................................................................ 35 

5.11 Middleware ............................................................................................................ 35 

5.12 Communication profiles ......................................................................................... 37 

5.13 Reference model examples.................................................................................... 37 

6 EMS-API standards ........................................................................................................ 41 

6.1 General ................................................................................................................. 41 

6.2 CIM (IEC 61970-3XX) ............................................................................................ 41 

6.3 CIS (IEC 61970-4XX)............................................................................................. 47 

6.4 CIS technology mappings (IEC 61970-5XX) ........................................................... 49 

7 General expected infrastructure functionality ................................................................... 49 

7.1 General ................................................................................................................. 49 

7.2 Component Container ............................................................................................ 51 

7.3 Middleware ............................................................................................................ 53 

7.4 Communication Profile Services............................................................................. 53 

7.5 Utility-specific services .......................................................................................... 55 

 

Annex A (informative)  Component models ............................................................................ 57 

Annex B (informative)  Typical applications and functions ...................................................... 65 

Annex C (informative)  Utility issues with standard component models ................................... 75 

Annex D (informative)  Examples of component execution systems  and middleware 
products................................................................................................................................ 79 

 

Bibliography .......................................................................................................................... 81 

 

© STANDARDS MALAYSIA 2011 - All rights reserved

© STANDARDS MALAYSIA 2011 - All rights reserved

Pre
vie

w O
nly



 – ii – 

Figure 1 – EMS-API Reference Model ................................................................................... 25 

Figure 2 – EMS using EMS-API component standard interfaces............................................. 39 

 

Table 1 – Benefits of Component-based Interfaces ................................................................ 23 

Table 2 – Examples of EMS application contexts ................................................................... 27 

Table B.1 – Typical applications and functions....................................................................... 65 

 

MS IEC 61970-1:2011

© STANDARDS MALAYSIA 2011 - All rights reserved

Pre
vie

w O
nly



 - iii - MS IEC 61970-1:2011 

© STANDARDS MALAYSIA 2011 - All rights reserved 

 
 
 
 

Committee representation 
 
 
The Industry Standards Committee on Generation, Transmission and Distribution of Energy (ISC E) under whose 
authority this Malaysian Standard was adopted, comprises representatives from the following organisations: 
 
Association of Consulting Engineers Malaysia 
Department of Standards Malaysia 
Federation of Malaysian Manufacturers 
Jabatan Kerja Raya Malaysia 
Malaysian Association of Standards Users 
Malaysian Cable Manufacturers Association 
Malaysian Electrical Appliances and Distributors Association 
Malaysian Green Technology Corporation 
Ministry of Domestic Trade, Co-operatives and Consumerism 
Ministry of International Trade and Industry 
Persatuan Kontraktor Elektrikal dan Mekanikal Melayu Malaysia 
Persatuan Penjana-penjana Kuasa Bebas 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Komunikasi dan Multimedia Malaysia 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad 
The Electrical and Electronics Association of Malaysia 
The Institution of Engineers, Malaysia 
Universiti Teknologi Malaysia 
 
 
The Technical Committee on High Voltage Power Transmission which supervised the adoption of the IEC Standard 
as Malaysian Standard consists of representatives from the following organisations: 
 
Federation of Malaysian Manufacturers 
Malaysian National Committee of CIGRE 
SIRIM Berhad (Secretariat) 
Suruhanjaya Tenaga 
Syarikat SESCO Berhad 
Tenaga Nasional Berhad (Bahagian Penghantaran) 
The Electrical and Electronics Association of Malaysia 
The Institution of Engineers, Malaysia 
Universiti Teknologi Malaysia 
 
 
The Working Group on Power System Management and Associated Information Exchange which recommended the 
adoption of the IEC Standard as Malaysian Standard consists of representatives from the following organisations: 
 
ABB Malaysia Sdn Bhd 
Petroliam Nasional Berhad 
Prestigious Discovery Sdn Bhd 
PSI InControl Sdn Bhd 
SIRIM Berhad (Secretariat) 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad (Bahagian Penghantaran) 
The Institution of Engineers, Malaysia 
TNB Research Sdn Bhd 
Universiti Tenaga Nasional 

Pre
vie

w O
nly



MS IEC 61970-1:2011 - iv - 

© STANDARDS MALAYSIA 2011 - All rights reserved 

 
 
 
 

NATIONAL FOREWORD 
 
 
The adoption of the IEC Standard as a Malaysian Standard was recommended by the 
Working Group on Power System Management and Associated Information Exchange under 
the authority of the Industry Standards Committee on Generation, Transmission and 
Distribution of Energy. 
 
This Malaysian Standard is identical with IEC 61970-1:2005, Energy management system 
application program interface (EMS-API) - Part 1: Guidelines and general requirements, 
published by the International Electrotechnical Commission (IEC). However, for the purposes 
of this Malaysian Standard, the following apply: 

a) in the source text, "this International Standard" should read "this Malaysian Standard";  
 

b) the comma which is used as a decimal sign (if any), to read as a point; 
 

c) the basis IEC 61970-1 is printed in English and French version. However, only the
English version is retained for this Malaysian Standard; and 
 

d) reference to International Standards should be replaced by corresponding Malaysian
Standards as follows: 

 
Referenced International Standards  Corresponding Malaysian Standards 

 
IEC 61970-2, Energy management system 
application program interface (EMS-API) - 
Part 2: Glossary 

 MS IEC 61970-2, Energy management 
system application program interface (EMS-
API) - Part 2: Glossary

 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure, 
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International 
Standard or is identical in technical content and structure although it may contain the minimal editorial changes 
specified in clause 4.2 of ISO/IEC Guide 21-1. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
___________ 

 

ENERGY MANAGEMENT SYSTEM APPLICATION  

PROGRAM INTERFACE (EMS-API) – 

 

Part 1: Guidelines and general requirements 

 

 
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 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. 

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 61970-1 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:  Guidelines and general requirements  

Part 2:  Glossary 

Part 301:  Common Information Model (CIM) base  

Part 302:  Common information model (CIM) financial, energy scheduling and reservations1 

Part 401:  Component interface specification (CIS) framework 

Part 402:  Component interface specification (CIS) – Common services
1
 

Part 403:  Component Interface Specification (CIS) – Generic data access
1
 

Part 404:  Component Interface Specification (CIS) – High speed data access
1
 

Part 405:  Component Interface Specification (CIS) – Generic eventing and subscription
1
 

Part 407:  Component Interface Specification (CIS) – Time series data access
1
 

Part 453:  Exchange of Graphics Schematics Definitions (Common Graphics Exchange)
1
 

Part 501:  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; 

� withdrawn; 

� replaced by a revised edition, or 

� amended. 

 

___________ 

1 Under consideration. 
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