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European foreword

The text of document 57/1947/FDIS, future edition 2 of |JEC 62325-301|, 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 62325-301:2018.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2019-01-16
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2021-04-16
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62325-301:2014.

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.
Endorsement notice

The text of the International Standard IEC 62325-301:2018 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 TS 61970-2 NOTE Harmonized as CLC/TS 61970-2.
EC 62361-100 NOTE Harmonized as EN 62361-100.
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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 TS 61970-2 2004 Energy management system application CLC/TS 61970-2 2005
program interface (EMS-API) - Part 2:
Glossary

- Application integration at electric utilities - EN 61968-11 -
System interfaces for distribution
management -- Part 11: Common
information model (CIM) extensions for
distribution

EC 61970-301 - Energy Management System Application EN 61970-301 -
Program Interface (EMS-API) - Part 301:
Common information model (CIM) base

IEC 61970-302 - Energy management system application - -
program interface (EMS-API) — Part 302:
Common information model (CIM) for
dynamics

EC 62325-450 - Framework for energy market EN 62325-450 -
communications -- Part 450: Profile and
context modelling rules

UML 2.0 - Object management group: Unified - -
Modeling Language 2.0 specification
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -
Part 301: Common information model (CIM) extensions for markets

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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 JEC 62325-301 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Environmental weather support

b) Demand-side communication for North American markets

c) Transparency regulations and flow-based market coupling along with network codes
support for European Markets

d) Registered resource updates.
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The text of this standard is based on the following documents:

FDIS Report on voting
57/1947/FDIS 57/1961/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.

Throughout this document, references are made to the UML model. References to specific
UML packages and classes are made by citing the name of package or class in single quotes,
example, ‘IEC 61970’ or ‘IdentifiedObject’.

A list of all parts of the IEC 62325 series, under the general title: Framework for energy
market communications, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability 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.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This part of IEC 62325 is one of a series of standards for deregulated energy market data
exchanges. This standard series was originally based upon the work of the European
transmission system operators TF 14 EDI (Electronic data interchange) and the Electric
Power Research Institute (EPRI) TR 1009455 and TR 1011431 (CIM extensions to support
market operations, phase 1 and phase 2).

The principal objective of the IEC 62325 series is to produce standards which facilitate the
integration of market application software developed independently by different vendors into a
market management system, as well as integration of market management systems and
market participant systems. This is accomplished by defining message exchanges to enable
these applications or systems to access public data and exchange information independent of
how such information is represented internally.

The common information model (CIM) specifies the basis for the semantics for this message
exchange. The profile specifications, which are contained in other parts of IEC 62325, specify
the content of the messages exchanged. Profile specifications in other parts of IEC 62325
support both European style markets based on the European regulations, Third Party Access
and zonal market concepts, and North American style markets characterized by day ahead
unit commitment by a market operator, intraday and real time balancing through central
dispatch, and settlement based on locational marginal prices. These markets are used in the
US and in other parts of the world and are not exclusively limited to North America.

The CIM is an abstract model that represents all the major objects in an electric utility
enterprise typically needed to model the operational aspects of a utility. This model includes
public classes and attributes for these objects, as well as the relationships between them.

The IEC 62325 series are part of a series of standards dealing with the CIM. IEC 61970
defines the EMS application programming interfaces and IEC 61968 defines System
interfaces for distribution management. JEC 62325-301 corresponds to JEC 61970-301 and
which describe parts of the common information model relevant to modeling
interfaces for EMS, DMS and MMS systems. While there are multiple IEC standard seriess
dealing with different parts of the CIM, there is a single, unified information model comprising
the CIM behind all these individual standard series.
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FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 301: Common information model (CIM) extensions for markets

1 Scope

This part of IEC 62325 specifies the common information model (CIM) for energy market
communications.

The CIM is an abstract model that represents all the major objects in an electric utility
enterprise typically involved in utility operations and electricity market management. By
providing a standard way of representing power system resources as object classes and
attributes, along with their relationships, the CIM facilitates the integration of market
management system (MMS) applications developed independently by different vendors,
between entire MMS systems developed independently, or between an MMS system and
other systems concerned with different aspects of market management, such as capacity
allocation, day-ahead management, balancing, settlement, etc.

The CIM facilitates integration by defining a common language (i.e. semantics) based on the
CIM to enable these applications or systems to access public data and exchange information
independent of how such information is represented internally.

The object classes represented in the CIM are abstract in nature and may be used in a wide
variety of applications. The use of the CIM goes far beyond its application in a market
management system.

Due to the size of the complete CIM, the object classes contained in the CIM are grouped into
a number of logical packages, each of which represents a certain part of the overall power
system being modeled. Collections of these packages are progressed as separate
international standards. This particular document specifies a set of packages which provide a
logical view of the functional aspects of market management within an electricity market, and
other functional aspects including environmental aspects that are closely related to electricity
markets and that are shared between all applications. Other standards specify more specific
parts of the model that are needed by only certain applications. Subclause 4.2 provides the
current grouping of packages into standards documents.

This new edition of JEC 62325-301| contains support for demand-side communication within a
wholesale market. The JEC 62325-301 additions include support for demand-side resource
registration and enrollment of a market participating resource as well as support for
deployment and performance evaluation of demand side resources. A new package has been
included in this edition of [EC 62325-301| to support environmental (weather) data. This new
package ‘Environmental’ provides support for weather conditions including forecasts,
observations, measurements, phenomena, and alerts. Additional updates have been added
within the ‘MarketManagement’ package to support the transparency regulations, flow based
market coupling and new network codes to support the European Markets. These updates
include new classes, attributes and associations within the IEC 62325 packages as well as
updates to existing classes, attributes and associations to accurately represent the existing
use cases.

Documents

Document Sharing Hub

Full document details: BS EN IEC 62325-301:2018


https://doi.org/10.3403/30227725U
https://doi.org/10.3403/30227725U
https://doi.org/10.3403/30227725U
http://www.avadocuments.com/doc/bs-en-iec-62325-301-2018
http://www.avadocuments.com/doc/bs-en-iec-62325-301-2018

IEC 62325-301:2018 © IEC 2018 -31-

2 Normative references

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.

EC 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution

IEC TS 61970-2:2004, 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

IEC 61970-302, Energy management system application program interface (EMS-API) —
Part 302: Common information model (CIM) for dynamics

IEC 62325-450, Framework for energy market communications — Part 450: Profile and context
modelling rules

Object management group: UML 2.0 specification — available at <http://www.omg.org>

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1 Terms and definitions

3.11

application program interface

API

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

[SOURCE: IEC 61970-2:2004, 3.4]

3.1.2

extensible markup language

XML

markup language that defines a set of rules for encoding documents in a format that is both
human-readable and machine-readable

3.1.3

XML schema description

XSD

XML-based language used to describe and control XML document contents
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3.1.4

intra-day markets

intra-day scheduling markets which refine the commitment and schedules produced by the
day ahead markets

3.1.5
load forecast
load forecast system which predicts load for the specified time horizon

3.1.6

locational marginal price

LMP

marginal cost (currency/MWh) of serving the next increment of demand at a pricing node
consistent with existing transmission constraints and the performance characteristics of the
resources

3.1.7

market management system

MMS

computer system comprising a software platform that provides basic support services and a
set of applications with the functionality needed for the effective management of the electricity
market

Note 1 to entry: These software systems in an electricity market may include support for capacity allocation,
scheduling energy, ancillary or other services, real-time operations and settlements.

3.1.8

scheduler

scheduling system for resources that produce, consume, or transport energy or ancillary
services in an energy market

3.1.9

third party access

concept in market management systems which allows third parties to use the transmission
system on an equal basis

3.1.10

unified modeling language

UML

modeling language in the field of object-oriented software engineering that is maintained by
the Object Management Group

3.1.11

RDF schema

RDFS

W3C recommendation which provides basic elements for the description of ontologies

3.1.12

ontology web language

OowL

W3C recommendation which provides a knowledge representation language for authoring
ontologies
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3.2 Abbreviated terms

CRR congestion revenue rights

DAM day ahead market which determines the commitment and schedules of
resources

DMS distribution management system

EMS energy management system

MDMS meter data management system

RTM real time markets which finalize dispatch for system resources

4 CIM specification

4.1 CIM modeling notation

The CIM is defined using object-oriented modeling techniques. Specifically, the CIM
specification uses the unified modeling language (UML) notation, which defines the CIM as a
group of packages.

Each package in the CIM contains one or more class diagrams showing graphically all the
classes in that package and their relationships. Each class is then defined in text in terms of
its attributes and relationships to other classes.

The UML notation is described in the Object Management Group (OMG) standard and several
published textbooks.

4.2 CIM packages

The CIM is partitioned into a set of packages. A package is a general purpose means of
grouping related model elements. The packages have been chosen to make the model easier
to design, understand and review. The common information model consists of the complete
set of packages. Entities may have associations that cross many package boundaries. Each
application may use information represented in several packages.

The comprehensive CIM is partitioned into groups of packages for convenience in managing
and maintaining them. |[EC 62325-301| includes the following packages:

e ‘MarketCommon’
e ‘MarketManagement’
e ‘MarketOperations’

e ‘Environmental’

Packages used by JEC 61970-301 and packages used by describe additional
parts of the CIM that deal with other logical views of utility operations including network
models, generation, load, outages, assets, location, activities, consumers, documentation,
work management.

NOTE The package boundaries do not imply application boundaries. An application may use CIM entities from
several packages.

The |EC 62325-301 is published based on an agreed upon stable version of IEC 61970 and
IEC 61968.
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Figure 1 shows package dependencies. The ‘IEC 62325 package and its subpackages
depend on the ‘IEC 61970’ and ‘IEC 61968’ packages. The ‘IEC 61970’ package is used by
the IEC 61970 series of standards as a core model that represents power system resources
and their relationships. The ‘IEC 61968’ package is used by the IEC 61968 series of
standards describing logical views of utility operations, including assets, location, activities,

The dashed line

customers, documentation, work management and metering models.
indicates a dependency relationship, with the arrowhead pointing from the dependent package

to the package on which it has a dependency.

TC57CIM

nsprefix = cim
nsuri = http:/ /iec.ch/TC57/2017/CIM-schema-cim1 00+

class PackageDependencies /

tags

{(From Madzl)
IECE1970
| IECE1970::IECE1970CIMVYersion ‘
+ date: Date [0..1] = 201 7-07-26 {readOnly}
Base Dynamics <+ wersion: String [0..1] = IEC61970CIMI1 7w23 {readOnly}
N |
(from IECET970) (From IECE T 970)
IEC&1968:-IECE61936BECIMVersion
fﬁ {From TCE7CIM) + date: Date [0..1] = 201 7-06-11 {readOnly}
+ wersion: String [0..1] = IECE1968CIM13v11 {readCnhyd

IECE2325--IECE23225CIMVersion

+ date: Date [0..1] = 201 7-09-28 {readOnly}
wersion: String [0..1] = IEC62325CIM0O3v]1 7 {readOnly}

[}
[}
[}
!
I
I
!
I
I
I
I
I
I

| | PackageDependenciesCIMVersion
+ date: Date [0..1] = 2017-02-14 {readCnly}
+ wersion: String [0..1] = 8 {readOnly}

[
|
I
L

PackageDependencies |

(Fram TCSFCMA)
IEC

Figure 1 — ‘TC 57CIM’ package dependency diagram

Figure 2 shows the packages defined for |JEC 62325-301] and their dependency relationships.
The dashed line indicates a dependency relationship, with the arrowhead pointing from the
dependent package to the package on which it has a dependency. The IEC 62325 packages

include dependencies upon packages from the IEC 61970 series and the |IEC 61968 series.

These dependencies are shown in the diagram.
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class IEC62225Dependencies /

‘ IEC62325CIMVersion ‘

+ date: Date [0..1] = 201 7-09-28 {readOnly}
+ wersion: String [0..1] = IEC62325CIM03v17 {readOnly}
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| | I | | |
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———= I I I

| | | |
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| (Frod\Base) [ N ttrom iecer 958 : M :
LoadModel ! | |
Production |

|

|

—
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(From JECE] 968)

Environmental

|
|
|
|
|
|
|
|
|
|
|
|
|
(From Géperation) :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

________________________________T:}

MarketOperations I ,’
s
/ MarketCommon

MarketManagement

IEC

Figure 2 — ‘IEC 62325’ package dependency diagram

Clause 6 contains the specification for each of the CIM packages.

NOTE The contents of the CIM defined in this specification were auto-generated from the CIM UML electronic
model release IEC62325CIM03v17, which is available through the CIM Users Group.

4.3 CIM classes and relationships
4.3.1 Classes

The class diagram(s) for each CIM package show(s) all the classes in the package and their
relationships. Where relationships exist with classes in other packages, those classes are
also shown.

Classes and objects model what is in a power system that needs to be represented in a
common way to market applications. A class is a description of an object found in the real
world, such as a bid, registered resource, or registered load that needs to be represented as
part of the overall electricity market in an MMS. Other types of objects include things such as
schedules and measurements that MMS applications also need to process, analyze, and
store. Such objects need a common representation to achieve the purposes of this standard
for plug-compatibility and interoperability. A particular object in a power system with a unique
identity is modeled as an instance of the class to which it belongs.
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In this document when a header includes the term “root class”, it means the class does not
have inheritance and does not have a stereotype.

The CIM is defined to facilitate data exchange. As defined in this document, CIM entities have
no behavior. |EC 62325-450, Framework for energy market communications — Part 450:
Profile and context modeling rules defines the modeling principles to generate a profile and
the modeling framework principles to define the message payload.

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 MMS applications are included in the class
descriptions.

Each attribute has a type, which identifies what kind of attribute it is. Typical attributes are of
type ‘Integer’, ‘Float’, ‘Boolean’, ‘String’, ‘Datetime’, ‘Date’, ‘Duration’, and ‘Decimal’, which are
called primitive types. However, many additional types are defined as part of the CIM
specification. For example, ‘RegisteredGenerator’ has a ““maxDependableCap’ attribute of
type ‘ActivePower’. The definition of many shared types is contained in the ‘Domain’ package
described in Clause 6. The UML stereotypes of ‘Primitive’, ‘enumeration’, ‘CIMDatatype’, and
‘Compound’ are added to classes used as types:

e The ‘CIMDatatype’ stereotype is used with a specific CIM semantic to describe a type that
has several attributes {*value’, ‘unit’, ‘multiplier’, ‘denominatorUnit’,
‘denominatorMultiplier’}, which implies custom mapping to serialization artifacts such as
RDFS, OWL, and XSD. Classes with these stereotypes do not participate in generalization
or association relationships and are simply used as types for attributes.

e The ‘enumeration’ stereotype is used to describe the type of an attribute with an
enumerated list of choices.

e The ‘Compound’ stereotype is used to describe sets of related attributes that are
commonly reused. ‘Compound’ classes may consist of attributes whose types are
‘Primitive’, ‘enumeration’, ‘CIMDatatype’ or other ‘compound’ classes as long as the
‘compound’ classes do not recurse.

All CIM attributes are implicitly optional in the sense that profiles using the CIM may eliminate
any attributes.

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 4.3.2, 4.3.3 and 4.3.4.

4.3.2 Generalization

A generalization is a relationship between a more general and a more specific class. The
more  specific class can contain only additional information. For example,
‘RegisteredGenerator’ is a specific subclass of ‘RegisteredResource’. Generalization provides
for the specific class to inherit attributes and relationships from all the more general classes
above it.

Figure 3 is an example of generalization. In this example taken from the ‘MarketCommon’
package, a ‘MarketParticipant’ is a more specific type of ‘Organisation’. ‘Organisation’ also
inherits from ‘IdentifiedObject’.
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class Documentatiun&amplelnheritance/

Core::
IdentifiedObject

‘ Common::Organisation ‘

MarketCommon::
MarketParticipant

IEC

Figure 3 — Example of generalization

4.3.3 Simple association

An association is a conceptual connection between classes. Each association has two
“association ends”. The “association ends” were called “roles” prior to the UML 2.0
specification. Each association end describes the role the target class (i.e., the class the
association end goes to) has in relation to the source class (i.e., the class the association end
goes from). Association ends are usually given the name of the target class with or without a
qualifier term (verb, noun, adverb) phrase. Each association end 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, only association ends are named. For
example, in the CIM there is an association between a ‘MarketParticipant’ and ‘MarketRole’
(see Figure 4 which is taken from the ‘MarketCommon’ package). Multiplicity is shown at both
ends of the association. In this example, a ‘MarketParticipant’ object may reference 0 or more
‘MarketRole’ objects and a ‘MarketRole’ may be referenced by 0 or more ‘MarketParticipant’
objects.

class DDcumentatiunExampleAssm:iatiun/

C'rganisationRale
MarketCommon::-MarketRole

COrgamisation

MarketCommon:: +MarketParticipant ~MarkestRole

+ type: String [0..1]
MarketParticipant 2 .

0. 0.

IEC

Figure 4 — Example of simple association
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4.3.4 Aggregation

Aggregation is a special case of association. Aggregation indicates that the relationship
between the classes is some sort of whole-part relationship, where the whole class “consists
of” or “contains” the part class, and the part class is “part of” the whole class. The part class
does not inherit from the whole class as in generalization. Figure 5 illustrates an aggregation
between the ‘EnergyProfile’ class and the ‘EnergyTransaction’ class, which is taken from the
‘Externallnputs’ package. As shown, an ‘EnergyProfile’ can be a member of one
‘EnergyTransaction’ object, but an ‘EnergyTransaction’ object can contain any one or more of
‘EnergyProfile’ objects. In the context of using CIM as an information model, aggregation does
not have a precise or formal interpretation beyond a simple association and is intended to
visually assist in representing normal usage.

class DocumentationExampleAggregation /

Frofile
Document
Externallnputs:: | -EnergyProfiles +EnergyTransaction
Externallnputs::
1 EnergyTransaction

EnergyProfile ‘ o
1.~

IEC

Figure 5 — Example of aggregation

4.4 CIM model concepts and examples
4.4.1 ‘MarketCommon’ package

The common market model describes the market participants and the role they are assuming
in the market. A market participant could play several roles in a market, as shown in Figure 6.
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class MarkelCDmmonDDcumentation/
+ isati +Raol
Common::Organisation Urganisation ples
Common::
0.1 0.” OrganisationRole
Core::
A IdentifiedObject Z\r\‘
MarketCommon::
EnvironmentalMonitoringStation
MarketCommeon:: +MarketParticipant +MarketRcle | MarketCommon::MarketRole
MarketParticipant
0.~ o.*| + type: String [0..1] ‘
+MarketParticipant 0.1
~+RegisteredResource |0~
FowerSystemResource Ceeaerat iy
MarketCommon-- MarketCommon::
RegisteredResource MkrGeneratingUnit
+RegisteredResgurce | 0.%
~ResourceCapacity | 0.."
MarketCommon::
ResourceCapacity

IEC

Figure 6 —- Common market model

4.4.2 ‘MarketManagement’ package

The market management model describes a consistent set of classes to be used together with
the common market model to generate a profile. The profile is to be used when the electricity
market is mainly based on regulated Third Party Access, i.e. transmission system operators
have to allow any electricity supplier non-discriminatory access to:

e the transmission network to supply customers
e the infrastructure that enables the exchange of energy by wholesale and retail

transactions (bilateral or through a power exchange)

The ‘MarketManagement’ package refers to what is later called the European style market.
Figure 7 shows an overview of the layered modeling framework that enables the specification
of messages from the CIM down through the different layers. This layered modeling
framework defines how the concepts of the 'MarketManagement' package originate from the
CIM through the definition of a market profile that enables the generation of contextualized
documents for information exchange.
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Figure 7 — Market management model overview

As shown in Figure 7, for each business process necessary to run an electricity market, a
dedicated set of contextualized documents is provided. As indicated in Figure 7, the market

rofiles_are_specified in JEC 62325-351 and the contextual documents are described

EC 62325-451-1, [EC 62325-451-9, etc.

in
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Figure 8 shows the classes of the ‘MarketManagement’ package.

Identiiedobjece

Common:-Organisation

~RegisteredResource

H‘ Powersystemfesours
0.x >

Idertiiedotject
i

IdentifiedObject
Auction

Legend

sz ciass

() cless fram 136301 1570

IEC

Figure 8 — Market management model

In this market management model a key role is given to the concept of ‘MarketDocument’, i.e.
the transactions on the electricity market are based on contractual exchanges of information
between market participants through a given set of documents depending upon the business
process.

As shown in Figure 7, for each business process necessary to run an electricity market, a
dedicated set of contextualized documents is provided. As an example, here is a non-
exhaustive list of processes:

e the acknowledgment process: As the information exchange is based on contractual
exchanges, it is required to have a functional acknowledgment for the exchanged
document, and not only a technical acknowledgment;

o the scheduling process: This process describes the way of exchanging information related
to schedules, i.e. generation schedules, load schedules, bilateral trade schedules, power
exchanges trade schedules, etc.;

e the settlement process: This process describes how to exchange the information
necessary to settle the electricity market, i.e. the comparison of the scheduled energy and
the actual meters;

¢ the transmission capacity allocation and nomination process: This process describes the
explicit and implicit auctions of transmission capacity for cross border trades. It includes
also the secondary market of capacity rights, i.e. the resale of capacity rights;

o the reserve resource process: This process describes the way resources, i.e. the
generation units and the dispatchable load, are scheduled, and capacity is auctioned and
in particular the activation by the system operator of the tertiary reserve for balancing
purpose;

o etc. Documents
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The ‘Process’ class (see Figure 8) enables the definition, for a given document, the process
to which the information flow is directed. For example, the “schedule document” can be used
in different processes such as “forecast”, “long term”, “day ahead”, “intra day” etc.

Within a ‘MarketDocument’, another important concept is. the ‘TimeSeries’ concept (see
Figure 9) based on which market participants (i.e. ‘MarketParticipant’ class) playing a role
(i.e. ‘MarketRole’ class) in a market business process (i.e. ‘Process’ class) can exchange
schedules of volume/price related to an energy domain area (i.e. ‘Domain’ class) for a given
business type (such as “internal trade”, “cross-border trade”, “primary reserve”, “secondary
reserve”, “tertiary reserve”, etc.). These documents are the basis on which all exchanges are
built in order to manage energy exchanges, bid, capacity allocation, energy reserve
resources, and settlement.

class TimﬁeriesCoreConcepl/
IdentifiedObject
MarketManagement:: LisageFPoimt
Auction MarketManagement::
Fe SyEtenni i i
owerSystemResource| RegistersdResource MarketEvaluationPoint
MarketCommon:: <Auction | 0.% /
RegisteredResource - LetOb +MarketEvaluationPoint 0.
+M tObjectStatus (0.7
I \ arketUhjecttatus MarketManagement:
+RegisteredRes0.." 0.0 Marketh N ‘DateAndOrTime
| +ReaisteredResource e ar_mgement_
+RegisteredResource :MarketObjectStatus
+DateAndOrTime  0.%
~Domain [0..* +MarketObjectStatus V0.
IdentifiedObject MarketManagement::
MarketManagement: AttributelnstanceComponent
:Domain
+AttributelnstanceComponent
)  *TimeSeries 0.~
*Domain +TimeSeries TTimeSeyies “TimeSeries  ~Timeseries
. - orh o) o/ o i FSRType
Price|0. Timeseri IdentifiedObfect *TimeSeries vee MarketManagement::
=+Timeseries N
MarketManagement:: 0. Markel-llanag-emenl ol ~TimeSeries 0.. MEktPSRType
Price +TimeSeries L=
. ) ! | MarketManagement::
=Price | 0. ~FlowDirection ~ limeSeries BidTimeSeries
Marketlla_nage_ment:: 4 TimeSarias
(e Pyzsees MarketManagement::
0. 0.7 0. Series
+TimeSeries +TimeSeries
+FlowDirection | 0.7 +TimeSeries
+Foint | 0.1 =Foint | 0.." +Paoint +Reaco—Reason | 0.*
--Poi +Unit 0.
MarketManagement::Point MarketManagement: ni
=+Point =+Reason -|
Reasus MarketManagement::
Uniit
<Unit 0.
+Reason 0.~
+PFoint | 0.7 =PFgint | 0.7
~+Period 0% ~+Period | 0.7
MarketManagement::Period
~+Period
il
MarketManagement:
~ +AceTariffT:
0- :AceTariffType cerarifiivee
0.~
+AceTariffType

IEC

Figure 9 — ‘MarketManagement’ ‘TimeSeries’ core concept

Documents

Document Sharing Hub

Full document details: BS EN IEC 62325-301:2018


http://www.avadocuments.com/doc/bs-en-iec-62325-301-2018
http://www.avadocuments.com/doc/bs-en-iec-62325-301-2018

IEC 62325-301:2018 © IEC 2018 - 43 -

A specialization of the TimeSeries class is defined in order to provide an appropriate way to
describe the configuration of a market object and the interrelation between these objects and
market participants. This class is named Series.

To handle quantities and prices in a contractual way for the electricity market, attributes of
type ‘Decimal’ have been introduced in the modeling process.

4.4.3 ‘MarketOperations’ package
4.4.31 Market operations

The ‘MarketOperations’ package describes a consistent set of classes to be used together
with the common market model (and other parts of the CIM described in [EC 61970-301 and
) to generate a profile. The profile, in such a case, is to be used for North
American style electricity market that is mainly characterized by day ahead unit commitment
by a market operator, intraday and real time balancing through central dispatch, and
settlement based on locational marginal prices (LMPs).

This kind of North American style electricity market also includes the auction of congestion
revenue rights which are financial instruments that market participants purchase to hedge
against congestion costs. Meter data management and billing and settlement are also
included. The ‘MarketOperations’ package includes models to support these characteristics.

Subclauses 4.4.3.2 through 4.4.3.6 describe major concepts referenced in the
‘MarketOperations’ package.

4.4.3.2 Market operator software systems

Figure 10 shows the software systems of a typical operator of North American style electricity
markets that are referenced in the ‘MarketOperations’ package. The market operator may also
be known as a regional transmission operator (RTO) or independent system operator (ISO).
The systems are identified as follows:
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Figure 10 — Market operator software systems
for North American style electricity markets

4.4.3.3 Regional transmission operator interfaces

Figure 11 illustrates an overview of the UML interface model for a regional transmission
operator (RTO) to support the interfaces illustrated in Figure 10. The major classes are briefly
summarized: The classes ‘AggregateNode’ and ‘Pnode’ are used to model pricing nodes
where locational marginal prices are averaged with a weighted average calculation. The class
‘LocalReliabilityArea’ is used to identify and model load pockets within the RTO. The class
‘MktConnectivityNode’ is used to extend the IEC 61970 ‘ConnectivityNode’ class with market
data. The classes ‘TransmissionRightChain’, ‘ContractRight’, and ‘MSSAggregation’ are used
to model legacy contracts for use of the transmission system and to represent grandfathered
transmission ownership rights. The classes ‘Organisation’ and ‘MarketParticipant’ identify the
RTO. The classes ‘SecurityConstraints’ and ‘SecurityConstraintSum’ are used to model
system constraints such as nomograms that approximate transient stability constraints. The
classes ‘HostControlArea’, ‘SubControlArea’, and ‘AdjacentCASet’ are used to model data to
support control area operations. Resource models and participating transmission owner data
are included through associations with their associated classes. More details of the RTO
model are included in Clause 6.
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class RTO )

+SubControlArea

FPowerSystemResource
ReferenceData:: 0.1
SubControlArea +5ubControlArea +AggregateNode IdentifiedObject
| Yo~ oo g.«| ReferenceData::
0.* - 0.

AggregateNode

+SubControlArea \ \ +subControlArea IdentifiedObject
| MarketPlan::
~SubControlAreas Market +AggregateNode  —Aggregatshods

MarketPlan::
EnergyMarket

Mdentified Object

+EnergyMarkets ReferenceData::
~+Pnodes Pnode

|
=

ostControlArea 1

FPowerSystemResource

ReferenceData::

IdentifiedObject
HostControlArea +RTO =LocalReliabilityArea

~RTO ReferenceData::

+HastControlarea /01 bostc ED.I.;‘\\ - » | LocalReliabilityArea
—Hos ontrolArea

+=MktCennectivityNede ConnmectivityMode

MarketOpCommon::

- JAdicentaset .." | MktConnectivityNode
+AdjacentCASet 0.1 ..

Identified Object

~+AdjacentCASet n
ReferenceData:: |~ RTO +TransmissienContractRight
AdjacentCASet 0.
IdentifiedObject
0.."’—Szcurit',rC|}nstraints ReferenceData::
IdentifiedObject ContractRight
Externalinputs::
SecurityConstraints Ind_ContractRight 1= | 1

+SecurityConstraintsLinear +Chain_CoentractRight

IE}.." +Ms5sAggregation 0.7
Y
MarketFactors IdentifiedObject
Externallnputs:: ReferenceData:: ~+Ind_TransmissionRightChain
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+TransmissionRightChain 0.1 0.1
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MarketParticipant ReferenceData::

TransmissionRightChain

IdentifiedObject
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Figure 11 — Regional transmission organization
for North American style electricity market

4.4.3.4 Resource model

Figure 12 illustrates a high level view of the UML model that supports the resource model

data for North American style electricity market. The class ‘RegisteredResource’ is a parent

class with the following subclasses: ‘RegisteredLoad’, ‘RegisteredinterTie’,
‘RegisteredGenerator’ and ‘RegisteredDistributedResource’. The ‘RegisteredResource’ class

has associations with the classes ‘AggregateNode’, ‘Pnode’ and ‘MktConnectivityNode’ to
support aggregated and physical resources. The associations to the ‘AggregateNode’ and to
‘AggregatedPnode’ (association is inherited from ‘Pnode’) support the aggregated resource
definition on an aggregated node or aggregated pricing node basis. The associations to
‘IndividualPnode’ (inherited from ‘Pnode’) and ‘MktConnectivityNode’ support t j

resource definition on a pricing or connectivity node basis. B@B’ﬁfﬁents
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class RegisteredResourceReference /

~+CnodeDistributionFacter

IdentifiedObject

ReferenceData::

IdentifisdObject| - AggregateNode +CnodeDistributionFactor

ReferenceData:: 01 0. CnodeDistributionFactor| o~
AggregateNode . - -
+AggregateNode
+AggregateMode | 0.1 0.*
~+RegisteredResource w " w
g 0- ~RegisteredResources ~Pnode Prede | 0.
I FowerSystemResource o o1 IdentifisdObject
~Regi MarketC ::RegisteredRe . h -
RegisteredResource ar ommon gisterse source +RegisteredResource ReferenceData::Pnode

.- 0.

A A A ]

ReferenceData:: ReferenceData::
IndividualPnode AggregatedPnode

ReferenceData::
RegisteredinterTie

~RegisteredinterTie 0.

ReferenceData:: ReferenceData-- =+IndividualPnode | 0.1 1
Registeredload RegisteredGenerator

+MktConnectivityNode
+PnodeDistributionFactor
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Figure 12 — Registered resource reference definition
for North American style electricity market

4.4.3.5 Bid/Offer model

North American style electricity markets are based on offers to sell and bids to buy electricity
products that are cleared by a market operator subject to network and resource constraints.
Bids and offers include price quantity pairs and technical data related to the ability of the
market participant to deliver the quoted products.

Figure 13 shows the overview of the classes and associations that are used to model offers
and bids. The term bid is used to include offers to sell and bids to buy one or more electricity
products. The ‘Bid’ class is a subclass of the ‘Document’ class from the ‘IEC 61968’ package.
Bids are further classified as ‘ResourceBids’ or ‘TransactionBids’. ‘Resource’ bids are bids
that are based on physical (or virtual) resources that are inside the footprint of the RTO and
thus under the direct operational control of the RTO. ‘TransactionBids’ are bilateral
agreements made between market participants that are reported to the RTO for inclusion as
constraints in the market clearing. The RTO determines whether the bilateral agreements can
be consummated while maintaining system reliability standards.

Bids are associated with market participants. Scheduling coordinators fulfil a specialized role
of a market participant that submits bids on behalf of market participants. Eachw’ciﬁﬁents
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