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INTERNATIONAL ELECTROTECHNICAL COMMISSION
ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 301: Common Information Model (CIM) Base

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obj
international co-operation on all questions concerning standardization in the electf

this end and in addition to other activities, IEC publishes International Standarg i e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e : d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a qittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in Zccorda Wi

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or
,whether direct or indirect, or for costs (including legal fees) and
use of, or reliance upon, this IEC Publication or any other IEC

volve the use of a patent concerning a computer-based implementation of an object-
el in a relational database. As such, it does not conflict with the development of any
I including the Common Information Model (CIM), where implementation of the model is

oriented power syste
logical power system
not defined.

Q0

The IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right, ICL, has assured the IEC that they are willing to grant a royalty free license to any
entity implementing this standard. This license is issued by default, and vendors wishing to take up the license are
not required to notify ICL. The statement of the holder of this patent right is registered with IEC. Information may
be obtained from:

ICL

Wenlock Way

West Gorton
Manchester

M12 5DR

United Kingdom (U.K.)

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights
other than those identified above. IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 61970-301 has been prepared by IEC technical committee 57:
Power system control and associated communications.

The text of this standard is based on the following documents:

FDIS Report on voting
57/656/FDIS 57/682/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 Directjyvies, Part 2.

The committee has decided that the contents of this publication
2006. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this standard maybe issu
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INTRODUCTION

This standard is part of the IEC 61970 series, which defines an Application Program Interface
(API) for an Energy Management System (EMS). This standard is based 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;

— protect the investment of existing applications or systems that are working effectively with
an EMS.

The principal task of the CCAPI project is to produce requirements and draft text for

blic data
srnally. The

system model
applications and


https://standards.iteh.ai/catalog/standards/iec/776ab7f9-a15e-4e2f-bd32-73c38079199b/iec-61970-301-2003

61970-301 O IEC:2003(E) —-7-

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

Part 301: Common Information Model (CIM) Base

1 Scope

The Common Information Model (CIM) is an abstract model that represents all the major
objects in an electric utility enterprise typically involved in utility operations. By providing a
standard way of representing power system resources as object classes ahd aftributes, along
with their relatlonshlps the CIM facilitates the |ntegrat|on of EnergyM\ anage nent System

systems developed independently, or between an EMS system ang 1§ CO ncerned
with different aspects of power system operations, such ti ¢

information with e ise that is shared between all applications. Other
standards speci € ifi s, of the model that are needed by only certain
applications. Subcla \ vigdes the current grouping of packages into standards
documents.

For dated references)\only the edition cited applies. For undated references, the latest edition
of the referenced dqocdment (including any amendments) applies.

IEC 61850 (all parts), Communication networks and systems in substations

ISO 8601, Data elements and interchange formats - Information interchange - Representation
of dates and times

3 Terms and definitions

For the purposes of this part of IEC 61970, the terms and definitions given in IEC 60050,
Annex A of this document and the following apply.
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3.1

Energy Management System

EMS

computer system comprising a software platform providing basic support services and a set of
applications providing the functionality needed for the effective operation of electrical
generation and transmission facilities so as to assure adequate security of energy supply at
minimum cost

3.2

Application Program Interface

API

set of public functions provided by an executable application component for use by other
executable application components

4 CIM specification

4.1 CIM modeling notation

The CIM is defined using object-oriented modeling
specification uses the Unified Modeling Language (UML)
group of packages.

Specifically, the CIM
ihes the CIM as a

Each package in the CIM contains ong i owing graphically all the
classes in that package and their relati i a i defined in text in terms of

published textbooks.

4.2 CIM packages

The CIM is partj
grouping related
been chosen to ma
information mode

IEC 61970-301

— Core

— Domain

— Generation
— Generation Dynamics
— LoadModel
— Meas

— Outage

— Production
— Protection
— Topology
— Wires


https://standards.iteh.ai/catalog/standards/iec/776ab7f9-a15e-4e2f-bd32-73c38079199b/iec-61970-301-2003

61970-301 O IEC:2003(E) -9-

Future IEC 61970-302

— Energy Scheduling
— Financial

— Reservation
Future IEC 61970-303
— SCADA
IEC 61968

— Assets

— Consumer

— Core2

— Distribution

— Documentation

Note that the package boundaries do not imply applicatio
use CIM entities from several packages.

Figure 1 shows the packages defined for IEC
relationships. The dashed line indicat a
pointing from the dependent package 1q th

]

dé\% )\>tage Protection

N O
Q%% ¥ Apise et T

*‘v L

Topology

] ]

Generation

— - A_‘
Core <<Global>>
Domain

IEC 2608/03

Figure 1 — CIM Part 301 Package Diagram

The following Subclauses summarize the contents of each CIM package. Annex A contains
the specification for each of the CIM packages.

NOTE 1 The package definitions are loosely based on the “Conformance Blocks” that were defined for the CIM
specification version 7 defined in the EPRI CCAPI project.
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NOTE 2 The contents of the CIM defined in this specification were obtained from a straight conversion of the
CCAPI CIM static information model defined in the CCAPI CIM Version 10.

NOTE 3 Annex B contains a mapping of the information modeling notation used in the CCAPI CIM Version 7 to
the UML used in this standard specification. This Annex is intended to assist those readers who have previously
worked with the CCAPI CIM and who now need to adopt the new UML notation. Those readers not acquainted with
the previous CCAPI CIM notation may choose to not read Annex B.

4.2.1 Core

This package contains the core Naming, PowerSystemResource, EquipmentContainer, and
ConductingEquipment entities shared by all applications plus common collections of those
entities. Not all applications require all the Core entities. This package does not depend on
any other package, but most of the other packages have associations and generalizations that
depend on it.

4.2.2 Topology

package is used by network appl|cat|
Power Flow.

4.2.4 Outage

This package is an extensi S g packages that model information on the
current and planned n entities are optional within typical network

applications.
4.2.5 Protectio;

This package |s an\e Core and Wires packages that model information for
protection eq elays. These entities are used within training simulators and
distribution

4.2.6

The Meas packsa pntains entities that describe dynamic measurement data exchanged

between applications”

4.2.7 LoadModel

This package provides models for the energy consumers and the system load as curves and
associated curve data. Special circumstances that may affect the load, such as seasons and
daytypes, are also included here.

This information is used by Load Forecasting and Load Management.

4.2.8 Generation

The Generation package is divided into two subpackages: Production and Generation
Dynamics.
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4.2.8.1 Production
This package provides models for various kinds of generators. It also models production

costing information which is used to economically allocate demand among committed units
and calculate reserve quantities.

This information is used by Unit Commitment and Economic Dispatch of Hydro and Thermal
Generating Units, Load Forecasting, and Automatic Generation Control applications.

4.2.8.2 Generation dynamics

This package provides models for prime movers, such as turbines and boilers, which are
needed for simulation and educational purposes.

This information is used by the Unit Modeling for Dynamic Training Six

4.2.9 Domain

measure. Permissible values for enum are listed\in the documentation for the attribute
using UML constraint syntax ' lengths are listed in the
documentation and are also specified 3

4.3 CIM classes and rglations

The class diagram(s) ) /s all the classes in the package and their
relationships. Where relatiohshj exi W classes in other packages, those classes are
also shown with@ $ which owns the class.

Classes and objects : a power system that needs to be represented in a
common way to K itions. A glass is a description of an object found in the real world,

such as a poyve
overall powé
schedules

ator, or load that needs to be represented as part of the
an EMS. Other types of objects include things such as
s” that EMS applications also need to process, analyze, and

a unique identityN\is modeled as an instance of the class to which it belongs.

It should also be noted that the CIM is defined to facilitate data exchange. As defined in this
document, CIM entities have no behavior other than default create, delete, update and read.
In order to make the CIM as generic as possible, it is highly desirable to make it easy to
configure for specific implementations. In general it is easier to change the value or domain of
an attribute than to change a class definition. These principles imply that the CIM should
avoid defining too many specific sub-types of classes. Instead the CIM defines generic
classes with attributes giving the type name. Applications may then use this information to
instantiate specific object types as required. Applications may need additional information to
define the set of valid types and relationships.

Classes have attributes that describe the characteristics of the objects. Each class in the CIM
contains the attributes that describe and identify a specific instance of the class. Only the
attributes that are of public interest to EMS applications are included in the class descriptions.
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Each attribute has a type, which identifies what kind of attribute it is. Typical attributes are of
type integer, float, boolean, string, and enumeration, which are called primitive types.
However, many additional types are defined as part of the CIM specification. For example,
Compensator has a MaximumkV attribute of type Voltage. The definition of data types is
contained in the Domain Package described in Subclause 4.2.9.

Relationships between classes reveal how they are structured in terms of each other. CIM
classes are related in a variety of ways, as described in the Subclause below.

4.3.1 Generalization

A generalization is a relationship between a more general and a more specific class. The
more specific class can contain only additional information. e, a Power
Transformer is a specific type of Power System Resource. General; ides for the

specific class to inherit attributes and relationships from all the more/gereralclagsessabove it.

PowerSystemResaurce
<\(from Cpore)
@NerTransformer

g

Breaker

IEC 2609/03

Figure 2 — Example of generalization

4.3.2 Simple association

An association is a conceptual connection between classes. Each association has two roles.
Each role is a direction on the association that describes the role the target class (i.e., the
class the role goes to) has in relation to the source class (i.e., the class the role goes from).
Roles are given the name of the target class with or without a verb phrase. Each role also has
multiplicity/cardinality, which is an indication of how many objects may participate in the given
relationship. In the CIM, associations are not named.

For example, in the CIM there is an association between a TapChanger and a Regulation
Schedule (See Figure 3, which is taken from the Wires package).
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