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INTERNATIONAL ELECTROTECHNICAL COMMISSION 58 

____________ 59 

 60 
Framework for Energy Market Communication -  61 

 62 
Part 450 Ed. 1: Profile and Context Modelling Rules 63 

 64 
FOREWORD 65 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 66 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 67 
international co-operation on all questions concerning standardization in the electrical and electronic f ields. To 68 
this end and in addition to other activities, IEC publishes International Standards, Technical Specif ications, 69 
Technical Reports, Publicly Available Specif ications (PAS) and Guides (hereafter referred to as “IEC 70 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 71 
in the subject dealt with may participate in this preparatory work. International, governmental and non-72 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 73 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 74 
agreement between the two organizations. 75 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 76 
consensus of opinion on the relevant subjects since each technical committee has representation from all 77 
interested IEC National Committees.  78 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 79 
Committees in that sense. W hile all reasonable efforts are made to ensure that the technical content of IEC 80 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 81 
misinterpretation by any end user. 82 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 83 
transparently to the maximum extent possible in their national and regional publications. Any divergence 84 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 85 
the latter. 86 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 87 
equipment declared to be in conformity with an IEC Publication. 88 

6) All users should ensure that they have the latest edition of this publication. 89 
7) No liabil ity shall attach to IEC or its directors, employees, servants or agents including individual experts and 90 

members of its technical committees and IEC National Committees for any personal injury, property damage or 91 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 92 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 93 
Publications.  94 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 95 
indispensable for the correct application of this publication. 96 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 97 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 98 

International Standard IEC 62325-450 has been prepared by working group 16: 99 
Communication for deregulated energy markets, of IEC technical committee 57: Power 100 
Systems Management and Associated Information Exchange. 101 

 102 

The text of this standard is based on the following documents: 103 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 104 
Full information on the voting for the approval of this standard can be found in the report on 105 
voting indicated in the above table. 106 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 107 
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The committee has decided that the contents of this publication will remain unchanged until 108 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 109 
related to the specific publication. At this date, the publication will be  110 

• reconfirmed, 111 
• withdrawn, 112 
• replaced by a revised edition, or 113 
• amended. 114 

115 
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INTRODUCTION 116 

 117 

This standard is one of the IEC 62325 series which define protocols for deregulated energy 118 
market communications. 119 

The principal objective of the IEC 62325 series of standards is to produce standards which 120 
facilitate the integration of market application software developed independently by different 121 
vendors into a market management system, between market management systems and 122 
market participant systems. This is accomplished by defining message exchanges to enable 123 
these applications or systems access to public data and exchange information independent of 124 
how such information is represented internally. 125 

The Common Information Model (CIM) specifies the basis for the semantics for this message 126 
exchange. 127 

The profile specifications specify the content of the messages exchanged. This document 128 
provides the profile and context modelling rules for these message profile specifications that 129 
support the design of all electricity markets.  130 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is 131 
claimed that compliance with this document may involve the use of a patent concerning a 132 
computer-based implementation of an object-oriented power system model in a relational 133 
database. As such, it does not conflict with the development of any logical power system 134 
model including the Common Information Model (CIM), where implementation of the model is 135 
not defined. 136 
The IEC takes no position concerning the evidence, validity and scope of this patent right. 137 
The holder of this patent right has assured the IEC that he/she is willing to negotiate licences 138 
either free of charge or under reasonable and non-discriminatory terms and conditions with 139 
applicants throughout the world.  In this respect, the statement of the holder of this patent 140 
right is registered with IEC. Information may be obtained from: 141 
ICL 142 
Wenlock Way 143 
West Gorton 144 
Manchester 145 
M12 5DR 146 
United Kingdom (U.K.) 147 
 148 
Attention is drawn to the possibility that some of the elements of this document may be the 149 
subject of patent rights other than those identified above. IEC shall not be held responsible for 150 
identifying any or all such patent rights. 151 
ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-152 
line data bases of patents relevant to their standards. Users are encouraged to consult the 153 
data bases for the most up to date information concerning patents. 154 

 155 
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Deregulated Energy Market Communication 156 
 157 

Part 450: Profile and Context Modelling Rules 158 
 159 

1 Scope 160 

The Common Information Model (CIM) is an abstract model that represents all the major 161 
objects in an electric utility enterprise. The CIM IEC62325 part 301 caters for the introduction 162 
of the objects required for the operation of electricity markets. 163 

It is important to note that the definition of a complete and detailed energy market model is 164 
beyond the scope of the IEC 62325 series standards since energy markets do not necessarily 165 
have the same approach to market operations. 166 

However, in relation to information interchange, an extensible and adaptable core set of 167 
information model definitions in UML can be defined. The information model definitions can be 168 
used as a controlled vocabulary to enable utilities to interface with the market along with the 169 
use of standardised XML schema design rules to ensure consistent mapping between the 170 
UML model and the XML implementation schema as well as a uniform identification scheme. 171 

By providing a standard way of representing all these components as object classes and 172 
attributes, along with their relationships, the CIM facilitates the integration of Market 173 
Management System (MMS) applications developed independently by different vendors, 174 
between entire MMS systems, or between an MMS system and other systems concerned with 175 
different aspects of energy market operations. In particular, CIM enables the efficient 176 
integration of information interchanges between electricity market actors participating in 177 
various market business processes irrespective of the MMS system supplier for each 178 
independent business process. 179 

The CIM facilitates integration by defining a common language (i.e. semantics and syntax) 180 
based on the CIM to enable these applications or systems to access public data and 181 
exchange information without depending on the internal representation of the information. 182 
This document provides the modelling rules necessary to ensure that Contextual Models 183 
derived from the CIM are in conformity with the CIM model.  184 

It ensures modelling consistency and avoids ambiguity between objects by providing a clear 185 
understanding on what they are based within the CIM. 186 

2 Normative references 187 

The following referenced documents are indispensable for the application of this document. 188 
For dated references, only the edition cited applies. For undated references, the latest edition 189 
of the referenced document (including any amendments) applies. 190 

· IEC 60050 series, International Electrotechnical Vocabulary 191 
· ISO/IEC 11179 Information Technology – Metadata registries (MDR) Edition2 Part 5 192 
· ISO 15000-5 Electronic Business Extensible Markup Language (ebXML) - Part 5: 193 

ebXML Core Components Technical Specification, Version 2.01(ebCCTS) 194 
· IEC 61970 part 301 Energy management system application program interface (EMS-195 

API) - Part 301:Common Information Model (CIM) Base 196 
· IEC 61968 part 11 - System interfaces for distribution management - Part 11: Common 197 

Information Model (CIM) 198 
· IEC 62361-100: IEC TC57 XML Naming and Design Rules for CIM Profiles to XML 199 

Schema Mapping. 200 
· ISO/IEC 11404 : General Purpose DataType 201 

3 Definitions and Abbreviations 202 

For the purpose of this International Standard, the following definitions and abbreviations 203 
apply as well as IEC 60050, International Electrotechnical Vocabulary. 204 
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Information Model 205 
An information model is a representation of concepts, relationships, constraints, rules, and 206 
operations to specify data semantics for a chosen domain of discourse. It can provide 207 
sharable, stable, and organized structure of information requirements for the domain context. 208 

Business Context 209 
The formal description of a specific business circumstance as identified by the values of a set 210 
of context categories, allowing different business circumstances to be uniquely distinguish”. 211 
(Un/Cefact). 212 

Profile 213 
The basic outline of all the information that is required to satisfy a specific environment. 214 

Based On 215 
The use of an artefact that has been restricted according to the requirements of a specific 216 
business context. 217 

Assembly Model 218 
An assembly model is a model that prepares information in a business context for assembly 219 
into electronic documents for data interchange. 220 

ABIE 221 
Aggregate Business Information Entity (see ISO 15000-5). 222 

ACC 223 
Aggregate Core Component. (see ISO 15000-5) 224 

225 
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4 Introduction 226 

There are at least two methods currently used to generate contextual profiles and message 227 
generation and assembly.  The following figure presents the two methods. 228 

 229 
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 233 

 234 
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 242 
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 244 

 245 
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 247 

 248 

 249 

This document is primarily concerned with the profile and contextual modelling rules using the 250 
European path; however, there is nothing in this document that would prohibit the use of the 251 
American path.  The rules defined within this document do not preclude the use of either path 252 
shown in the figure above and any conflicts are unintentional.  In the event a rule exists that 253 
precludes the use of either path, that rule should be considered invalid and will be removed 254 
form this document in future revisions. 255 

256 

 Base UML 
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Profile in owl Profile in UML 

Profile/message XSD Profile/message XSD 

Instance Files Instances Files 
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transforming 

Some 
profiling 

Some 
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Some 
transforming 
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4.1 General overview 257 

 258 

 259 

Figure 1: Modelling Framework Principles 260 

The basic principle underlying the modelling of different Regional Contextual Models and their 261 
subsequent contextualized documents for information exchange is based on the scheme 262 
outlined in Figure 1. 263 

At the top of the figure the Common Information Model (CIM) provides the overall semantic 264 
model for the electricity industry and covers both power system component and market 265 
information interchange requirements. IEC62325-301 extends the original CIM in order to 266 
meet market needs for information interchange between actors participating in various market 267 
business processes. The CIM is therefore, the basis on which all information interchange 268 
requirements are built independently of the Regional Contextual Model being used.  269 

From the CIM, Regional Contextual Models are built to cover the market information 270 
interchange requirements for a given Region (i.e. the Business Context). 271 

A Region may be a continent where common electricity market designs are used for the 272 
exchange of information (Europe, North America, Asia, etc.). It may also be a specific country 273 
or an organization that has particular needs and wishes to benefit from the CIM. 274 

The Regional Contextual Models are based on the CIM artefacts. However, a particular 275 
artefact may be refined respecting a set of defined rules to cater for specific Regional 276 
requirements. The specific regional artefacts themselves cannot contradict the CIM artefacts 277 
on which they are built. 278 
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From the Regional Contextual Model, specific contextualised Documents may be derived to 279 
cater for specific information interchange functional requirements. The Document Contextual 280 
Models cannot contradict the Regional Contextual Model on which they are built. They may 281 
however introduce additional constraints to cater for the specific information requirements of 282 
the context in which the documents are to be used. 283 

The final modelling step applies standardised message assembly rules in order to provide an 284 
optimised information structure for information interchange. All syntax specific electronic 285 
documents are built from the Message Assembly Models. This last level is not covered by this 286 
standard. 287 

The objective of this document is to provide the rules that ensure that each level of 288 
Contextual Model refinement maintains coherence with the level on which it is based. 289 

4.2 Example of modelling principles usage 290 

  291 

Figure 2: Example of modelling principles usage 292 

The application of modelling principles enables the emergence of a single commonly shared 293 
CIM for market requirements independent of any specific regional market designs. This single 294 
shared information model is therefore generic and regional market designs are defined as a 295 
contextual model derivation by constraining the generic CIM. 296 
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5 Rule breakdown structure 297 

The CIM uses a class diagram as outlined in Figure 3 to describe the artefacts that are a part 298 
of the information model. 299 

 300 

Figure 3: CIM UML Class diagram 301 

In order to fully understand the rules defined in this document it is necessary to understand 302 
the artefacts that are used in the CIM class diagram. These artefacts shall be used as the 303 
basis for the establishment of the rules for creating Contextualised Regional or Document 304 
models. CIM as an abstract model is not intended for direct implementation. 305 

The CIM UML diagram makes use of the following artefacts: 306 

·  “Package” artefacts are used to group objects and provide namespace for the grouped 307 
objects. Each object may be own by at most one namespace. 308 

· “Class” artefacts provide a description of a set of objects that share the same attributes, 309 
operations, methods, relationships, and semantics. It represents a particular type of object 310 
such as “ControlArea”. 311 

· “Attribute” artefacts are features within a class that describe a range of values that 312 
instances of the class may hold. For example the class artefact “ControlArea” has as one 313 
of its attribute artefacts “netInterchange”. An attribute artefact has a type, named 314 
DataType that describes its value sets. 315 

· “Relationship” artefacts enable one class artefact to be related to another. A “relationship” 316 
artefact can be broken down into the following types of relationships: 317 

¾ “Association” provides the semantic relationship between two or more classes that 318 
specifies connections among their instances. 319 
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 320 
Figure 4: Association example 321 

¾ “Aggregation”, a special form of an association that specifies a whole-part relationship 322 
between an AggregationEnd Owner class (whole) and a MemberEnd Owner class 323 
(component part). 324 

 325 
Figure 5: Aggregation example 326 

¾ “Composition”, a strong form of aggregation which requires that a part instance be 327 
included in at most one composite at a time and that the composite object has sole 328 
responsibility for the disposition of its parts, and a coincident lifetime as its parts. 329 

 330 
Figure 6: Composition example 331 

¾  “Generalization”, a relationship between a more general element and a more specific 332 
element. The more specific element is fully consistent with the more general element (it 333 
has all of its properties, members, and relationships) and may contain additional 334 
information. 335 

· DataType: a DataType artefact can be divided into one of the following categories : 336 

· Primitive provides a description of a value space that is defined axiomatically without 337 
reference to other datatypes value spaces: example “String”, “Float”…  338 

· Enumeration provides a list of allowed values for a value space: example 339 
“EndDeviceFunctionKind”… 340 

· CIMDatatype provides  341 

¾ a description of a value space that is specified, and partly defined, in terms of 342 
primitives or other datatypes value space. 343 

¾ and additionally could provide a description of a value domain that specify meaning 344 
of the value of the value space: Example “Voltage” 345 
Ø CIMDatatype attribute are the properties of a CIMDatatype and describe: 346 

¾ Its value space with the “value” attribute, 347 

End Multiplicity 

End Role 

AggregationEnd MemberEnd 

AggregationEnd MemberEnd 
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¾ Its value domain with additional attributes like unit, multiplier, denominatorUnit 348 
and denominatorMultiplier  349 

· CIM Compound that groups a list of attribute artefacts 350 

¾ Compound attribute artefact represents the property of a compound. 351 
Each artefact at each parent level of the hierarchy (i.e. CIM, Regional Contextual Model) may 352 
be added to a child contextual level (i.e. Regional contextual model, Document Contextual 353 
model) as long as it respects all the parent level constraints with eventually the addition of 354 
further restrictions in order to satisfy the contextualisation requirements. The rules governing 355 
the transformation of each artefact from one level to the next will be described in the sections 356 
that follow. 357 

The rules are designed in an abstract manner using the object language artefacts. In the 358 
appendix, examples are provided using the UML graphical notation in order to better 359 
understand and apply the rules defined in this standard. 360 

6 Rules governing Contextual artefact transformation 361 

6.1 Class derivation rules 362 
6.1.1 Regional Contextual Model class rules 363 
The general principle of this model is that it is the smallest subset of the CIM that will support 364 
the specific Use Case defined for the Regional Context. 365 

Rule 
Number 

Rule description 

[C1.] A Regional Contextual model must be defined in a specif ic package. 

[C2.] Every class in the Regional Contextual Model must be “based on” a class in the CIM. 

[C3.] A Regional Contextual Model class must have the stereotype “ACC”. 

[C4.] The Regional Contextual Model class name must correspond to the “based on” CIM class name and may 
be prefixed by an optional qualif ier term followed by an underscore. 

[C5.] A Regional Contextual Model class name must be unique. 

6.1.2 Document Contextual Model class rules 366 

Rule 
Number 

Rule description 

[C6.] A Document Contextual model must be described in a specif ic package. 

[C7.] Every class in the Document Contextual model must be “based on” a class in the Regional Contextual 
model. 

[C8.] A Document Contextual Model class must have the stereotype “ABIE” 

[C9.] The Document Contextual Model class name must correspond to the “based on” Regional Contextual 
Model class and may be prefixed by an optional qualif ier term followed by an underscore. 

[C10.] A Document Contextual Model class name must be unique. 

6.2 Class attribute derivation rules 367 
6.2.1 Regional Contextual Model class attribute rules 368 

Rule 
Number 

Rule description 

[A1.] A Regional Contextual Model Class attribute shall be taken from the list of attributes of the 
corresponding “based on” CIM class. 

[A2.] For a Regional Contextual Model class “based on” a specialised CIM class, attributes from the 
generalised CIM class may be included. 

[A3.] All mandatory “based on” CIM class attributes must be present in a Regional Contextual Model class. 

[A4.] An optional “based on” CIM class attribute is only present in the Regional Contextual Model if required to 
satisfy its business requirements. 
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Rule 
Number 

Rule description 

[A5.] The Regional Contextual Model class attribute name must be the same as the class attribute name in the 
corresponding CIM “based on” class. 

[A6.] The Regional Contextual Model class attribute multiplicity may be the same as the CIM “based on” class 
attribute multiplicity or it may be restricted to mandatory if the CIM “based on” class attribute is optional. 

6.2.2 Document Contextual Model class attribute rules 369 

Rule 
Number 

Rule description 

[A7.] A Document Contextual Model Class attribute shall only be taken from the list of the attributes of the 
corresponding “based on” Regional Contextual Model class. 

[A8.] When a Document Contextual Model class is “based on” a specialised Regional Contextual Model class, 
required attributes from the generalised Regional Contextual Model class must be included. 

[A9.] All mandatory Regional Contextual Model “based on” class attributes must be present in a Document 
Contextual Model class. 

[A10.] An optional Regional Contextual Model class attribute is only present in the Document Contextual Model 
if required for the document context. 

[A11.] The class attribute name must be the same name as the class attribute name in the corresponding 
Regional Contextual Model “based on” class. 

[A12.] The Document Contextual Model class attribute multiplicity may be the same as the Regional Contextual 
Model “based on” class attribute multiplicity or it may be restricted to mandatory if the Regional 
Contextual Model “based on” class attribute is optional  

6.3 Relationship derivation rules 370 
6.3.1 Regional Contextual Model relationships Rules 371 
6.3.1.1 Generalization Relationships: 372 

Rule 
Number 

Rule description 

[R1.] A Generalization relationship hierarchy in the CIM may be totally or partially reused in a Regional 
Contextual Model between corresponding contextualized classes. 

[R2.] The Generalization end CIM class must be contextualized in the Regional Contextual Model and become 
the Generalization end of the contextualised Generalization relationship. 

[R3.] The Specialization end CIM class must be contextualized in the Regional Contextual Model and become 
the Specialization end of the contextualised Generalization relationship. 

[R4.] A Generalization relationship is not permitted if a contextualized Specialization class uses attributes or 
relationships from the CIM Generalization class unless the Generalization class is an abstract class.  An 
example of this rule is presented in Annex A4. 

6.3.1.2 Other Relationships 373 

Rule 
Number 

Rule description 

[R5.] A relationship used in a Regional Contextual Model shall be taken from the list of the relationships of the 
source CIM “based on” class including any inherited relationships. 

[R6.] All CIM relationships used in a Regional Contextual Model must be converted to contextualized 
aggregations that have an AggregationEnd Owner Class and a MemberEnd Owner Class 

[R7.] A Regional Contextualised Specialization class may use any of the relationships originating from the CIM 
Generalization classes of the source “based on” class. 

[R8.] Each aggregation shall have a role at the MemberEnd of the aggregation. 

[R9.] An aggregation shall not have a role at the AggregationEnd of the aggregation. 

[R10.] The Role name at the MemberEnd of an aggregation shall be derived from the corresponding CIM “based 
on” relationship end role name and may be prefixed by an optional qualif ier term followed by an 
underscore. 
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Rule 
Number 

Rule description 

[R11.] When the Specialization class of a Generalization relationship is being completed with the artefacts from 
the Generalization, if the role name associated with the Specialization class is the same as the class 
name of the Generalization class, the role name in the contextualized relationship shall be changed to 
the name of the Specialization class in the Regional Contextual Model prefixed by an optional qualif ier 
term followed by an underscore. 

[R12.] Each aggregation shall have a multiplicity at the MemberEnd role of the aggregation. 

[R13.] An aggregation shall not have a multiplicity at the AggregationEnd role of the aggregation. 

[R14.] A MemberEnd role multiplicity in a Regional Contextual Model shall be within the bounds of the 
corresponding CIM “based on” relationship end role multiplicity.  
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6.3.2 Document Contextual Model relationships Rules 374 
6.3.2.1 Generalization Relationships 375 

Rule 
Number 

Rule description 

[R15.] Generalization relationships are not permitted in a Document Contextual Model. 

 376 

6.3.2.2 Aggregation Relationships 377 

Rule 
Number 

Rule description 

[R16.] Each aggregation shall not have a multiplicity at its AggregationEnd role. 

[R17.] An aggregation shall have a multiplicity at its MemberEnd role. 

[R18.] An aggregation relationship to be used in a Document Contextual Model shall be taken from the list of 
the aggregation relationships of the source Regional Contextual model “based on” class or from the 
Generalization classes of this latter class. 

[R19.] The MemberEnd role name shall be derived from the corresponding Regional Contextual Model “based 
on” relationship end role name and may be prefixed by an optional qualif ier term followed by an 
underscore. 

[R20.] When the Specialization class of a Generalization relationship is being completed with the artefacts from 
the Generalization, if the role name associated with the Specialization class is the same as the class 
name of the Generalization class, the role name in the contextualized relationship shall be changed to 
the name of the Specialization class in the Document Contextual Model prefixed by an optional qualif ier 
term followed by an underscore. 

[R21.] A role multiplicity in a Document Contextual Model shall be within the bounds of the corresponding 
Regional Contextual Model “based on” role relationship multiplicity. 

 378 

6.4 DataTypes 379 
6.4.1 Permitted DataTypes 380 

Rule 
Number 

Rule description 

[GD1.] All dataTypes (Primitive, Enumeration, CIMDatatype and Compound) used in the profiles shall be based 
on CIM DataTypes. 

 381 

6.4.2 Primitive DataTypes 382 
6.4.2.1 Permitted Primitive value space constraints 383 

Rule 
Number 

Rule description 

[PC1.] A Primitive DataType derivation shall only use the constraints defined in Figure 7 for the Primitive 
DataType in question. 

 384 

Primitive Permitted constraints 

String 
length, minLength, maxLength, 
enumeration, whitespace,  

DateTime 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
pattern, enumeration 

Date 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
pattern, enumeration 



 – 18 – 62325-450 Ed. 1 CDV Ó IEC 2011 

Primitive Permitted constraints 

Time 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
pattern, enumeration 

Duration 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
pattern, enumeration 

Boolean pattern, enumeration 

Float 

precision, minInclusive, 
maxInclusive, minExclusive, 
maxExclusive, pattern, 
enumeration 

Integer 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
totalDigits, pattern, 
enumeration, 

Decimal 

minInclusive, maxInclusive, 
minExclusive, maxExclusive, 
totalDigits, fractionDigits , 
pattern, enumeration 

Figure 7 : permitted constraints per Primitive DataType 385 

 386 
6.4.2.2 Primitive Regional and Document Contextualized derivation rules 387 

Rule 
Number 

Rule description 

[DP1.] A Primitive DataType value space that is restricted shall create a CIMDatatype with a name 
corresponding to the Primitive DataType name prefixed with a qualif ier followed with an underscore and 
an attribute named “value” containing the restricted value space and any necessary supplementary 
components. 

 388 
6.4.3 Enumeration DataTypes 389 

Enumeration DataTypes provide a list of allowed values for a value space of an attribute 390 
within a Class, a Compound or a CIMDatatype. 391 

6.4.3.1 Regional Contextual Model Enumeration derivation rules 392 

Rule 
Number 

Rule description 

[DE1.] When the Regional Contextual Model Enumeration is “based on” a restriction of a CIM Enumeration, its 
name corresponds to the CIM Enumeration name and may be prefixed by an optional qualif ier term 
followed by an underscore. 

[DE2.] A Regional Contextual Model Enumeration set shall be within the scope of the CIM Enumeration set. 

 393 
 394 
6.4.3.2 Document Contextual Model Enumeration derivation rules 395 

Rule 
Number 

Rule description 

[DE3.] When the Document Contextual Model Enumeration is “based on” a restriction of a Regional Contextual 
Enumeration, its name corresponds to the Enumeration name and may be prefixed by an optional 
qualif ier term followed by an underscore. 

[DE4.] A Document Contextual Model Enumeration set shall be within the scope of the Regional Contextual 
Enumeration set. 

 396 
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6.4.4 CIMDatatype DataTypes 397 

A CIMDatatype DataType specifies a value space with a “value” attribute whose type is 398 
Primitive or enumeration and optional supplementary components. 399 

6.4.4.1 Regional Contextual Model CIMDatatype rules 400 
6.4.4.1.1 Regional Contextual Model CIMDatatype derivation rules 401 

Rule 
Number 

Rule description 

[D1.] A Regional Contextual Model CIMDatatype name must correspond to the Primitive or the CIMDatatype 
name it is “based on” and may be prefixed by an optional qualif ier term followed by an underscore. 

 402 
6.4.4.1.2 Regional Contextual Model CIMDatatype attribute derivation rules 403 

Rule 
Number 

Rule description 

[D2.] A Regional Contextual Model CIMDatatype must have a mandatory “value” attribute typed with a type 
which is “based on” the type of the value attribute from the “based on” CIMDatatype. 

[D3.] All mandatory “based on” CIMDatatype attributes must be present in a Regional Contextual Model 
CIMDatatype. 

[D4.] An optional “based on” CIMDatatype attribute is only present in the Regional Contextual Model if 
required to satisfy its business requirements. 

[D5.] The Regional Contextual Model CIMDatatype attribute name must be the same as the CIMDatatype 
attribute name in the corresponding CIM “based on” CIMDatatype. 

[D6.] The Regional Contextual Model CIMDatatype attribute multiplicity may be the same as the CIM “based 
on” CIMDatatype attribute multiplicity or it may be restricted to mandatory if the CIM “based on” 
CIMDatatype attribute is optional. 

[D7.] A Regional Contextual Model CIMDatatype value attribute type shall be restricted only with the allowed 
constraints of the value type. 

[D8.] In the case of a constraint of type Enumeration, an “Enumeration” type must be defined and linked to the 
attribute on which the facet is being defined (ex: value). 

 404 
6.4.4.2 Document Contextual Model CIMDatatype 405 
6.4.4.2.1 Document Contextual Model CIMDatatype derivation rules  406 

Rule 
Number 

Rule description 

[D9.] A Document Contextual Model CIMDatatype shall have the stereotype <<CIMDatatype>>. 

[D10.] A Document Contextual Model CIMDatatype name must correspond to the Regional Contextual Model 
“based on” type name prefixed by an optional qualif ier term followed by an underscore. 

6.4.4.2.2 Document Contextual Model CIMDatatype attribute derivation rules 407 

Rule 
Number 

Rule description 

[D10.] A Document Contextual Model CIMDatatype must have a mandatory “value” attribute typed with a type 
which is “based on” the type of the value attribute from the “based on” CIMDatatype. 

[D12.] All mandatory “based on” CIMDatatype attributes must be present in a Document Contextual Model 
CIMDatatype. 

[D13.] An optional “based on” CIMDatatype attribute is only present in the Document Contextual Model if 
required to satisfy its business requirements. 

[D14.] The Document Contextual Model CIMDatatype attribute name must be the same as the CIMDatatype 
attribute name in the corresponding CIM or Regional Contextual Model  “based on” CIMDatatype. 

[D15.] The Document Contextual Model CIMDatatype attribute multiplicity may be the same as the “based on” 
CIMDatatype attribute multiplicity or it may be restricted to mandatory if the “based on” CIMDatatype 
attribute is optional. 

[D16.] A Document Contextual Model CIMDatatype value attribute type shall be restricted only with the allowed 
constraints of the value type. 
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Rule 
Number 

Rule description 

[D17.] In the case of a constraint of type Enumeration, an “Enumeration” type must be defined and linked to the 
attribute on which the facet is being defined (ex: value). 

 408 
6.4.5 Compound DataTypes 409 
6.4.5.1 Regional Contextual Model Compound rules 410 

Rule 
Number 

Rule description 

[DC1.] A Regional Contextual Model Compound DataType must have the stereotype <<Compound>>. 

[DC2.] The Regional Contextual Model Compound DataType name must correspond to the “based on” 
Compound name prefixed by an optional qualif ier term followed by an underscore. 

6.4.5.2 Document Contextual Model Compound rules 411 

Rule 
Number 

Rule description 

[DC3.] A Document Contextual Model Compound must have the stereotype <<Compound>>. 

[DC4.] The Document Contextual Model Compound DataType name must correspond to the “based on” 
Compound name prefixed by an optional qualif ier term followed by an underscore. 

6.4.6 Compound attribute derivation rules 412 
6.4.6.1 Regional Contextual Model Compound attribute rules 413 

Rule 
Number 

Rule description 

[DC5.] All mandatory “based on” Compound DataType attributes must be present in a Regional Contextual 
Model Compound DataType. 

[DC6.] An optional “based on” Compound DataType attribute shall only be present in the Regional Contextual 
Model if required to satisfy its business requirements. 

[DC7.] The Regional Contextual Model Compound DataType attribute name must be the same as the Compound 
attribute name in the corresponding “based on” Compound. 

[DC8.] The Regional Contextual Model Compound DataType attribute multiplicity shall be the same as the 
“based on” Compound DataType attribute multiplicity if not restricted to mandatory where the “based on” 
Compound DataType attribute is optional. 

6.4.6.2 Document Contextual Model Compound attribute rules 414 

Rule 
Number 

Rule description 

[DC9.] All mandatory Regional Contextual Model “based on” Compound DataType  attributes must be present in 
a Document Contextual Model Compound DataType. 

[DC10.] An optional Regional Contextual Model Compound DataType attribute is only present in the Document 
Contextual Model if required for the document context. 

[DC11.] The Compound attribute name must be the same name as the Compound DataType attribute name in the 
corresponding Regional Contextual Model “based on” Compound. 

[DC12.] The Document Contextual Model Compound DataType attribute multiplicity shall be the same as the 
Regional Contextual Model “based on” Compound DataType attribute multiplicity if not restricted to 
mandatory where the Regional Contextual Model “based on” Compound DataType attribute is optional.  

 415 
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Annex A Illustrated examples of rule usage (non normative) 416 

This section is providing illustrated examples for the usage of the rules by using UML as a 417 
graphical representation in order to facilitate the understanding of the textual rules expressed 418 
in this standard. 419 

A.1 Example overview 420 

 421 
class examples

Common: :Document

+ category:  String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Status [0..1]
+ lastModifiedDateTime:  AbsoluteDateTime [0..1]
+ revisionNumber:  String [0..1]
+ status:  Status [0..1]
+ subject:  String [0..1]
+ title:  String [0..1]

Core: : IdentifiedObject

+ mRID:  String [0..1]
+ name:  String [0..1]
+ localName:  String [0..1]
+ pathName:  String [0..1]
+ aliasName:  String [0..1]
+ description:  String [0..1]

«ACC»
ESMPClasses: : Document

{root,leaf}

+ aliasName:  ID_String [0..1]
+ category:  MessageKind_String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Action_Status [0..1]
+ revisionNumber:  VersionCode_String [0..1]
+ title:  ID_String [0..1]

«ABIE»
Acknowledgement Contextual Model: :

Acknowledgement_Document
{root,leaf}

+ aliasName:  ID_String
+ createdDateTime:  AbsoluteDateTime

«ABIE»
Acknowledgement Contextual Model: :

HeaderReceiving_Document
{root,leaf}

+ aliasName:  ID_String [0..1]
+ category:  MessageKind_String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ revisionNumber:  VersionCode_String [0..1]
+ title:  ID_String [0..1]

+ Document 0..*

+ Document 0..*

+ document 0..*

+ receiving_document

1

 422 

Figure 8: The “based on” principles 423 

Figure 8 provides an example of the “based on” principle between the different models. 424 

In the Regional Contextual Model the stereotype of the class “Document”, which is based on 425 
the CIM class “Document”, has been changed to “ACC”. 426 

The new class only contains the information necessary to satisfy the Regional Contextual 427 
Model requirements for the description of a document.  428 

The “aliasName” class attribute is derived from the CIM general class “IdentifiedObject”.  429 

CIM Model 

Regional Profile 

Document Contextual Model 

BasedOn Class 

BasedOn Relationship 
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In figure 8 a “Document” class in the CIM may have up to 14 different class attributes (6 in the 430 
general class “IdentifiedObject” and 8 in the specific class “Document”). 431 

Only 6 class attributes have been used to satisfy the Regional Contextual Model requirements 432 
for a document.  433 

The CIM class “IdentifiedObject” has been incorporated into the Regional Contextual Model 434 
class “Document” and thus is no longer required for the Regional Contextual Model. 435 

In the Document Contextual Model, two instances of the Regional Contextual Model Class 436 
“Document” have been defined. This is permitted through the use of the Regional Contextual 437 
Model “document” association relationship. 438 

The “Document” class instances in the Document Contextual Model have both changed their 439 
stereotype to “ABIE”. 440 

The first instance of the “Document” class only requires two class attributes from the Regional 441 
Contextual Model. The multiplicity of the two class attributes in question has been made 442 
mandatory (i.e. the optional multiplicity indication [0..1] has been removed). 443 

The second instance of the Document class is prefixed with the qualifier term and an 444 
underscore “HeaderReceiving_”.  445 

The association relationship “document” in the Regional Contextual Model has been changed 446 
to an aggregation relationship “document” that has been prefixed with the qualifier term and 447 
an underscore “receiving_”.  448 

The multiplicity of the aggregation has been changed to “1”. 449 

The class attribute requirements for the second instance of the class “Document” incorporate 450 
five of the Regional Contextual Model class attributes. 451 

 452 

453 
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A.2 Inherited Relationship profiling examples 454 

 455 

class examples

IdentifiedObject

Common: : Document

+ category:  String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Status [0..1]
+ lastModifiedDateTime:  AbsoluteDateTime [0..1]
+ revisionNumber:  String [0..1]
+ status:  Status [0..1]
+ subject:  String [0..1]
+ title:  String [0..1]

IdentifiedObject

CME: : TimeSeries

+ businessType:  String [0..1]
+ curveType:  String [0..1]
+ objectAggregation:  String [0..1]
+ product:  String [0..1]
+ version:  String [0..1]

Common: : TimeSchedule

+ disabled:  Boolean [0..1]
+ endDateTime:  AbsoluteDateTime [0..1]
+ offset:  Seconds [0..1]
+ recurrencePattern:  String [0..1]
+ recurrencePeriod:  Seconds [0..1]
+ startDateTime:  AbsoluteDateTime [0..1]

+TimeSeries 0..*

+Document

0..*

 456 

class examples

«ACC»
ESMPClasses: :TimeSchedule

{root,leaf}

+ endDateTime:  AbsoluteDateTime
+ startDateTime:  AbsoluteDateTime

«ACC»
ESMPClasses: : Document

{root,leaf}

+ aliasName:  ID_String [0..1]
+ category:  MessageKind_String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Action_Status [0..1]
+ revisionNumber:  VersionCode_String [0..1]
+ title:  ID_String [0..1]

«ACC»
ESMPClasses: :TimeSeries

{root}

+ aliasName:  ID_String
+ businessType:  BusinessKind_String [0..1]
+ objectAggregation:  ObjectAggregationKind_String [0..1]
+ product:  EnergyProductKind_String [0..1]
+ version:  VersionCode_String [0..1]

+ timeSeries 0..*

+ timeSchedule

0..*

 457 

Figure 9: Inherited Relationship profiling examples 458 

Figure 9 shows the contextualization of the CIM inherited relationship between Document and 459 
TimeSeries in order to provide a relationship between the contextualized classes 460 
TimeSchedule and TimeSeries in the regional profile. Normally the role on the TimeSchedule 461 
side would be “Document. However in this specific case, because the role name “Document” 462 
is semantically the same name as the CIM Class Document, the role name must be changed 463 

CIM Model 

Regional Profile 

<<Based On>> 



 – 24 – 62325-450 Ed. 1 CDV Ó IEC 2011 

to the name of the “based on” class TimeSchedule optionally prefixed with a qualifier. 464 
Consequently it is behaving as if the CIM class TimeSchedule was inheriting a relationship 465 
with the CIM class TimeSeries with the role “TimeSchedule” on TimeSchedule relationship 466 
side. Then this inherited relationship is contextualized at regional profile level. 467 

The step by step transformation is shown in Figure 10. 468 
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 469 

Figure 10: Step by Step relationship transformation example 470 

class inheritance-step1

Common: :Document

+ category :  String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Status [0..1]
- lastModifiedDateTime:  AbsoluteDateTime [0..1]
+ rev isionNumber:  String [0..1]
- status:  Status [0..1]
- subject:  String [0..1]
+ title:  String [0..1]

CM E: :TimeSeries

+ businessTy pe:  String [0..1]
+ objectAggregation:  String [0..1]
+ product:  String [0..1]
+ v ersion:  String [0..1]

Common: : TimeSchedule

- disabled:  Boolean [0..1]
+ startDateTime:  AbsoluteDateTime [0..1]
+ endDateTime:  AbsoluteDateTime [0..1]
- recurrencePattern:  String [0..1]
- recurrencePeriod:  Seconds [0..1]
- offset:  Seconds [0..1]

Core: : Identif iedObject

- mRID:  String [0..1]
- name:  String [0..1]
- localName:  String [0..1]
- pathName:  String [0..1]
+ aliasName:  String [0..1]
- description:  String [0..1]

+TimeSeries 0..*

+Document 0..*

class inheritance-step2

Common: :Document

+ category :  String [0..1]

+ createdDateTime:  AbsoluteDateTime [0..1]
+ docStatus:  Status [0..1]

- lastModifiedDateTime:  AbsoluteDateTime [0..1]
+ rev isionNumber:  String [0..1]

- status:  Status [0..1]
- subject:  String [0..1]

+ title:  String [0..1]

CM E: : TimeSeries

+ businessTy pe:  String [0..1]
+ objectAggregation:  String [0..1]

+ product:  String [0..1]
+ v ersion:  String [0..1]

Common: :T imeSchedule

- disabled:  Boolean [0..1]
+ startDateTime:  AbsoluteDateTime [0..1]

+ endDateTime:  AbsoluteDateTime [0..1]
- recurrencePattern:  String [0..1]

- recurrencePeriod:  Seconds [0..1]
- offset:  Seconds [0..1]

Core: : Identif iedObject

- mRID:  String [0..1]
- name:  String [0..1]

- localName:  String [0..1]
- pathName:  String [0..1]

- description:  String [0..1]

+TimeSeries 0..*

+Document 0..*

class inheritance-step3

Common: :Document

+ category :  String [0..1]
+ createdDateTime:  AbsoluteDateTime [0..1]

+ docStatus:  Status [0..1]
+ rev isionNumber:  String [0..1]
+ title:  String [0..1]

CM E: :TimeSeries

+ businessTy pe:  String [0..1]
+ objectAggregation:  String [0..1]
+ product:  String [0..1]

+ v ersion:  String [0..1]

Common: :TimeSchedule

+ startDateTime:  AbsoluteDateTime [0..1]
+ endDateTime:  AbsoluteDateTime [0..1]

Core: : Identif iedObject

+ aliasName:  String [0..1]

+TimeSeries 0..*

+TimeSchedule 0..*

CIM Model 
Step 1 

Step 2: Change bi-directional 
relationships to aggregations 

Step 3: Eliminate unnecessary 
attributes and relations and, to 
respect rule R12, change role from 
“document” to “TimeSchedule” to 
arrive at the Regional 
contextualised Model 
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A.3 Profiling inherited Relationship general example 471 

 472 

Figure 11: profiling inherited Relationship general example 473 

Considering any complexity of inheritance path when completing a contextualized class with 474 
contextualized relationships coming from the Generalization classes, the Figure 11 illustrates 475 
the general reduced problem to be solved. Solving this reduced figure enables to solve any 476 
kind of complexity for exploited inheritance path. QualiferD_ClassD can be associated with 477 
any contextualized Specialization classes of ClassB. As the MemberEnd Role is the same as 478 
the name of the ClassB, the contextualized relationship role name can be changed to the 479 
name of the Specialization Class ClassA with an optional qualifier term. 480 

 481 

482 

Based On 
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A.4 Profiling inherited Relationship general example 483 

cla ss Eur opea nSty leM ar ketP r ofi le_TimeSer iesFocus

«ACC»
ESMPClasses::BidTimeSeries

+ blockBid:  ESMP_Boolean
+ direction:  DirectionKind_String [0..1]
+ divisible:  ESMP_Boolean
+ linkedBidsIdentification:  ID_String [0..1]
+ minimumActivationQuantity:  Decimal [0..1]
+ stepIncrementQuantity:  Decimal [0..1]

«ACC»
ESMPClasses::TimeSeries

+ aliasName:  ID_String
+ businessType:  BusinessKind_String [0..1]
+ objectAggregation:  ObjectAggregationKind_String [0..1]
+ product:  EnergyProductKind_String [0..1]
+ version:  VersionCode_String [0..1]
+ curveType:  CurveType_String [0..1]

«ACC»
ESMPClasses::Currency_Unit

+ name:  CurrencyCode_String

+Currency_Unit0..*

 484 

Figure 122: Generalization Relationship example 485 

The Figure 122 shows an example in a Regional Contextual Model in which a Generalization 486 
relationship is used between TimeSeries and BidTimeSeries. The Specialization Class 487 
BidTimeSeries is using some attributes from the Generalization class TimeSeries as well as 488 
its relationships such as the one with Currency_Unit. This Generalization relationship is 489 
allowed in the Regional Contextual Model because the class TimeSeries is defined as an 490 
abstract class. Therefore, TimeSeries shares its attributes and relationships with the 491 
Specialization class BidTimeSeries. 492 

 493 

Regional Contextual Model 
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Annex B Naming Convention (Normative) 494 

This normative annex describes the global naming convention to be used for all artefacts. 495 

B.1 Common Naming Convention 496 

Rule 
Number 

Rule description 

[N1.] All classes, attributes, association role names 
· can include several terms 
· shall only contain English verbs, nouns, adverbs and adjectives from the Oxford English 

Dictionary unless a different part of speech is part of an off icial title, part of a term listed in the 
Oxford English dictionary or part of an IEC TC 57 Controlled Vocabulary 

· shall not include consecutive identical words or terms, 
· shall be in singular form unless the concept itself is plural, 
· shall not include in their name a unit name (use instead a quantity name) 

[N2.] When the name has several terms, the most significant one should be the right most one. 

[N3.] The class name shall follow the UpperCamelCase1 rule. 

[N4.] The attribute and relationship role name shall follow CIM CamelCase convention. 

[N5.] An attribute name shall not include the class name. 

 497 

B.2 Use of abbreviations and acronyms 498 

The use of abbreviations and acronyms is allowed but is not recommended. In order to avoid 499 
confusion and to facilitate understanding of names, the following rule is made. 500 

Rule 
Number 

Rule description 

[N6.] The only allowed abbreviations are those taken from the CIM approved list. 

[N7.] Abbreviations and acronyms shall follow the CIM Camel Case rule depending on where they are used.  

 501 
 502 

                                                   
1 A naming convention in which several words are joined together, and the f irst letter of every word is capitalized. 
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Annex C Primitive (normative) 503 

A Primitive defines a value space axiomatically from fundamental notions and is not 504 
expressed in relation to other value spaces (Ref ISO/IEC 11404). 505 

Rule 
Number 

Rule description 

[AP1.] A Primitive must have the stereotype <<Primitive>>. 

[AP2.] Primitive cannot be derived from an other Primitive 

[AP3.] The value space of a Primitive could be restricted by constraints that are specif ic to each Primitive.  

 506 


