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IEC core (canonical) information models



From core CIM to data modelling and profiling



The interaction model of three 

energies' component layer

Source : IEC 63200



Topic Information layer – canonical data model
Findings The development of use cases according to IEC 62913-1 (Generic smart grid

requirements) allows to define Business Objects which have to be exchanged
between Applications, Systems, Functions providing interfaces. Business
Objects define the semantics that has to be exchanged. The Canonical Data
Model is used to define the Business Objects (information exchange
requirement).

Recommendation Define canonical data model facilitating cross-sector data exchange, e.g. by
extending Common Information Model (CIM) and/or integrating other
sectors’ canonical data models with CIM. Study the benefit to use ontologies
to support cross-sector interactions.

Topic Information layer – data models and profiles
Findings European electricity sector has put in place a robust methodology based on

system approach, which promote interoperability by using standards (Use
Case definition, Role Model, Canonical Data Model like CIM, Smart Grid
Architecture Model). It would be valuable to extend this approach to other
energy vectors and to cross-sector domain. In order to facilitate data
exchange between sectors, it would make sense to develop cross-sector data
models. Profiles define how the semantics of an interface relate to the
Canonical Data Model. Profiling methodology is defined in IEC 62361-103.

Recommendation Develop cross-sector data models and profiles.



Topic Information and communication layers – CIM repository
Findings It is important to promote reusability among European projects.

Complementary to set-up a use case repository, it is important to identify
which business objects and profiles have been defined by other projects
and to share knowledge. It is important to take into account that CIM
evolves (versioning), and that profiles are derived from CIM. Different kind
of CIM repositories can be managed (repository of Business Objects,
repository of CIM profiles). Ideally Unified Modelling Language (UML)
repositories will have to be managed, using versioning system. Having
UML repositories will also facilitate the generation of CIM profiles.

Recommendation Set up and manage a CIM repository for BRIDGE projects and beyond.



CIM repository



DEPO

CIM

Data 
governance

Grid 
Planning

Grid 
modelling

Flexibility 
management

…

SAREF

ICCP

CGMES

ELECTRICITY DOMAIN CROSS-SECTOR DOMAIN
OTHER DOMAINS (gas, water, 

transport, health, buildings, etc.

Regulation

Functional 

processes

Business processes

DHO ASP MDRFSPDSOTSOMO MDA MDO

Clean Energy Package GDPR
European 

Data Strategy
eIDAS NIS

System 
Operation

Market 
Operation

Big 
data

Data 
analytics

Security & 
privacy ……

…

Business roles

…
…

Information 

models, 

ontologies

Profiles, 

data models

Capacity 
calculation

Data 
collection

Data 
sharing

Consent 
management

…

COSEM

…

CIM+
…

Protocols

Data formats

Applications

Hardware

ESMP Private data exchange model …… …

EFI Web-services ……

…
…

…

Meters Not applicable

…

Sensors

EMSSCADA

CSV XML JSON

…Dispatching
Data users’ 

authentication
Management 
of data logs

…
IEC 

61850

Data exchange 

platforms
…

…

ECCo SP Cross-sector data exchange platformsEstfeed

…XMPP

Big data 
tools

Privacy 
preserving tools

…

…

Associations ENTSO-E EC GAIA-X IDSA … ……DSO Entity

Define canonical 
information model

Develop cross-sector
data models

Ensure protocol 
agnostic approach

Ensure data format 
agnostic approach

Make DEPs and APIs 

interoperable

Develop universal data 

applications

Define and harmonise 

functional data
processes

Harmonise data BUCs

Harmonise data roles 
by developing HERM

Ensure cooperation

Facilitate regulation

ESOs

WHO recomm.

SAREFwater

Meters

SCADA

WATER Europe
ICT4Water

FIWARE

Actuators

NGSI-LD

COMPLEX SYSTEM OF SYSTEMS 
REQUIRING
EDUCATION

USER FEEDBACK
STANDARD GAP ANALYSIS 

and GOVERNANCE 



Coordination Group on Smart Energy Grids

IEC SRD 63199

CEN/CLC/ETSI CG-SEG

IEC TR 63097 

Top priority standards development status in the domain of smart energy

Smart grid standardization roadmap



An Interconnected Electricity Market
Development of network codes, guidelines, and standards

Market and trading guidelines
•Capacity Allocation and Congestion Management (EU) 2015/1222
•Forward Capacity Allocation Regulation (EU) 2016/1719
•Electricity Balancing (EU) 2017/2195

Connection Codes
•Demand Connection (EU) 2016/1388
•High-voltage direct current connections (EU) 2016/1447
•Requirements for generators (EU) 2016/631

Operation Codes
•Emergency and restoration (EU) 2017/2196
•System Operation (EU) 2017/1485

CIM CIM CIM

https://acer.europa.eu/en/Electricity/MARKET-CODES/CAPACITY-ALLOCATION-AND-CONGESTION-MANAGEMENT/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32015R1222
https://acer.europa.eu/en/Electricity/MARKET-CODES/FORWARD-CAPACITY-ALLOCATION/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.259.01.0042.01.ENG&toc=OJ:L:2016:259:TOC
https://acer.europa.eu/en/Electricity/MARKET-CODES/ELECTRICITY-BALANCING/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R2195
https://acer.europa.eu/en/Electricity/CONNECTION-CODES/DEMAND-CONNECTION/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.223.01.0010.01.ENG&toc=OJ:L:2016:223:TOC
https://acer.europa.eu/en/Electricity/CONNECTION-CODES/HVDC-CONNECTIONS/Pages/default.aspx
http://eur-lex.europa.eu/eli/reg/2016/1447/oj
https://acer.europa.eu/en/Electricity/CONNECTION-CODES/REQUIREMENTS-FOR-GENERATORS/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:JOL_2016_112_R_0001
https://acer.europa.eu/en/Electricity/OPERATION-CODES/EMERGENCY-AND-RESTORATION/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R2196
https://acer.europa.eu/en/Electricity/OPERATION-CODES/SYSTEM-OPERATION/Pages/default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1485


Topic Information and communication layers – CIM User Group
Findings Continuous training and knowledge sharing is essential as IEC CIM is a moving target

as its scope grows to cover new, emerging data exchange requirements and we are
more and more into a cross-sector energy mode. CIM training and knowledge sharing
is important in order to help European projects’ participants to implement CIM
standards in a fast-track mode; to be aware of the standardisation process and how
to contribute to it; to involve people with different expertise as contributors; to
ensure the areas of benefits are well understood and where new work is planned. In
general, the whole process needs resources (human and financial). Building strong
community via knowledge sharing would boost opportunities for projects on key
topics. A European CIM User group would foster European CIM community needs
and will help to liaise with other user groups. European standardisation organisations
(CEN, CENELEC, ETSI), European academics, European institutions like JRC could
participate in this European CIM user group. Moreover, smart energy grids are
complex systems it could be valuable to set-up a European Smart Energy Standard
User Group.

Recommendation Set up a European CIM User Group and eventually a Smart Energy Standard User
Group.
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Topic Information and communication layers – education and promotion
Findings While CIM represents the common ground enabling semantic and syntactic

data interoperability, achieving the final goal requires wide acceptance of
CIM by all stakeholders in the electricity domain. Systematic approach will
be achieved by a definition of study and training programs divided into the
modules with a number of hours defined, including the competences and
skills that such programs will provide to the participants. It would be a
huge advantage to establish some CIM educational programs at the
European level, supported by electricity industry and institutions such as
ENTSO-E.

Recommendation Define the strategy to disseminate advantages and benefits that CIM
usage provides as well as develop a systematic approach in provision of
education and consulting to all interested parties across Europe.
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CIM/Smart Energy 
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Topic Information and communication layers – access to CIM
Findings IEC sets out the process and rules to be used by IEC groups (TCs, WGs, SyCs,

etc.) and experts in charge of editing IEC documents to ensure a proper
handling of copyright licensing of code components included in IEC
deliverables. It also defines the technical and process requirements to
consider to optionally offer a free access to certain code component(s)
through the IEC web site. The availability of code components opens the
possibility for IEC to offer new services to users. It should be sufficient if at
least one European project participant can prove that IEC standards and
associated Code Components have been bought from IEC and that this gives
the right to use IEC CIM standard in the context of the project. At this stage
solving this issue is still an open question which has to be solved between
European Commission, European Standard Organisations, and IEC.

Recommendation Make CIM UML model(s) and associated profiles available following a clear
procedure.



Thanks for your attention


