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purpose of this talk

-

We are together to talk about modellingtool interoperability

CIM has >2 decades of experience at making operational toolinginteroperable
- Let's take the good stuff and avoid the pits it fell into
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What is (IEC-)CIM?

Work on CIM started after several
system wide outages showed that
co-incident ‘minor’ outages,
under the right unfortunate
conditions, could cause millions of
households and businesses to be
without power

CIM consists of

(@

In Europe TSO’s are required to
exchange information on their grid
state on a 15-minute basis to
ensure maintenance, dispatch etc

An Information Model
(think of this as the Oxford
English Dictionary of modelling

the electrical syst
e electrical system) by one TSO can be anticipated by

the others. They exchange this
in ation conform CIM

@

Profiles
(the dataset definitions,
comparableto a form or dat
sheet that still relies on Engli
to express the requi
information)

S

This means there is a boat load
of European transmission data
of the highest quality you cold
wish for (and DSQO’s are starting

adoptionas well)
/
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Why CIM is not relevant for this community

~

EQ profile (the part used for modelling the grid itself)
CIM is a detailed language for grid has:
modelling. - 160 class definitions (from ‘Substation’ to
‘PhaseTapChangerAsymmetrical’
- 363 property definitions (from ‘name’ to ‘valuel’)

/

While the utilityindustry swears by its capability to
capture detailed grid behavior...

the academic community typically refers to it as...
overly complex

(allow me a friendly dig: If you tell me CIM
is unnecessarily complex, | know you have
never worked with real world grid data ;-))
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Basic principles of decoupled data exchange in CIM

CIM relies (mostly
on RDF to
exchange data)
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Data architecture, processes and profiles

Most modellingtools use a
combinationof EQ, TP and SSH as their
input (and this can be problematic for /|

interoperability) —

From scenario

From simplification

Separate
infrastructure
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Think about the purpose of your models

‘@

)

Different usecases have different
definitions:
- SSH for steady state modelling
- SCfor short circuit
- Dy for dynamics simulations
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As community, we need
consensus on which kinds of
models and results we wish
to exchange (or even just)
reproduce

=r~,r2l



10

What things to name (3" hard thing in computer science,
actually harder than the 2"9 hard thing)

Models are simplifications of reality: What
should be included?

=r~,r2l



What things to name (3’9 hard thing in computer science)

-
& ) Hold my beer, |
By decree of the can simplify that
first law of
thermodynamics:
Energy shall be ° 5
conserved O
€ y Kirchhoff

-3A© 24

14
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What things to name (3’9 hard thing in computer science)

-3 _ 0.954
AL A 24 AcL3 194 ACLs Ny
— — =N ALed AcL3 AcLs
14
14 \_/ -1,94
0.954
AcLY ? 0.954

In general: if you need reference to
more than 1 object for a property to
be unambiguousyour model is
missing an object definition

ACL2

Data exchange representation

Terminals

AcLy 5 0.954
etz T6 0.954

Data exchange representation

12 © 2025 Electric Power Research Institute, Inc. All rights reserved. =2l



1L

Supporting multiple levels of simplification

Yet another reason to
have Terminals...
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Things to avoid
(or: painful lessons CIM learned for you,
or: things to learn from other standards instead)
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Scope

creep

-

.

New idea? It is so tempting to add to
your standard

~

=

Before long your model is
enormous and contains
subjects your contributorsare
not experts in

4/
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Do not re-invent the wheel

They have been designed by
respective domain expert

4 A

There are many standards out there:

use them /(9 >

K j Standards:

- Prov-o (for datalineage and
explaininghow multiple
datasets/profileinstances
were used together)
- DCAT (for data cataloging)
- ssn/sosa (for sensors,
QOQ measurements and
observations
- QUDT (for guantitiesand

units)
& y
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The CIM is full of poorly defined
alternativesto well thought out
standards... hindsightis 20-20




What can we learn from CIM?

Common use cases

An interoperability
framework for energy
system modellingtools
should address:

Common processes

Common model of the
energy system

(@ )

And do not forget the first law of
thermodynamics

Separate system from state,
from aggregation, from
simulation scope, from
simulation outcomes
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conclusions

Think about your (modelling) processes and data
architecture

Think about use-cases and model scope

Think about terminals and simplifications

Use other standards where possible and save
yourselfa tonne of modelling headache

If you want high quality Grid data, CIM compliant
models are a gold mine.
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If you only take 2 things away

(@ ) (@ )

Model your Terminals as Use RDF for data
separate objects! exchange!

& ) & )

Pretty please
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