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ENTSO-E Mission Statement
Who we are

ENTSO-E, the European Network of Transmission System Operators for Electricity, is the
association for the cooperation of the European transmission system operators (TSOs). The 40
member TSOs, representing 36 countries, are responsible for the secure and coordinated
operation of Europe’s electricity system, the largest interconnected electrical grid in the world.
In addition to its core, historical role in technical cooperation, ENTSO-E is also the common voice
of TSOs.

ENTSO-E brings together the unique expertise of TSOs for the benefit of European citizens by
keeping the lights on, enabling the energy transition, and promoting the completion and optimal
functioning of the internal electricity market, including via the fulfilment of the mandates given
to ENTSO-E based on EU legislation.

Our mission

ENTSO-E and its members, as the European TSO community, fulfil a common mission: Ensuring
the security of the inter-connected power system in all time frames at pan-European level and
the optimal functioning and development of the European interconnected electricity markets,
while enabling the integration of electricity generated from renewable energy sources and of
emerging technologies.

Our vision

ENTSO-E plays a central role in enabling Europe to become the first climate-neutral continent by
2050 by creating a system that is secure, sustainable and affordable, and that integrates the
expected amount of renewable energy, thereby offering an essential contribution to the
European Green Deal. This endeavour requires sector integration and close cooperation among
all actors.

Europe is moving towards a sustainable, digitalised, integrated and electrified energy system with
a combination of centralised and distributed resources. ENTSO-E acts to ensure that this energy
system keeps consumers at its centre and is operated and developed with climate objectives and
social welfare in mind.

ENTSO-E is committed to use its unique expertise and system-wide view — supported by a
responsibility to maintain the system’s security — to deliver a comprehensive roadmap of how a
climate-neutral Europe looks.

Our values

ENTSO-E acts in solidarity as a community of TSOs united by a shared responsibility.

As the professional association of independent and neutral regulated entities acting under a clear
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GLOSSARY

e CIM = Common Information Model

e CIM WG = CIM Working Group

e CGM = Common Grid Model

e CGM BP = Common Grid Model Building Processes
e CGMES = Common Grid Model Exchange Standard
e (CSA = Coordinated Security Analysis

e (CCC = Coordinated Capacity Calculation

e DSO = Distribution System Operator

o |OP = Interoperability

e OPC = Outage Planning Coordination

e STA = Short-Term Adequacy

e NCP = Network Code Profiles

e RCP = Regional Coordination Processes

e RCP DES = Regional Coordination Processes Data Exchange Specification
e SHACL = Shape Constraint Language

e SPS = System Protection Scheme

e SIPS = System Integrity Protection Scheme

e SGU = Significant Grid User

e SV-IOP = Standard-Vetting Interoperability Test

e TSO = Transmission System Operator

e UML = Unified Model Language
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EXECUTIVE SUMMARY

After the 2024 SV-IOP event, ENTSO-E CIM WG organises in 2025 the second Standard-Vetting
Interoperability test for the Regional Coordination Processes Data Exchange Specification
explaining how to use the CIM-based extensions known as the Network Code Profiles.

During this edition, the focus was to present the software vendor community use cases TSOs
and RCC have raised after the publication of the release 2.3.2 of the RCP DES and NCP. The
participants appreciated the degree of preparation and maturity in describing TSOs’ use cases
and software tool vendors could validate them using prototype software implementations.

Some of these use cases demonstrated the use of the NCP v2.3.2 and others motivated the
introduction of whether more guidance in the RCP DES or new attributes in the NCP. Thus,
such use cases are the business driver for a new v2.4 release of the documentation.

The software vendor community had the opportunity to have an open conversation with TSOs,
RCCs and ENTSO-E. This helped both communities have a clear vision on how to implement
TSOs’ the legally mandated use cases in terms of data exchanges based on the CIM standard
and understand the upcoming additions to the RCP DES and NCP.

A relevant milestone in 2025 is the use of the ReliCapGrid synthetic, anonymised model
published with an open-source license on the ENTSO-E GitHub repository. This enhanced the
bridge between power system-oriented use case descriptions linking with an equivalent CIM-
based representation featuring instances of CGMES and Network Code Profiles that software
tools can import and test.

The use of open-source licensed CIM based model sets a precedent in collaboration between
TSOs and software tools vendors to deliver an example of reference implementation.

Additionally, the SV-IOP participants had a shared session with CGM BP experts where they
could align on relevant topics making the product of the CGM process fit for the RCP. Both
forums highlighted the near future deliverables the CIM WG may produce such as a process-
oriented quality rules for the CSA data exchange, or an RCP Conformity Assessment Scheme
to check software tools quality fit to fulfil TSOs’ requirements.

ENTSO-E would like to thank all the parties involved for their contribution in the to the current
report and hopes to continue cooperating to deliver a high quality, robust data exchange
standards accelerating the power energy system digitalisation and transition.

We hope to see you in again the 2026 SV-IOP.


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/RCP/2.3.1/SV%20IOP%20Report%202024_v1-0-0.pdf
https://github.com/entsoe-tso/relicapgrid
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1.Recap on the Use of Boundary, Reference and
Common data

The ENTSO-E CIM WG started the first technical discussion by reminding the audience on the
use of boundary, reference and common data. It is key for software developers and TSO/RCC
requirement writers to understand which documentation to refer to when dealing with this
topic.

SO gives a status update presentation on the use of Boundary, Reference and Common data.
The Figure 1 aims at illustrating the main differences between common and reference data.

Often times, the data users usually refer to is considered “operational master data” but only
within a certain business process. However, that does not mean that such data should be
considered master data for other purposes.

This is the reason why the CIM WG often prefers to use the term structural data, which should
always behave like structural data for any purpose or time horizon. This is the example of the
EQ dataset representing TSOs’ assets, which are supposed not to change often across time.

Scheduled data on its side, may change more often than structural data.

On the other hand, data may come from a variety of sources but to keep a good level of data
semantic it is important to introduce the concept of linked data. The core concept is that all
sort of data may have a common reference. This shall be the reference dataset to which
software tools can refer to.

ENTSO-E SOC/SDC/MC \\\

Metadata created Master data ecosystem
and exchanged
only among TSOs.

g (o)
It does not change / pe"atio,.,a/ \\
very often / aSte, dat, \
/Common a \
| data | e~
Metadata created and / CoMa'ket
exchanged by [ de Lists
multiple bodies (i.e " — Reference data
TSOs, DSOs, actors
from other industries RCC master
etc.) data

\
It changes often \

\\c[o/uo data

Figure 1: Understanding common and reference data

Currently, ENTSO-E publishes two data exchange specifications: Metadata for Dataset and
Distribution Specification and Boundary and Reference Data Exchange Application
Specification. The latest version of both can be found on the CGMES Library.



https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
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1.1.Metadata for Dataset and Distribution Specification and

Boundary
The reason why ENTSO-E wrote a new specification is because the IEC 61970-552 standard

does not have all the needed attributes for TSOs’ purposes (CSA, CCC, etc.). Additionally, there
is no official published UML or machine-readable artifacts for such standard.

Figure 2 shows that as a short-term solution the CGM metadata extensions are included in a

file name.
+forwardDifferences \

DifferenceModel Statements FullModel
0..1

+reverseDifferences

class Part552 /

+Depending 0..* Model

+DependentOn 0..* E

+SupersededBy 0..*

+Supersedes ;
0..*

created: DateTime
scenarioTime: DateTime
description: String
modellngAuthorltySet URI [0..1]
profile: URI [

version: Imeger

«Primitive»
URI
{root}

+ o+ o+

0..1

Figure 2: Extract from the crafted IEC 61970-552 UML

The latest version of the Metadata for Dataset and Distribution Specification and Boundary
(v2.4) defines the NCP instance dataset metadata (header information for dcat:Dataset) using
w3c DCAT-3 that cover all elements from the old header coming from IEC 61970-552, full model
and all CGM-related QoCDC extensions.

Additionally, this specification also covers the business process user interaction by time
horizon as well as dataset identification and versioning. However, because different CCRs
might have slightly different business process, it is the reference data that will provide that
flexibility.

Although it gathers the feedback obtained from 2024 SV-IOP, there are still some pending
points that CIM WG needs to clarify and that motivate a document review.

ENTSO-E publishes an official UML as show in Figure 3 that shall be used for exchanging
Network Code Profiles?.

1 Software tools are encouraged to also use this model for CGMES exchange purposes if they want to serialise using
JSON-LD.


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/MetadataDatasetDistributionSpecification_v2-4-0.pdf
https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/RCP/2.3.2/SV%20IOP%20Report%202024_v1-0-0.pdf
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CIM WG is building up that this model can be used with JSON-LD and that its difference set
(DIFF file) can be exchanged according to the Semantic Web standards.

class DatasetMetadataProfile

|||||||

Figure 3: Extract of NCP extension UML showing the DatasetMetadataProfile

1.2.Boundary and Reference Data Exchange Application
Specification

The first and only version at the moment of writing of this specification is v1.0. It mainly
defines the difference between boundary, reference and common data.

The documents also gives guidance on the rules for boundary point whose responsibility is
part of HVDC interconnection, tie-line, voltage level or bay.

This specification does allow for duplication of elements between IGM and Boundary instance
dataset.

1.3.Namespaces and profile reference for NCP v2.4
1.3.1.Towards resolvable domains

The CIM WG goal is that every data identifier reference is resolvable. That is, that users can
click on the link of a structural data identifier, and they are redirected to a hostable website.

Among many other benefits, it reduces the time that it takes for users to understand what a
particular code or identifier relates to. However, it will still take some time to achieve such
objective.


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/Boundary_and_reference_data_exchange_specification_v1.0.pdf
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To support TSOs take ownership of their structural data and transition towards transform it in
linked data, ENTSO-E has purchased the cim4.eu, energy.referencedata.eu and
model4powersystem.eu domains.

The energy.referencedata.eu is already deployed and the references to it are resolvable.
However, the CIM WG conveys that some more work is needed to obtain an industrialised
solution for software to automatically refer to this domain.

The intention is that meaningful metadata, schemas and profile description is located and
hosted in the cim4.eu domain.

Although still under discussion, the modeldpowersystem.eu could host the references to the
models (not public). In the same way internet users reference to parts of a website—not the
full website—using URLs links, that would allow TSOs exchange only meaningful, intentional
references of their grid models among themselves instead of the whole structural dataset.

1.3.2.Relevant namespaces

The Figure 4 summarises the concepts outlined in the following lines.

Profile

Namespace https://ap.cim4.eu/Contingency/2.3
xmlns:nc=https://cim4.eu/ns/nc#
xmlns:cim=https://cim.ucaiug.io/ns#
xmlns:eu=https://cim.ucaiug.io/ns/eu# Vocabulary

https://ap-voc.cim4.eu/Contingency/2.3

Reference data
https://energy.referencedata.eu

SHACL

https://ap-con.cim4.eu/Contingency-Complex/2.3
https://ap-con.cim4.eu/Contingency-Simple/2.3

(locc))

Figure 4: Summary of relevant namespaces

Users of the Network Code Profiles might note that many of the classes are tagged as nc
(xmiIns:nc=https://cim4eu.eu/ns/nc#), meaning that it is a custom ENTSO-E namespace. The
canonical CIM namespace is the UCA one (xmlins:cim=https://cim.ucaiug.io/ns#)

Because there is no reason for having an extension for Europe in general, the eu related
namespace is in disuse (xmlIns:eu=https.//cim.ucaiug.io/ns/eu#).

1.3.3.For Profile and Vocabulary

The feedback that software vendors gave CIM WG on 2024 SV-IOP is that they prefer not to
have multiples namespaces for different profiles references.

However, when ENTSO-E—or any other organisation—is doing standardised profile extension
(as the NCP), there needs to be a different URI to differentiate the extension from the standard.


https://energy.referencedata.eu/
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The agreement solution that the CIM WG reached is to create a container with the use of the
ap (standing for application profile) notation in the namespace. With that logic, the
Contingency profile reference would be https://ap.cim4.cu/Contingency/2.3.

With this solution, software vendors can refer to the profile extension they support, and they
may choose not to support all of them at the same time.

Even though, for all of the prepared test data in this 2025 SV-IOP, ENTSO-E only uses one profile
reference.

1.3.4.For Application Profiles (RDFS and SHACL)

Finally, the vocabulary—that is the schema in RDFS—can be referenced using for instance
https://ap-voc.cim4.eu/Contingency/2.3. Similarly, the different SHACL rules can be referenced
for example https://ap-con.cim4.eu/Contingency-Complex/2.3 or https://ap-
con.cim4.eu/Contingency-Simple/2.3.

This is the general rule that the application profiles (RDFS and SHACL) artifacts follow from
release v1.0.1 onwards of the Application Profiles Library. They are available on the CGMES
Library under the tab Application Profiles Library.

Readers are also advised to read the ReadMe document also hosted in such tab to understand
the used nomenclature.

1.4.Reference data

CIM WG offers a definition of the Reference Data (i.e., voltage level categories, asset
classifications, organisation names, etc.):

Reference data refers to relatively static, shared information that defines
standardised, reusable concepts applied across multiple processes and
model exchanges.

The Reference Data key characteristics are:

e Maintained outside the ENTSO-E related CGMES/NCP data exchange process (i.e., it
can be maintained by other organisations such as governments, EU Commissions, etc.).

e |t changes less often than operational data, but not as stable as international standards.

e Serves as a foundational layer for alignment with other standards and processes across
time and organisational/regional boundaries.

e Support regulatory, regional differences and local practices. It may differ from region
to region, reflecting local practices or regulatory frameworks.

e Preferably aligned with well recognised and supported standard vocabulary from
organisation like W3C and EU Commission publications.


https://ap.cim4.eu/Contingency/2.3
https://ap-voc.cim4.eu/Contingency/2.3
https://ap-con.cim4.eu/Contingency-Complex/2.3
https://ap-con.cim4.eu/Contingency-Simple/2.3
https://ap-con.cim4.eu/Contingency-Simple/2.3
https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/APL/1.0.1/ApplicationProfilesLibrary_ReadMe_r1-0-1.pdf
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1.4.1.List of DCAT attributes referring to Reference Data

The Table 1 gives an overview on relevant dcat:Dataset attributes from Figure 3 used when
dealing with reference data and Table 2 an example of their instantiation.

These header attributes help software tools having a machine-readable way to take this
information into their systems so they do not need to hard-code it. That is, ENTSO-E’s
recommendation is for software tool vendors not to decompose this type of URIs.

In that sense, the last bit of the URI should be sufficient for the end user to understand the
meaning that is, the NO-Power-Transmission-System from
https.//energy.referencedata.eu/Frame/NO-Power-Transmission-System.

Special mention is made for the spatial attribute that will need some more guidance in future
releases of the Metadata for Dataset and Distribution Specification and Boundary document.
This attribute in combination with dcat:activity aims at describing all the actions or activities
(i.e., CGM merging, triggering of remedial action negotiation, etc.) that TSOs use in their
business processes.

As indicated above, this Reference Data is resolvable and available on energy.referencedata.eu
domain in RDF, Turtle and JSON-LD serialisations.

Table 1: List of DCAT attributes used for Reference Data (subject to change). Extract from the Metadata for Dataset and
Distribution Specification and Boundary document

Refers to a related Dataset of
which the described Dataset is
a version. Supports persistent
referencing of the Model
Authority Set (MAS) that also
can be used to create assembly
instruction of the instance
data.

dcat:isVersionOf dcat:Dataset

Describes CIM Frame as a
geographical area of the grid
covered by the dataset,
including relevant geospatial
coordinates and the
applicable upper and lower
voltage levels. Aligns with
geospatial standards.

dcterms:spatial geo:Feature


https://energy.referencedata.eu/
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Indicates the process or
activity that generated the

prov:wasGeneratedBy prov:Activity dataset so that consumer
understand the validity of the
dataset.

Information about who can
dcterms:RightsStatement access the dataset and under
what conditions.

dcterms:accessRight
s

The frequency with which
dcterms:Frequency new data is added to the
dataset.

dcterms:accrualPeri
odicity

The standard (e.g.
CGMES/NCP that is based on
w3c DX-PROF) that the
dataset conforms to.

dcterms:conformsTo  dcterms:Standard

The entity (organisation or
dcterms:publisher foaf:Agent person) responsible  for
publishing the dataset.

Indicates that the dataset
supports Power  System
Simulation using the CIM
standard.

dcterms:type dcterms:DCMIType

Table 2: Examples of instantiation of attributes used for Reference Data

"https://energy.referencedata.eu/Model/HV-Norway-

EQ"
Reference
dcat:isVersionOf "https://energy.referencedata.eu/Model/no/HV- or
Norway-EQ" resolvable

"https://no.model4powerSystem.eu/HV-Norway-EQ"
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"https://energy.referencedata.eu/Frame/NO-Power-

dcterms:spatial . "
P Transmission-System

"https://energy.referencedata.eu/Activity/IGM-EQ"

prov:wasGeneratedBy . //energy.referencedata.eu/Activity/IGM-BM"

dcterms:accessRight  "https://energy.referencedata.eu/Confidentiality/OP
s DEConfidential"

dcterms:accrualPeri

odicity http://purl.org/cld/freq/daily

dcterms:conformsTo  "http://iec.ch/TC57/ns/CIM/CoreEquipment-EU/3.0"

"https://www.statnett.no/en/about-
statnett/contact-us/"

"https://virksomhet.brreg.no/nb/oppslag/enheter/9

dcterms:publisher 62986633"

"https://energy.referencedata.eu/Party/TSO_Statnet
t"

"https://energy.referencedata.eu/type/CIM-

dcterms:type
P PowerSystemModel"

1.5.Common Data

CIM WG offers a definition of the Common Data:

Common data refers to structured data that is shared and jointly governed
by all participants within a specific CGMES exchange context or process.

All relevant objects in common data shall be governed by a common change
process where the object is defined once, with unique identifiers and agreed
attribute values, to ensure consistency and prevent duplication.

The Common Data key characteristics are:
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e Common data does not need to differ between CGM and TYNDP, but it may do so.
Typically, different versions are used, as these studies cover distinct validity periods.

e The dataset may include any object defined within a structured data vocabulary.
However, it is not required to conform to a specific profile until it is assembled into a
common instance dataset.

e |n contrast with Reference Data, Common Data is CIM conformant data.
Some examples of Common Data are:

e All organisational roles with responsibilities defined by the information model, such as
the operator of a network element or provider of operational services.

e Data like Bidding Zones and Bidding Zone Borders that has multiple organization
maintains responsibility.

e Common reference elements that must be validated against individual models to be
considered valid, such as BaseVoltage.

Users can download the ICTC approved Common Data dataset vl used in the Network Code
Profiles on the ENTSO-E website.

However, in the SV-IOP framework, participants will work with the development version
making use of fake, synthetic organisation names.

Table 3 summarises the concepts that are currently included in the Common Data dataset v1,
the ones that will be tested during the 2025 SV-IOP in a development dataset and the ones
that CIM WG still needs to include.

Table 3: Concepts included or to be included in Common Data dataset

GeographicalRegion

SubGeographicalRegion X X

BaseVoltage X X


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/NC/2.3/CommonData_v1.zip
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EnergySchedulingType X X
CapacityCalculationRegion X
SecurityCoordinator X
BiddingZone X
BiddingZoneBorder X
SynchronousArea X
OverlappingZone X
EnergyAlignmentCoordinator X
EnergyCoordinationRegion X
OutageCoordinator X
OutageCoordinationRegion X
LoadFrequencyControlArea X
LoadFrequencyControlBlock X
TransmissionSystemOperator X
DistributionSystemOperator X

1.6.Boundary Data
CIM WG offers a definition of the Boundary Data:

Boundary data represents power system elements that are considered
common border objects between adjacent modelling authorities.
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These elements are jointly governed by the involved parties to ensure that
adjacent network models can be consistently assembled.

A boundary dataset may contain one or more modelling objects, agreed
upon by the primary stakeholders, that define the shared model scope.

The Boundry Data key characteristics are:
e May include as little as one common element (e.g. ConnectivityNode) or extend to a

complete subnetwork (e.g. HVDCPole) or shared SIPS. Preference should be given to
the minimal necessary scope.

e |t does not conform to a particular CIM-based profile. Rather, software tools shall
identify it with the activity and also for some other data with the frames and the
spatial. However, this data shall be conformed when merged all together.

e |f schedule data is included, a governance process must be established to prevent
contradictory scheduling.

e The dataset may include any object defined within a structured data vocabulary. It is
not required to conform to a specific profile until it is assembled into a common
instance dataset.

e The dataset may include external duplicated elements that also appear in one or more
adjacent datasets. In such cases, the elements in the adjacent datasets must match
exactly with the referenced boundary instance dataset.

e To avoid nesting dependency of the boundary data, make adjacent datasets conform
to the relevant CGMES profiles without requiring assembly with the boundary dataset.

Some examples are:
e Cross-border interconnectors using shared connectivity points and tie-lines.
e Jointly managed substations, share bay and separated voltage levels responsibility.

e Common shared industrial facilities or generating plants, where it has agreed to have
one common model to avoid duplication.

e Direct Current (DC) Poles where it spans two or more network control areas.

As significant grid users (SGU) start using CIM to exchange data with TSOs, the correct
definition of boundary points and the assembly with their utility equipment models becomes
relevant.
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1.6.1.Boundary assembling examples

All the concepts and figures in the paragraphs below are included in the 3 Boundary and
Reference Data Exchange Application Specification (v1.0).

SO reminds the audience on the different ways software tools can assemble boundary points:

e Per border: the advantage is that users have better control on when things are
changing and what the impact is. However, if this includes information on SGUs, this
information might not be revelenvant to share with other TSOs.

e Per region: the advantage, for a small group of entities like for instance the Nordic
TSOs, is that users can have one dataset representing all the borders for these entities
and then you have a common change of the data set. Like this, all entities are aware of
which boundary set they are using.

e Per TSO: it might be interesting for long-term planning purposes.

Figure 5 indicates shows that only the per boder boundary assembly style will be used in the
framework of the 2025 SV-IOP based on the model shown in Figure 6.

Missing test data in ReliCapGrid
@
TSOA g TSO B TSOA TSOB TSOA 1 TSOB
o
BD A BD B
BD A-C 8D B-D BD BD ¢ 8D D
a :
TSOC — 2~ TSOD TSOC — — TsOD 7SO C | TSOD
=]
Option a) per border Option b) per region Option c) per TSO

Boundary_Border-Espheim-Portheim
Boundary_Border-Galia-Belgovia a)
% Boundary_Border-Galia-Britheim
Boundary_Border-Galia-Nordheim
Boundary_Border-Svedala-Belgovia
% Boundary_Border-Svedala-Espheim
CommonData

& CommenData_and_Boundary_merged

Figure 5: Boundary assembling style used in ReliCapGrid for the 2025 SV-IOP


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/Boundary_and_reference_data_exchange_specification_v1.0.pdf
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class ExtEuCore /

«European»
«Europeans BoundaryPoint
ExtEuldentifiedObject
«European»
«Europeans + fromEndisoCode: String [0..1]
+ energyldentCodelc: String [0..1] + fromEndName: 5tring [0..1]
+  shortName: String [0..1] + fromEndNameTso: String [0..1]
A + isDirectCurrent: Boolean [0..1]
+ isExcludedFromArealnterchange: Boolean [0..1]
+ toEndlsoCode: String [0..1]
+ toEndName: String [0..1]
+ toEndNameTso: String [0..1]

0..1

+BoundaryPoint

«Europeans

TC57CIMIIEC61970:Base

desaiption: string [0..1]<}———— cConnectivityNode

mRID: String [0..7]
name: String [0..1]

+ 4+ + o+

: \
! |
' Core:: |
| PowerSystemResource i
' [
; :
. :
; :
' [
: |
: +ConnectivityNode ]
! |
H |
! Core::IdentifiedObject 1 !
! i
| aliasName: String [0..1] Core:: 3
i 1
! |
! |
! |
! |
! |

Figure 6: Extract of CGMES and NCP UML showing the BoundaryPoint class
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1.6.2.0ther models of boundary points

ER explains that the following concepts will not be used in the test data during the 2025 SV-
IOP, but ENTSO-E offers them in ReliCapGrid for pedagogical purposes so software tool
vendors understand how to support different TSOs’ needs.

1.6.3.Primary BoundaryPoint

SO explains that the model of the primary boundary point is composed by a BoundaryPoint
and ConnectivityNode classes as shown in Figure 7. Other IGM objects like lines of injections
as well as SvPowerFlow are referred as dangling references. In CGMES 3.0 cim:TopologicalNode
is consider only an output.

TC-Boundary_data_split
f TC-Boundary_point_on_a_line-11GM
TC-Boundary_point_on_a_line-1IGM_duplication

TC-Boundary_point_on_a_line-2IGM

TC-Boundary_split_by_borders
TC-Boundary-EQ

In boundary TC-Boundary-Header-Dataset
TC-Boundary-Header-FullModelExtended
TC-Boundary-minimal-duplicate

IGML1 objects TC-Manifest

SvPowerFlow

ACLS1 |
O~

SvPowerFlow
El1

© cim:Terminal

(:} Boundary point (eu:BoundaryPoint), cim:ConnectivityNode, cim:TopologicalNode

Figure 5 Boundary with a single IGM, no duplication of boundary information

The IGM connects to a TopoloficalNode and a ConnectivityNode with a Terminal belonging to
one branch, typically a ACLineSegment, and one Equivalentinjection in case of AC

Figure 7: BoundaryPoint concept used ReliCapGrid. Extract of the Boundary and Reference Data Exchange Application
Specification

1.6.4.BoundaryPoint in a tie line

SO shows that when modelling a boundary point in a tie-line—as shown in Figure 8 —software
tools need to include container of the Line class because all the references need to point to
the same container.


https://github.com/entsoe-tso/relicapgrid/tree/main
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TC-Boundary_data_split
TC-Boundary_point_on_a_line-1IGM
TC-Boundary_point_on_a_line-1IGM_duplication

e [ TC-Boundary_point_on_s_line-21GM
TC-Boundary_split_by_borders
TC-Boundary-EQ
TC-Boundary-Header-Dataset

Boundans iieadenFull
T J

TC-Boundary-minimal-duplicate

6.3.2.6 Boundary pointin a tie-line TC-Manifest

Figure 11 shows the setup in case of BoundaryPoint in a tie-line.

IGM1 objects Boundary IGM2 objects

IGM1-IGM2
SvPowerFlow SvPowerFlow

ACLS1 =1 T ACLS2
—_— (O t—

» e
L

El1 EI2

\:' Boundary point (eu:BoundaryPoint), cim:ConnectivityNode, cim:TopologicalNode
© cim:Terminal

» cim:Equipment.EquipmentContainer

Figure 11 Boundary in a tie-line

In the case of boundary point located in a tie-line, the container is a Line. The Line, the
ConnectivityNode, Equivalentinjection-s and the ACLineSegment-s (ACLS1 and ACLS2) are
included in the boundary.

Figure 8: BoundaryPoint in a TieLine concept used ReliCapGrid. Extract of the Boundary and Reference Data Exchange
Application Specification

1.6.5.BoundaryPoint in a substation

SO explains that when modelling a boundary point in a substation—as shown in and the
substation has a different voltage level (e.g., there is a transformer in the substation), tools
need to duplicate the voltage level on both side as well, as otherwise, this information will not
be not contained.

The same concept applies to the bay.
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TC-Boundary_data_split
TC-Boundary_point_on_a_line-11GM
TC-Boundary_point_on_a_line-11GM_duplication
TC-Boundary_point_on_a_line-2IGM
TC-Boundary_split_by_borders

TC-Boundary-EQ

TC-Boundary-Header-Dataset

TC-Boundary-Header-FullModelExtend

t | TC-Boundary-minimal-duplicate
6.3.2.7 Boundary point in a substation e Banest
Figure 12 shows the setup in case of BoundaryPoint in a substation.

MAS1 Boundary MAS3
MAS1-MAS3 Substation 1

Substation 1

Substation 1

om0 i

E

Voltagelevel A’ Voltagelevel 8

MAS2
Substation 2

Substation 2

VoltagelLevel C Voltagelevel C

(:} Boundary point (eu:BoundaryPoint), cim:ConnectivityNode, cim:TopologicalNode

© cim:Terminal

Figure 12 Boundary point in a substation

Figure 9: BoundaryPoint in a substation concept used ReliCapGrid. Extract of the Boundary and Reference Data Exchange
Application Specification
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2.The ReliCapGrid model

In order not to repeat information, readers can refer to the ReliCapGrid project ReadMe file
located on the ENTSO-E GitHub.

2.1.CGMES_UC1: Importing ReliCapGrid grid model

In this first practical use case, software vendors imported the grid part of ReliCapGrid
discussing on their capabilities to process the model based in CGMES 3.0.

The results per tool are noted in section Annex: Test Use Cases Results.
2.1.1.Conclusion
The SV-IOP participants:

- Agree to get rid off the CGM-complete folder to avoid duplication and reorganise the
ReliCapGridproject folder structure.


https://github.com/entsoe-tso/relicapgrid/blob/main/.github/README.md
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3. Contingencies use cases

3.1.CO_UC1: Importing, executing, updating and exporting existing
internal list of contingencies

TenneT the Netherlands sponsored this use case.

3.1.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.7.1 to read the full
use case description and context.

3.1.2.Use case motivation

SO and MA make a presentation linking the latest 2024 revision of the CSA Methodology
(CSAm) with the CIM model. In its 2024 version, the CSAm introduces more requirements
around contingency data that TSO need to exchange.

During the current 2025 SV-IOP, ENTSO-E gives guidance on what CIM classes TSOs shall use
to fulfil with the CSAm requirements (embedded in CGMES or NC Profiles). Additionally, we
will also point out which contingencies are not yet covered.

In the presentation, SO and MA indicated the recommended CIM classes per contingency. In
the Test Notebook, ER indicates what part of the model users can refer for practical guidance
on how to use such classes.

3.1.3.Visual representation of the CSAm (2024 version) requirement additions

More concretely, for the three contingency categories the CSAm defines, Figure 10, Figure 11
and Figure 12 help visualise the new information additions in the 2024 CSAm version and how
they relate with a one-line diagram.


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://eepublicdownloads.entsoe.eu/clean-documents/nc-tasks/ACER_Decision_07-2024_Second_CSAM_Amendment-Annex_I.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/nc-tasks/ACER_Decision_07-2024_Second_CSAM_Amendment-Annex_I.pdf
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Figure 11: Additions of the 2024 CSA Methodology for ordinary exceptional contingencies
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Figure 12: Additions of the 2024 CSA Methodology for out-of-order contingencies
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3.1.4.Recommended CIM classes to fulfil with CSAm requirements

SO and MA expose the SV-IOP participants what the recommended CIM classes to model contingencies as per mandated in the CSAm and they are gathered

in Table 4.

Table 4: Summary of recommended CIM classes to model contingencies

Generation Unit cim:RotatingMachine AsynchronousMachine Some vendors have
, SynchronousMachine already used
cim:RegulatingControl RotatingMachine.
Others use
AsynchronousMachine
and

SynchronousMachine

cim:PowerElectronicsConnection  N/A

(AC) Line/Cable cim:ACLineSegment N/A

Contingency describing the loss
of a synchronous mahcine
(mRID = 37997e71-cb7d-4a8c-
baab-2a1594956da9)

Missing example using
AsynchronousMachine

Missing example using
RegulatingControl

example using

PowerElectronicsConnection

Using cim:ACLineSegment:

Contingency describing the loss

of the TieLine between Belgovia



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
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cim:SeriesCompensator

cim:ACDCconverter

HVDC
Line/Cable/Convert
er

entso®

and Galia (mRID = 7e31c67d-
67ba-4592-8acl-
9e806d697c8e)

* Contingency describing the loss
of the TieLine between Belgovia
and Svedala (mRID = e9eab3fe-
c328-4f78-9bcl-
77adb59f6ba7)

* Contingency describing the loss
of the TieLine between Espheim
and Svedala (mRID = 8cdec4c6-
10c3-40c1-9eeb-7f6ae8d9b3fe)

N/A Missing example using
cim:SeriesCompensator

CsConverter and Example using CsConverter:
VsConverter
*  Contingency describing the loss of
SO vendors use a_HVDC converter (mRID =

Equivalentinjection. 038ce404-30dc-4289-b9db-

7076cb870b8e). Concretely, the
loss of DC-3P-Convert-1 in
between Espheim and Svedala



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
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cim:DCConductingEquipment

entso®

(CsConverter) (mRID = 038ce404-

30dc-4289-b9db-7076cb870b8e)

Example with VsConverter

Contingency describing the loss of

a HVDC converter in Galia (mRID =

a4f7a22a-736f-4d36-a476-
3559828e4c7a). Concretely, the
loss of a converter in between
Nordheim and Galia (VsConverter)
(mRID = 43e7ef11-9353-4ea0-
9511-7c9baec7c99e)

DCChopper, Example with DCLineSegment:

DCGround, DCBusbar,

DCShunt, y
DCSeriesDevice, and

DCLineSegment.

Contingency describing the loss of
a HVDC line (mRID = 504b48fb-
delf-4f7e-928f-8585daaf7b72).

Concretely, the loss of a
DCLineSegment between Espheim
and Svedala (mRID = be09fc02-
de3f-49e4-2a84-94803bcc5d76)

Missing example using DCSeriesDevice


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
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cim:PowerTransformer

(Phase-Shifting)
Transformer

nc:FACTSEquipment

Voltage
Compensation

cim:ShuntCompensator

entso®

N/A

nc:ThyristorControlledSe
riesCompensator

nc:StaticVarCompensato
-

LinearShuntCompensato
rand

Missing example using DCChopper

Missing example using DCSwitch

Missing example using DCBusbar

Missing example using DCShunt

Contingency describing the loss of

a power transformer in Svedala

(mRID = e05bbe20-9d4a-40da-

9777-8424d216785d).

Example using LinearShuntCompensator

Contingency describing the loss of
a the compensator Roanoke SC in
Espheim (mRID = 62eac668-82a1l-
4739-8cfc-de929b78ef7e).

Example using NonlinearShuntCompensator:

Contingency describing the loss of a
the compensator FT62 X3 in Svedala
(mRID = ab92defa-ef8e-4d13-a242-

5b1a9fe956f6).



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
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cim:EnergyConsumer

Demand Facility

cim:RotatingMachine

cim:PowerElectronicsConnection

Single component of cim:Equivalentinjection
HVDC system

entso@

NonlinearShuntCompens
ator Missing example using
ThyristorControlledSeriesCompensator

nc:ModularStaticSynchr Missing example using StaticVarCompensator

onousSeriesCompensato Missing example using

r ModularStaticSynchronousSeriesCompensat
or

cim:NonConformLoad Software tools should support xample with NonConformLoad
the class EnergyConsumer so
TSOs have the flexibility to use
ConformLoad and

Contingency describing the loss of a
Demand Facility in Belgovia (mRID =
65582e87-5035-4465-8dd9-

NonConformLoad (any of the ch655224b29f).
specialisation)

N Missing example using EnergyConsumer
Some vendors use "equivalent

injection"
AsynchronousMachine, Missing example using RotatingMachine
SynchronousMachine,
and RegulatingCondEq
N/A Missing example using

PowerElectronicsConnection

e This i ivalent model. In yy:c : : _—
IS 15 an equivalent model. IN\issing example using Equivalentinjection
the case there is HVDC in a


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
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simplified model, it makes

cim:ExternalNetworklnjection .
sense to use it.

Missing example using
ExternalNetworklnjection

Wires:Switch N/A
Users can model the loss of

H . *
(cim:Breaker) a busbar coupler as well as

(cim:DisconnectingCircuitBreaker)* the loss of a busbar by using
Wires:Switch. Software
tools shall support

*Software vendors MUST support

Busb | Wires:Switch class or any of
usbar coupler the classes Breaker and

Missing example using Switch

} T its specialisation.
DisconnectingCircuitBreaker. ..
Moreover, it is up to the
If software vendors do not support business owners to use any
all the functionalities of Switch, they of the specialisations of this
need to notify what they do not e

support to their clients TSOs.

3.1.5.Test flow

For every test dataset, the workflow is:
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1. Importing existing internal list of contingencies

2. Executing existing internal list of contingencies

3. Updating existing internal list of contingencies

4. Exporting existing internal list of contingencies
3.1.6.Test data

The test datasets and classes software tools used are:

Table 5: Summary of datasets and classes in ReliCapGrid used for testing the exchange of ordinary contingencies

Use case information Used CGMES profiles
EQ
Equi t

uciIb Title More detail SR

Description Identifier

Used Network Code profiles

co
Contingency

Description

Identifier
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co_uc1

Importing,
executing,
updating and
exporting
existing
internal list of
contingencies

Ordinary: Loss
of a single line/
cable

Belgovia EQ: tie line with
Galia

Belgovia EQ: tie line with
Svedala

Missing example using
SeriesCompensator

Espheim EQ: tie line with
Svedala

entso®

d9622¢7f-5bf0- Contingency describing the

4e7e-b766-
b8596¢c6fedae

ed0c5d75-
4a54-43c8-
b782-
b20d7431630b

b85e5fb8&-
7e2b-4264-
a059-
edab9a838116

loss of the Tieline between
Belgovia and Galia

Contingency describing the
loss of the Tieline between
Belgovia and Svedala

Contingency describing the
loss of the TielLine between
Espheim and Svedala

7e31c67d-67ba-4592-

8ac1-9e806d697c8e

e9eab3fe-c328-4178-9bcl-
77adb59f6ba7

8cdec4c6-10¢3-40cl-
9eeb-7f6ae8d9b3fe



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Galia/20220615T2230Z__Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Galia/20220615T2230Z__Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Galia/20220615T2230Z__Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
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Ordinary: Loss
of a single
phase-shifting
transformer

Missing example

Ordinary: Loss Svedala IGM: power f1c13f90-6d89-
of a single transformer 4a37-aS1c-

transformer

Ordinary: Loss
of a single
voltage
compensation
device

DALBO_G1_TRAFO 94742ad2dd72

Missing example using
FACTSEquipment

1 0489d903-
Example with
: c766-1lel-
LinearShuntCompensator 8775-
Roanoke SC" in Espheim 00505600008

entso®

Svedala Cco dataset

€05bbe20-9d4a-40da-
9777-8424d216785d

Contingency describing the
loss of the power transformer
in Svedala

Espheim co dataset

62eac668-82a1-4739-
Contingency describing the 8cfc-de929b78ef7e
loss of a
LinearShuntCompensator



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
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Ordinary: loss
of a single
component of a
HVDC  system
such as a line or
a cable or a
single HVDC
converter unit

Example with
NonlinearShuntCompensator
"FT62_X3"in Svedala

Loss of DC-3P-Convert-1 in
between Espheim and
Svedala (CsConverter)

Example with VsConverter
between Nordheim and Galia

Missing example using
DCChopper

Missing example using
DCSwitch

Missing example using
DCBusbar

Missing example using

DCShunt

entso®
Svedala co dataset
8464al51-
W Contingency describing the
06c41¢63958¢ 15 2 :
NonlinearShuntCompensator
038ced04- Contingency describing the
30dc-4289- loss of a HVDC converter DC-
b9db- 3P-Convert-1 in between
7076¢b870b8¢  Espheim and Svedala
% Contingency in  Espheim
ﬁea- describing the loss of a HVDC
mec7c99e converter in Galia

ab92defa-ef8e-4d13-a242-
5b1a9fe95616

038ce404-30dc-4289-
b9db-7076cb870b8e

a4f7a22a-736f-4d36-a476-

3559828e4c7a


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Svedala/20220615T2230Z__Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Nordheim-Galia/20220615T2230Z__HVDC-Nordheim-Galia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
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Ordinary: loss
of a single
power

generation unit;

Ordinary: loss
of a single
demand facility

Missing  example
DCSeriesDevice

using

Example with DCLineSegment

between Espheim and
Svedala

Belgovia IGM: synchronous
machine

Missing example using
AsynchronousMachine
Missing example using
RegulatingCondEq

Missing example using

PowerElectronicsConnection

Loss of NonConformlLoad in
Belgovia

Missing example
RotatingMachine

using

entso®

be09fc02-de3f-
49¢e4-aa84-
94803bcc5d76

550ebe0d-
2b2-48c1-
991f-
cebea43a2laa

cb459405-
ccl4-4215-
adSc-
416789205904

Contingency in  Espheim
describing the loss of a HVDC
line

504b48fb-delf-4{7e-9281-
8585daaf7b72

Contingency in  Belgovia
describing the loss of a
synchronous machine

37997e71-cb7d-4a8c-
baa6-2a1594956da9

Contingency in
describing the
Demand Facility

Belgovia

65582e87-5035-4465-
loss of a

8dd9-cb655224b29f



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_HVDC_Espheim-Svedala/20220615T2230Z__HVDC-Espheim-Svedala_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Belgovia/20220615T2230Z__Belgovia_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
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https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/Grid/IGM_Espheim/20220615T2230Z__Espheim_EQ_1.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Espheim/Espheim_instance/Espheim_CO.xml
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3.1.7.Conclusion
SV-IOP participants:

e Acknowledge that ENTSO-E includes CIM modelling recommendations on contingency
information as per mandated in the 2024 CSA Methodology in the upcoming RCP DES
v2.4.

e Recognise the already modelled contingency information in CIM and the existing gaps.

e Agree that all the specialisation classes from RegulatingControl class shall also be used
to model generation units.

ACTIONS:

e ACTION 25SVIOP-01: ER to include the following recommendations in the RCP DES
v2.4:

o Software tools should support the class Switch to model breakers so TSOs have
the flexibility to use any of the specialisation.

=  Software vendors MUST support Breaker and
DisconnectingCircuitBreaker.

= |f software vendors they do not support all the functionalities of Switch,
they need to notify what they don’t support.

o Software tools should support the class EnergyConsumer so TSOs have the
flexibility to use ConformLoad and NonConformLoad (any of the specialisation)

o To CO datasets with an open endDate (that is, do not define an endDate) to
indicate versioning information with the other recommended attributes)

3.2.ldentifying multiple TSO external contingencies in one file.

The dataset de29a7aa-989c-4c0c-9cea-807b38fd533a is an example of the fictitious TSO
Svedala exporting their studied contingencies so its neighbour TSOs Belgovia can study them.

Readers might want to focus on the use of:


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala-Belgovia_CO.xml
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A persistent name in the dcat:isVersionOf attribute indicating the purpose of the
contingency dataset. The example indicates that Svedala exported a contingency list
for Belgovia.

e The use of the dcat:publisher attribute indicating which TSO this Contingency dataset
comes from. In this case, Svedala generates the dataset.

e The use of prov:wasGeneratedBy indicating through the use of Activity that it is an
study performed on an “external” grid model (IGM). That is, Belgovia uses a model of
Svedala’s grid with the relevant elements Belgovia needs to include for its monitoring
area. This activity is denoted with IGMx-CO in this example.

e The use of dcterms:spatial indicating that the final user of this Contingency dataset is
the Belgovia TSO. That is, Belgovia uses a Svedala’s grid model for the purposes of
Belgovia’s observability area.

It is important to note that regardless of whether internal and external contingencies are
included in the same dataset, systems are capable to distinguish the purposes of the
contingency study using the attribute dcterms:spatial.

Following this logic, when internal and external contingencies are both mixed in the same
Contingency dataset, systems should not use the attribute dcterms:spatial. This is under the
logic that such dataset would have the purpose to study an internal and external TSO grid.

On the other hand, in order for a TSO to consider contingencies in several neighbouring TSOs
observability grids, users are recommended to use a the file naming standard defined in
Metadata for Dataset and Distribution Specification on the CGMES Library (link to v2.4.0,
chapter 8.3). At the same time, this file name should be the same as the one appearing in
dcterms:title attribute.

As an example, the dataset that Belgovia normally uses to study their internal contingencies
would turn the file naming recommendation from
<dcat:startDate>_<dcterms:publisher>_<prov:wasGeneratedBy>[_dcat:version] to
20180118T0930_Belgovia_IGM-CO_2-0-0.

When Belgovia decides to study the contingencies on Svedala’s grid (external contingencies),
Belgovia the file would be 2018011870930 _Svedala IGMx-CO_2-0-0. However, this file could
be misled with the one that Svedala generates to study external contingencies (the publisher
in both cases is Svedala).

To solve this problem, the file naming should include the dcterms:spatial attribute as optional
to be used in cases where it does not correspond to a TSO own grid. Like in this example, where
Belgovia is studying Svedala’s grid but for Belgovia observability area.

The proposal is to have the file standard
<dcat:startDate>_ <dcterms:publisher>_<prov:wasGeneratedBy>[ dcat:version] [dcterms:sp
atial].


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/MetadataDatasetDistributionSpecification_v2-4-0.pdf
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In the example:

20180118T0930_Svedala_IGMx-CO_2-0-0_Belgovia would indicate that Belgovia studies the
contingencies of Svedala for Belgovia’s observability area. Similarly, the file
20180118T0930_Espheim_IGMx-CO_2-0-0_Belgovia is the one containing the contingencies
of Espheim that Belgovia would use to study Belgovia’s observability area.

3.2.1.Conclusions
The SV-IOP participants:

e Recommend including in the File Naming chapter of the Metadata for Dataset and
Distribution Specification the optional attribute dcterms:spatial to indicate datasets
studying external contingencies.

3.3.Versioning the CO dataset

TSOs need to make sure they have control on the dataset versioning. For this purpose, the
Metadata for Dataset and Distribution Specification proposes to use the DCAT3 vocabulary.

The want to simulate that TSO sends a version of the data set, in this case Contingency dataset.

The following test datasets are used for exemplifying this concept. Readers might want to pay
special attention to when and why the dcat:version attribute changes value.
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e Belgovia vl CO: this is the starting point dataset.

o The dcat:startDate is 2025-05-16T718:00:00z.
o The dcat:version is 1.0.0.
o The dcat:isVersionOf indicates that is versioning the Belgovia-CO dataset.

o The dcterms:description (but also the content of the dataset) indicates that only
one contingency is studied.

e Belgovia_v2_CO: another contingency is added for a different validity period.

o The dcterms:description (but also the content of the dataset) indicates that a
new contingency is studied.

o The dcat:version is still 1.0.0 given that this dataset refers to a different validity
period from Belgovia_v1_CO.

o Indeed, dcat:startDate is 2025-05-17T18:00:00z.

e Belgovia_v3_CO: another contingency is added for a different validity period.

o The dcterms:description (but also the content of the dataset) indicates that a
new contingency is studied.

o The dcat:startDate is 2025-05-18T18:00:00z.

o The dcat:previousVersion indicates that the previous version was
Belgovia_v2_CO referring to Belgovia_v2_CO’s mRID.

e Belgovia_v4 CO: another contingency is added for a different validity period and it is
the “scheduled” version of another dataset.

o The dcat:nextVersion indicates that Belgovia_v4 _CO is the next “scheduled”
dataset replacing Belgovia_v2_CO.

o The dcat:version is still 1.0.0.

e Belgovia_CO: the final dataset to be used for operational purposes replacing a
previous one.

o The dcat:startDate is the same as the Belgovia_v3_CO dataset (25-05-
18T18:00:00Z).

o The dcat:previousVersion indicates that the Belgovia_CO dataset replaces
Belgovia_v3_CO.

o The dcat:version changes to 1.1.0 because on the one hand, the validity period
is the same as an already existing dataset (Belgovia_v3_CO), and on the other
hand, Belgovia has made some relevant minor changes.


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_v1_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_v2_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_v3_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_v4_CO.xml
https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Belgovia/Belgovia_instance/Belgovia_CO.xml
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o The adms:versionNotes is used to indicate what exactly caused the version
upgrade.

dcat:isVersionOf-
My-PSM:RemedialAction

dcat:isVersionOf dcat:isVersionOf

dcat:isVersionOf | )
dcat:isVersionOf

dcat;, iousVersi " 3
My-PSM:RemedialAction- My-PSM:RemedialAction- | CauPreviousVersion | - my-psm:RemedialAction-
2023-09-01 2023-09-02 2023-09-05
dcat:previousVersio
dcat:previousVersion dcterms:replaces

dcat:previousVersion)

dcat:nextVersion

My-PSM:RemedialAction-
2023-09-03

My-PSM:RemedialAction-
2023-09-05

Figure 11. Replacing a dataset usind dcter

Figure 13: Example versioning of a CO dataset

As highlighted before, the dcat:version changes values from 1.0.0 to 1.1.0 when Belgovia_CO
replaces Belgovia_v3_CO for the same validity period.

3.3.1.Conclusion
The SV-IOP participants:

e Are informed on the use of the DCAT3 vocabulary on dataset’s headers to indicate
versioning information.

e Recommend not using dcat:endDate in the Contingency datasets to indicate the
versioning information.
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4. Availability Schedule use case

4.1.AS_UC1: Exchange of outage information using the Availability
Schedule dataset

Svenska kraftnat sponsored this use case.
4.1.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.11.1 to read the use
case description.

4.1.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

4.1.3.Test notes

TenneT NL also has some other use cases for indicating outages information within their SGUs
(e.g., DSOs). They will bring them for inclusion in the RCP DES v2.4 and demonstration in the
ReliCapGrid model soon.

4.1.4.Test results
The results per tool are noted in section Annex: Test Use Cases Results.
SH shares some graphical results from Siemens OMDS:

e Before activating the AvailabilityPlan described in SvK’s AS dataset

> 224 4837 2244837
0,0000 0,0000
< PP_Brussels

TieLine_FR_BE3

224 4837 « 224 4837
0,0000 0,0000
P NORRSELE AT241

TieLine_FR_BE3_1



https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://github.com/entsoe-tso/relicapgrid
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e After activating the AvailabilityPlan described in SvK’s AS dataset (the “case”):

- 224 4837 -+ 224 4837
0,0000 0,0000
e e e PP_Brussels

TieLine_FR_BE3

ememmeaeeanens S PR NORRSELE AT241
Tieline_FR_BE3_1

4.1.5.Test conclusions
The SV-IOP participants:

e Endorse that ENTSO-E will add functionalities to support the Acknowledgement
(positive and negative) mechanism in the AvailabilitySchedule profile in future releases
of the Network Code profiles and RCP DES.

e Endorse that ENTSO-E will add functionalities to support the Bypassing
busbar/substation (creating a “long line”) use case in future releases of the Network
Code profiles and RCP DES.

e Endorse that ENTSO-E will add functionalities to support the Disconnection of single
underground cable units, that are part of 220-400 kV lines use case in future releases
of the Network Code profiles and RCP DES.

e Endorse that ENTSO-E will add functionalities to support the Active power restriction
and forecasted restriction in the reactive power control capability for SGU use case in
future releases of the Network Code profiles and RCP DES.
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5. Equipment Reliability use cases

5.1.ER_UC1: Power plant schedule level: Holding time after
remedial action + Limiting Ramping Down Within a Period

RTE sponsored this use case.

5.1.1.Use case description

Readers might refer to RCP DES v2.4 chapter (on the CGMES Library) 7.1.8.3.4 to read the full
use case description.

5.1.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

5.1.3.Test results
The results per tool are noted in section Annex: Test Use Cases Results.
5.1.4.Test notes

Some more conversation notes are offered in the lines down below.

TC introduces that when a power plant changes their power schedule level (either by TSO
demand or because the power plant decided to change the set point), in reality, one has to
wait a certain time until this level is adapted.

This is due to several reasons and constraints like physical machine behaviour, adapting to
grid’s state, etc.

SO makes the question whether as per today it is sufficient for the RAO to have one hour
definition as per in the SSH profile (within the IGM). TC explains that it is currently sufficient
having 1-hour resolution as in the SSH profile.

SH asks whether this use case is foreseen for outages

SO clarifies that in our use case this is the final schedule of a power plant that changes multiple
time and it is not a situation representing an outage. It is a constraint that the producer gives
the TSO.

SZ asks what is it considered to be a ramp down. It is important to define this to ensure that
the RAO is not confused and counts “false” ramp-downs.

TC defines that one ramp down consists of a decrease of a power plant production level from
a stable schedule to another regardless of how much time the power plant stays in such stable
(flat) level.


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://github.com/entsoe-tso/relicapgrid
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TC suggests that we would need to agree at TSO level how to configure the RAO so that it
understands, for instance, that going from 400 MW to 399.9 MW is not a ramp-down.

SH suggests implementing this feature an additional attribute defining what percentage of the
production each type of generator is allowed to reduce/increase its production.

5.1.5.Test conclusions
The SV-IOP participants:

- Acknowledge RTE’s Holding time after remedial action use case will be introduced in
RCP DES v2.4.

- Acknowledge RTE’s Limiting ramping down within a period use case will be introduced
in RCP DES v2.4.



2025 SV-IOP Report

ICTC approved on 11 September 2025 | 6 August 2025 e n t S O@

5.2.ER_UC4: Adding extended support for Power Transfer Corridor
(PTC) and HVDC

Energinet and Nordic RCC sponsored this use case.
5.2.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.10.3.1 and 7.1.10.3.2
to read the use case description.

5.2.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

5.2.3.Test notes

LT presents the use case and states that after the 2024 SV-IOP, CIM WG made some minor
modifications of the equipment reliability profile for exchanging power transfer corridors
information.

In the picture below showing the NCP 2.3 information model, we see that we need to have an
equipment pointing to a circuit and that it is not possible to link such equipment to a terminal.

Figure 14: PowerTransferCorridor diagram in NCP 2.3

In the subsequent release NCP v2.3.2, the proposal is that the equipment relationship is not
mentioned anymore. It is then now possible in NCP v2.3.1 (and future versions) referring to an
identifying terminal from the line circuit patterns, power transformer circuit or a direct current
circuit.


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
https://github.com/entsoe-tso/relicapgrid
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dass PowerTransterCorridor
| cass PowerTranslerComder/

Figure 15: PowerTransferCorridor for NCP v2.3.1 and subsequent versions

During the 2025 SV-IOP, Energinet presents how to test the use case in the scenario where the
limits are of a more fixed/stable nature and where the limits need to be updated in a scheduled
way.

ER indicates in the Test Notebook the information tester software vendors should use. Testers
import the data and execute the test use case steps as described in the use case document
guided by LT too.

SH comments that in Siemens ODMS, we get a lot of duplicated identifiers. We suggest having
a unique identifier of the datasets. Do not reuse all power transfer. SH informs that the ODMS
software needs to develop more features to support this use cases, but they understand the
logic.

5.2.4.Test results
The results per tool are noted in section Annex: Test Use Cases Results
5.2.5.Test conclusion

The SV-IOP participants:
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- Acknowledge that ENTSO-E includes CIM modelling guidance on Power Transfer
Corridors for transient stability studies, capacity between bidding zones studies and
system protection scheme studies purposes in the upcoming RCP DES v2.4.

5.3.ER_UC5: Modelling of generation from underlaying network
(Conventional and renewable): ExternalNetworkinjection and
EnergySource

Transnet BW sponsored this use case.

5.3.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.5.1 to read the use
case description.

5.3.2.Test use case

Consistent test data supporting this use case is yet to be created.

5.3.3.Test notes

5.3.4.Use case introduction

NB explains the need of Transnet BW within the CoreCCR project to model generation and load
(more concretely the modelling of renewable production based on power electronics) and the
increasing need to have more granular information about these elements due to
decommissioning of conventional generation power plants and the fact that non-conventional
generation is spread on the distribution grid.

NB exposes that a first challenge for TSOs is when it comes to modelling of redispatch with
decentralised power generation modules.

Within the energy transition framework and for the redispatching process used for congestion
management, TSOs increasingly need to rely not only on conventional power plants connected
to the transmission grid but also on smaller capacity power generators connected to a lower
voltage network. DSOs typically operate this lower voltage grid and its assets.

The main problem is that it is difficult to model increasingly smaller and more modular power
generating modules. This boils down into a lack of precision when forecasting the available
redispatch potential.

Associated to this problem is that the information on every different kind of unit is sparse and
it depends on what the SGU or DSO is providing to the TSO. For example, some generation
units provide scheduled production information, some others are only forecasted production
information, some can be monitored in real time, etc.


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
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In practice, these are barriers for modelling renewable production for every single
transmission grid bus.

5.3.5.Current deprecated and not CIM WG recommended modelling approach

NB explains a second requirements. TSOs are mandated by law (Article 5 of the EU RfG
2016/631) to reflect how much load and generation is inside the underlying grid and the
production technology is to be considered.

On the one hand, the CGMES 2.4 technical specification has limitations to model power
electronic-based generation.

NB explains that to overcome the CGMES 2.4 limitations, Transnet BW uses the following
modelling approach:

e Looking at the composition of generation load before reducing the network and
splitting the resulting buses to accurately reflect loads, generation and the production
type by using the EnergySource class in CGMES external network injection

e Using the EnergyConsumer class obviously for loads that allows to keep track of
generation and load types.

e Modelling redispatch potential and empty effect on different nodes by using the class
PowerShiftKeySchedule.

However, the CIM WG does not recommend the use of EnergySource class for enhancing
compatibility with CGMES 3.0 and Network Code Profiles reasons.

The additional problem with using EnergySource class is that TSOs are missing some
constraints from the generating unit like ramp times, shutdown costs, etc. that are important
to optimise redispatches.

A practical example of the currently (deprecated, not CIM WG recommended) modelling
approach compatible with CGMES 2.4:
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e EnergySource class is available to differentiate between production types as alternative
to GeneratingUnit

e EnergySource can be used to instantiate ExternalNetworklnjection or
EquivalentInjection in the NC profiles

e Relations between PowerShiftkeySchedule, PowerBidSchedule and EnergySource
ensure accurate modelling of redispatch potential

e The real situation representation: a power generation unit affects three buses on the
TSO grid:

g g &
Jus
l 1
_:.:_

o

e The way to model with EnergySource for reducing network connection buses along
with the use of redispatch power schedule

Y . y
RD Offer 2 (for a whole region RD Offer 1 (just nodal) |

nodes)
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5.3.6.CIM WG recommended modelling approach

NB introduces the CIM WG recommended approach that users can further read on the RCP
DES v2.4 chapter 7.1.5.1.

Introducing a new set of classes
o EquivalentPowerPlant

o EquivalentGeneratingUnit

e EquivalentGeneratingUnits inherits everything from GeneratingUnit
e EquivalentGeneratingUnit is connected to ExternalNetworklnjection
e The real situation: a power generation unit affects three buses on the TSO grid

e 9 e

: B

e The correct way to model this situation when doing the network reduction using the
recommended classes to keep all the necessary information to optimise the redispatch
is:

R T—
L B .

ExternalNetworklnjection A ExternalNetworklInjection B ExternalNetworkinjection B

EquivalentGeneratingUnit
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This is also linked with the network reduction process to study elements in lower voltage
levels.

5.3.7.How to support so TSOs transitioning from using EnergySource class to using

GeneratingUnit class for the modelling of renewable sources?

SV-IOP participants discuss what is the best transition strategy to support the recommended
CIM modelling of this use case.

The option number 1 seems to be the SV-IOP participants agreement.
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e Option 1: use ObjectRegistry to say that the two classes represent the same
information

o Pros:

= Easy transition for software tools. You have two separate instantiations,
and the OR profile tells you that they are the same.

= |t supports further transition for matching concepts between the TSO
and DSO world.

= This allows transition and change adoption. It introduces the OR dataset
which has to anyways be introduced for OPC.

o Cons:

= TSOs/Software Vendors need to implement the OR profile in their
systems.

= Risk of counting the power twice. But this is solved if software tools are
aware of it.

o SvK states that they agree with this proposal.

e Option 2: use ID of EnergySource instantiation for the instantiation of
ExternalNetworklInjection and/or Equivaletinjection.

o Pros:

=  Good way for transitioning.

=  Semantic web wise, this approach can easily be dealt with.
o Cons:

» Problem with ID duplication (which is not allowed). Software tools need
to model their internal semantical model to separate the two concepts.

= |tis a new requirement that is currently not existing anywhere else.

e Option 3: to have a link between the Equivalentinjection and the EnergySource in the
ER profile.

o Pros:

= The linkage between the two classes is explicitly indicated in the
information model.

o Cons:
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= |t is unclear in which situation you would use each concept. That is,
misleading guidance. It needs to be very well documented so that
newcomers understand this implementation.

= The association has a special meaning that no other association has.

» The ER profile is not getting stable. ENTSO-E will need to change the ER
profile version when the transition is over.

= Danger of not having visibility on the connection and counting the
power twice.

o This option is completely not recommended by the CIM WG as it would change
everything. SvK agrees with this statement.

e Option 4: to allow the use of PowerShiftKey in the EnergySource.
o Pros:
= Very easy transition between the two concepts
= Very easy implementation in software tools
» This would allow differentiation of energy source by fuel type.
o Cons:

= ENTSO-E would foster the wrong use of EnergySource to model
renewable generation which not leading TSOs to have better visibility
on their models (i.e., dynamic studies, etc.).

= |tis against the CIM WG recommendation.
5.3.8.Use case conclusion
The SV-IOP participants:

- Acknowledge that ENTSO-E will add two new classes linked to Transnet BW use case:
EquivalentGeneratingUnit, EquivalentPowerPlant, EquivalentPowerElectronicsUnit

- Endorse ElectricalChargingUnit and MobileElectricalUnit to start linking with the
Network Code on Demand Response requirements.

- Recommend using the ObjectRegistry profile to indicate two classes represent the
same information (option 1 above) to transition from using EnergySource class to
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using GeneratingUnit class for the modelling of renewable sources in the underlaying
transmission grid.

ACTION 25SVIOP-04: TSOs, RCCs and Software Vendors to check internally the
recommendation to use the ObjectRegistry profile to indicate two classes represent the same
information (option 1 above).
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6.SIPS use cases

6.1.Guidance on coordinated and non-coordinated SPS/SIPS

JS explains the differences between coordinable and non-coordinale SPSs and the way to
differentiate them by using the SchemeRemedialAction.

All of the SPS that PSE will present are non-coordinable SPSs and they may not be used in the
CSA process.

RN remarks that the word “coordinable” might not be the best name. JS answers that the name
of the process that will use the SPS is ROSC. The last letter refers to “coordination”. TSOs need
to define which SPS will be included in the ROSC process. The non-coordinable ones can be
included in the studied but RCCs would not have the right to arm them. This is very specific to
the CORE region and other regions might not have this logic.

RN argues that a SIPS/SPS is a kind of remedial action that can be automatically triggered so
they does not see the point to send it to the remedial action optimiser. SO makes the remark
that the arming of the SPS is what can be optimised at RCC level.

SO informs that in real-time operation you would have a message saying that “this has been
triggered”. In CIM, you can also define this.

Another thing that you can use, and it is what is demonstrated in these use cases, is to use the
PinGates to “force” things to fail and study it.

An additional way for tripping elements, is the use of PinEquipmentTripping.
The three ways are complementing.

SH informs that ODMS is able to build the case and we are able to test the actions of the SIPS
but not the triggering of the actions.

6.1.1.Conclusion.
The SV-IOP participants:

- Suggest CoreCCR to explain what the RAO is optimising the SIPS and try to find a better
name along with Nordic RCC.

- Acknowledge that additional guidance on the definition of (non)coordinated SPS is
included in chapter 7.1.9.1.1 of RCP DES v2.4.
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6.2.SIPS_UC2: Run-back function on HVDC link and implementing
SIPS Gate Logic with Cardinality Constraints

PSE sponsored this use case.
6.2.1.Use case description

This SPS protects the elements of the HVDC line and the elements connected to the same
substation.

The logic is quite simple.

Because we are using the equivalent injection to model the HVDC the use case is split into two
parts: first for the import case and then for the second for the for the important for the
exposure an error.

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.3 to read the full
use case description.

6.2.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.2.3.Test results

The results per tool are noted in section Annex: Test Use Cases Results.
6.2.4.Test conclusions

The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.3.SIPS_UC3: Modelling Current Flow Conditions Against PATL or
TATL

PSE sponsored this use case.
6.3.1.Use case description
For this case, we only need this PinOperationalLimit and not PinTerminal.

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.4 to read the full
use case description.

6.3.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.3.3.Test results
The results per tool are noted in section Annex: Test Use Cases Results.
6.3.4.Test conclusions

The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.4.SIPS_UC4: Modelling element disconnection by monitoring the
power flow

PSE sponsored this use case.
6.4.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.8 to read the full
use case description.

6.4.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.4.3.Test results
The results per tool are noted in section Annex: Test Use Cases Results.
6.4.4.Test conclusions

The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.5.SIPS_UC5: Overvoltage protection

PSE sponsored this use case.
6.5.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.6 to read the full
use case description.

6.5.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.5.3.Test results

The results per tool are noted in section Annex: Test Use Cases Results.
6.5.4.Test conclusions

The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.6.SIPS_UC6: Anti-swing protection

PSE sponsored this use case.
6.6.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.7 to read the full
use case description.

6.6.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.6.3.Test results
The results per tool are noted in section Annex: Test Use Cases Results.

FM informs that they needed to downgrade the header and then, they could import the
model. They can visualise the triggers and the contingency analysis can be executed.

6.6.4.Test conclusions
The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.7.SIPS_UC7: Running multiple power flows + SIPS_UCS:
Automatic Generation Shedding

PSE sponsored this use case.
6.7.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.8 to read the full
use case description.

6.7.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.7.3.Test results
The results per tool are noted in section Annex: Test Use Cases Results.
6.7.4.Test conclusions

JS wants to discuss how to model the decision tree. SO thinks that this needs to be elaborated
in the RCP DES v2.4.

ACTION 25SVIOP-06: SO and JS to investigate how to associate the stages in the SIPS with the
branch of the decision tree. In case of two remedial actions (meaning two different SIPS), we
should have one more advanced SIPS with a single stage that is able to trigger different stages.

Conclusion. The SV-IOP participants:

- Acknowledge PSE’s SIPS use case will be introduced in RCP DES v2.4.
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6.8.SIPS_UC9: Correction of generation production following a
certain logic due to a power flow limit violation

Swissgrid sponsored this use case.

6.8.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.9.9 to read the full
use case description.

6.8.2.Test use case

The test use case (including test expected results, test data and test flow) is described in the
ReliCapGrid repository.

6.8.3.Test results

The results per tool are noted in section Annex: Test Use Cases Results.

6.8.4.Test notes

DB explains that this SPS is only monitoring the system and triggering some actions if some
conditions are met. It is not based on a contingency.

DB asks what they should use it just to see if the generators are in operation. So for example
set it to one or is it correct to use it straightforwardly rise to 300 to see if they're producing
actually over 300 megawatts?

e SO mentions that if you have spinning reserves, then you wouldn't really produce
anything. This is a question we've been arguing about for a long time because.

o There is ambiguity in the CIM model to indicate whether a machine is “alive”
when they have a schedule. That is, if the generator is not alive, it cannot
produce anything but, it can be alive and not produce anything.

o The way that Swissgrid has modelled (except for the use of PinEquipment
instead of PinTerminal) to model the threshold is ok precisely because of this
ambiguity and this use case supports the introduction of new functionalities in
the new version of the CIM standard (CIM v18).

DB asks whether for this SPS, some of the conditions are that the lines are in operation and
the transformer as well are currently we modelled by setting the PIN terminal to be greater
than the threshold 1 or whether it matters.

e SO suggests to use try to pick where you actually have measurement in the real time
system measurements like the Terminals. Instead of modelling this with PinEquipment,
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use PinTerminal. Be aware that we are simulating what is happening on the field so in
general we need to use this principle when modelling.

6.8.5.Test conclusions

The SV-IOP participants:

- Recommend the use of PinTerminal instead of PinEquipment to check whether a
generator is in operation (i.e., assigning it to value 1 MW) and whether a generator is
producing over a certain threshold as it embraces future better solutions for modelling
this information in upcoming versions of the CIM standard by IEC.

- Acknowledge Swissgrid’s SIPS use case will be introduced in RCP DES v2.4.
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7.State Instruction Schedule use cases

7.1.RA_PBS_UC1: Power Bid Schedule dependency (Parent-Child
dependency)

TenneT the Netherlands sponsored this use case.

7.1.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.8.3.3.1 to read the
full use case description.

The changes in the UML from NCP 2.3.2 to 2.4 in the PowerBidDependency class are
highlighted in Figure 16 and Figure 17. Reader might remark:

e The change addition of guidance in the description of the attribute delay.
e The introduction of the attributes:

e delayKind

e runtime

e runtimeKind

class PowerBidSchedule/

BaselrregularTimeseres
«NC»
PowerBidschedule +MainPowerBidSchedule +PowerBidDependency «NC»
] «NC» 0. PowerBidDependency
«NCx»
+ activationCost: Decimal [0..1] «NC»
+ currency: Currency [0..1] +DependentPowerBidSchedule +DependentBidDelay + delay: Duration [0..1]
+ direction: BidDirectionKind [0..1] + kind: PowerBidDependengyKind
+ isFixed: Boolean [0..1] 1 NG 0" +  mRID: String
+ isOffer: Boolean [0..1]
+ leadTime: Duration [0..1] «enumeration,NC»
+ maximumuUptime: Duration [0..1] PowerBidDependencyKind
+ maxRampDownP: ActivePower [0..1] Jiterals 7 alm )
+ maxRampUpP: ActivePower [0..1] . PowerBidscheduleTimePoint
+ minimumOffTime: Duration [0..1] I — -
+ minimumUptime: Duration [0..1] T ——— “r 7 )
+ priority: Integer [0..1] + atTime: DateTime i
+ shutdownCost: Decimal [0..1] +PowerBidSchedule  +PowerBidScheduleTimePoint ™ mlnlmumActlvatlonP: AdivePower [0..1]
+ totalMaxim umEnergy: RealEnergy [0..1] +  p:ActivePower
+ totalMinimumEnergy: Rea Energy [0..1] | “NC» 1.+ i priceiDecinallIDEN
+ reservePrice: Decimal [0..1]
+ steplncrementP: ActivePower [0..1]

Figure 16: Extract of the SIS profile in NCP 2.3.2
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class PowerBidSchedule

BaselrregularTimeSeries

«NC»
PowerBidSchedule

«NC»
activationCost: Decimal [0..1]
currency: Currency [0..1]
direction: BidDirectionKind [0..1]
isFixed: Boolean [0..1]
isOffer: Boolean [0..1]
leadTime: Duration [0..1]
maximumuUptime: Duration [0..1]
maxRampDownP: ActivePower [0..1]
maxRampUpP: ActivePower [0..1]
minimumOffTime: Duration [0..1]
minimumUptime: Duration [0..1]
priority: Integer [0..1]
shutdownCost: Decimal [0..1]
totalMaximumEnergy: RealEnergy [0..1]
totalMinimumEnergy: Rea Energy [0..1]

+++++++++++++++

+MainPowerBidSchedule +PowerBidDependenc

«NC»
PowerBidDependency

«enumeration,NC»
PowerBidDependencyKind

7 «NC» 0.

+DependentPowerBidSchedule

+DependentBidDelay

1 «NC» 0.*

+PowerBidschedule +PowerBidScheduleTimePoi

+ 4+ 4+

«NC»
delay: Duration [0..1]
delayKind: ReferenceVvalueKind [0..1]
kind: PowerBidDependencyKind
mRID: String
runtime: Duration [0..1]
runtimeKind: ReferencevalueKind [0..1]

literals
exclusive
inclusive
restrictive

&NC»
PowerBidScheduleTimePoint

«NC» I

+
T

+
+
+
+

«NC»
atTime: DateTime
minimumActivationP: ActivePower [0..1]
p: ActivePower
price: Decimal [0..1]
reservePrice: Decimal [0..1]
stepincrementP: ActivePower [0..1]

«enumeration,NCx»
ReferencevalueKind

literals
exact
minimum
maximum

Figure 17: Extract of the SIS profile in NCP 2.4

7.1.2.Conclusions

The SV-IOP participants:

- Agree that guidance on the PowerBidDependency class to model parent-child
relationships will be added in the RCP DES v2.4.

- Acknowledge that two new attributes delayKind, runtime and runtimeKind are added
to the PowerBidDependency class in NCP v2.4.

- Acknowledge that PowerBidDependency class in NCP 2.4 can model the CoreCCR use
parent must be active” and “parent-child

n u

case “parent-child must run”, “child delay”,

duration activation relation”.
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7.2.RAS_UC1: Topology Remedial Action Activation per Timeframe

7.2.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.1.8.2 and its
subchapters to read the full use case description.

7.2.2.Use case notes

The concern is that in the network, they will model a certain amount of remedial action. Some
TSOs will model topology remedial actions as a set of them. For instance, a topology remedial
action could be opening a switch and, also changing taps of a transformer. That is, the remedial
action is the whole set applied but not the individual remedial actions inside the set.

RTE would like to be able to design a schedule at RA level and not at GridStatAlteration Level.

Another concernis that it is currently open to interpretation that the TSO can choose the “sub”
remedial actions within the set. This is not allowed in the Core region. The remedial actions
are defined “offline”, and they cannot be modified.

SO asks what the connection between breaker and disconnector is. TC does not have a strong
opinion on that. TSO need to be aware that if they have modelled the disconnector and the
breaker separately, they need to activate them both in the remedial action

7.2.3.Conclusions
The SV-IOP participants:

- Agree that guidance on the use of GridStateAlteration and GridStatelntensitySchedule
classes for modelling Topology Remedial actions will be added in the RCP DES v2.4.
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7.3.StatusKind of RemedialActionSchedule when individual
decisions are provided via RemedialActionScheduleAcceptance

CorNet project sponsored this use case.
7.3.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.4.4.1 to read the full
use case description.

7.3.2.Use case notes
JK asks to introduce this topic to the SV-IOP participants.

JK argues that, when the TSO wants to accept a remedial action using the
RemedialActionAcceptance class, it would actually be enough to send the
RemedialActionScheduleAcceptanceKind enumeration already foreseen in such class also
linked with the information in the RemedialActionSchedule class.

In that sense, JK wonders what the added value of the statusKind attribute in the class
RemedialActionSchedule is. That is, an individual TSO is “accepting” a remedial action, they
should not state that it is agreed in the statusKind attribute of the RemedialActionSchedule
class because the RCC has not yet put the information of neighbouring TSOs together.

Cl explains that, when a TSO is agreeing on a certain remedial action, TSOs need to refer to the
RAO schedule and that the TSO is not sending a new schedule in the form of RAS dataset.

On the other hand, when a TSO is refusing a certain remedial action, TSOs must suggest an
alternative remedial action to implement.

This point will mark the separation between an old/outdated schedule that the TSO would not
share with the RCC—thus the TSO does not need to update the status of such schedule—and
a new/updated schedule that the TSO would share with the RCC to reflect the proposed
alternative remedial action.

Such alternative would be connected to a schedule through the RemedialActionSchedule class.
At this moment, TSOs would need to use the value of the enumeration
RemedialActionScheduleStatusKind set to proposed when sharing the information with the
RCC.

TC makes a presentation on the remedial action acceptance topic.

On the left of the picture, we expose a simple example where the RCC sends the TSO a
proposed RemedialActionSchedule dataset that indicates that the TSO has not yet validated
such proposal making use of the linked RemedialActionScheduleAcceptance class, setting its
kind to waiting.

The TSO will have to answer the proposition and there is no reason to repeat the information.
This is the reason why TSOs could be allow to answer the RCC proposal just by sending the
Remedial Action Schedule (RAS) dataset including only the
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RemedialActionScheduleAcceptance class referencing the mRID of the initial RAS dataset the
RCC proposed.

SO comments that all datasets shall make use of the attribute generatedBy in their headers so
it is clear which actor provided the information.

In the context of this discussion and in order to correctly track the version of datasets during
a negotiation, there are two options from the data exchange perspective:

1. Updating already existing information and create a new mRID for the updated
information.

2. Updating already existing information and refer to the original item mRID expressing
that it is an upgraded version.

However, a general rule is that actors should only use their mRID and not other actors’ mRIDs,
in order to avoid negotiation misunderstandings.

For more clarification, the update of the datasets could be implemented in a regional platform
or directly by updating new datasets in XML. In Core CCR, TSOs are requesting to provide
acceptance information in both ways: through user interface in the regional CorNet platform
and the other is through XML in Network Code profiles.

7.3.3.Test use case

Currently, there is no test use case or test data associated with this use case.
7.3.4.Conclusions

The SV-IOP participants:

e Clarify that when TSOs agree in the remedial action schedule negotiation process, TSOs
would refers to the schedule RAO proposes, and they can use statusKind set to agreed.

e Clarify that when TSOs refuse in the remedial action schedule negotiation process,
TSOs would not have to exchange their original schedule dataset at all—it would be
just a reference to an existing mRID—so the statusKind might not be used.

e Recommend using the RemedialActionSchedule class with the enumeration
RemedialActionScheduleStatusKind set to proposed when a TSO is refusing a remedial
action and sending a new Remedial Action Schedule dataset.
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8. Remedial Action Schedule use cases

8.1.RA_UC1: Remedial Actions agreed in Fast Activation Process
(FAP) + Indicating the process provenance (source) of remedial
actions

TenneT the Netherlands and TenneT Germany sponsored this use case.
8.1.1.Use case description
Readers might refer to RCP DES v2.4 chapter to read the full use case description.

8.1.2.Use case notes

SZ introduces the FAP process and the use case to reflect provenance information for it.
In the intraday CROSA processes, the 16 Core TSOs solve the congestions in the grid.

Typically, if a TSO has a congestion issue that cannot wait until the next CROSA process, then
it has the option to trigger a Fast Activation Process. Another example is where a TSO has an
overvoltage

However, due to the definition of FAP as per the CSAm (2024), real time actions might also fall
into de category of FAP. This would mean that a given TSO would have many FAPs during the
day.

Additionally, Core TSOs need to report the triggering of such FAPs their regional platform
(CorNet). Some TSOs could just use the platform and some other may choose to use the
Network Code Profiles to provide the information.

8.1.3.Provenance and Data Traceability

SO presents the W3C PROV-O framework and the justification for using it instead of a custom
log file or ad-hoc formats.

PROV-0 is the W3C’s ontology for representing provenance information — the origin, history,
and lifecycle of data, documents, and processes. It enables systems to track how data was
generated, by whom, and under what circumstances.

Some of the reasons why using data provenance and traceability matter are:

e Enables data traceability, auditability, and trust.

e Supports reproducibility in scientific and analytical workflows.

e Provides a semantic framework for integration with RDF, Linked Data, and FAIR data
principles.

e Used in metadata catalogues, data pipelines, Al training provenance, and regulatory
compliance.
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Figure 18 shows the W3C PROV-O model which is in principle simple. There are four main
concepts:

e Entity: it can represent a file or some kind of physical artifact.

e Activity: it is using something or generating something.

e Agent: it is executing the activity, and it could be a person, IT system, etc.
e Times and dates.

wasDerivedFrom
Entity
wasAttrlbutedTo
wasGenerated By
Agent used
actedOnBehalfOf
wasAssociatedWith
Activity
startedAtTime endedAtTime
xsd:dateTime wasInformedBy xsd:dateTime
Figure 1. The three Starting Point classes and the properties that relate them.

The diagrams in this document depict Entities as yellow ovals,
Activities as blue rectangles, and Agents as orange pentagons.
The responsibility properties are shown in pink.

Figure 18: W3C PROV-0O model

SO highlights the importance of allowing interoperability of system logs so the information of
data traceability and provenance can be understood across systems. This is indeed the main
driver for using PROV-O are:

e PROV-0Ois a W3C standard, widely adopted and tool-compatible

e Enables cross-system integration, not locked to one application

e Easily aligns with RDF, DCAT, SHACL, JSON-LD, and FAIR (Findable, Accessible,
Interoperable and Reusable) principles.

Additionally, PROV-O is well suited for machine-readability and the use of queries:

e Unlike flat logs, PROV-0 supports SPARQL querying
e Enables automated reasoning, validation, and impact analysis
e Works across layers (data, process, agent, time)

SO advises the SV-IOP not reinventing the wheel or creating a custom format for logging data
provenance:

e Machine-Readable and Queryable

e Unlike flat logs, PROV-0 supports SPARQL querying

e Enables automated reasoning, validation, and impact analysis
e Works across layers (data, process, agent, time)
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8.1.4.Practical implementation suggestion

8.1.5.Use of Reference Data dataset

In practice, SO talks about how to realise this in practice. Inside the Reference Data dataset or as an
separate dataset, TSOs could have a predefined list of all the activities.

For the sake of this example, let us define the use of the RAS dataset in the FAP process. Figure 19
shows that for that matter:

e prov:Activity, defines an unique identifier of the activity.
e dcterms:title, gives a title to the activity (i.e., IGM-FAP).

e dcterms:description, gives a general description to the activity.

In ReliCapGrid, the dataset Activity CGM-PV aims a providing an example of such activity list.

<prou:Activity rdf:1D="_8a76eclb-ee8c-48c3-8bbe-38c57aefa8a4">
<prou:type>Schedule</prou:type>
<dcterms:title>IGM-FAP</dcterms:title>
<dcterms:description xml:lang="en">This is the action of proposed Remedial Action Schedule (RAS) as part of Fast
Activation Process (FAP) for Individual Grid Model (IGM).</dcterms:description>
</prou:Activity>

Figure 19: Example use of Reference Data for the FAP. Extracted from ReliCapGrid.

8.1.6.Use of Remedial Action Schedule dataset

When producing the RAS dataset in the framework of the FAP, its header information could indicate
the activity generating such dataset as shown in Figure 20.

e dcat:isVersionOf, provides the information this RAS dataset is the one used in the FAP and
not the RAS used for other purposes.

e prov:wasGeneratedBy, indicates that the activity triggering the creation of this dataset is the
IGM-FAP previously defined in the reference data dataset.

The Svedala FAP_RAS provides a representation of this example in ReliCapGrid.

<dcat:Dataset rdf:about="urn:uuid: 4ced79a6-1cda-476c-86ac-b8c0d6bficof ">

<dcat:isVersionOf rdf:resource="https://energy.referencedata.eu/Test/Model/TSO-Svedala-RAS-FAP"/>

<dcterms:publisher rdf:resource="https://energy.referencedata.eu/test/party/TSO-Svedala"/>

<dcterms:title>20250214_Svedala_IGM-FAP_RAS_ul-0-0-alpha-1</dcterms:title>

<prou:wasGeneratedBy rdf:resource="https://energy.referencedata.eu/Activity/IGM-FAP"/>
</dcat:Dataset>

Figure 20: RAS dataset header for FAP purposes. Extracted from ReliCapGrid.

8.1.7.Use of Security Analysis Result dataset

On the other hand, when reporting the congestion using the SAR dataset, the header of such
dataset uses the attributes shown in Figure 21.

e dcat:isVersionOf to indicate that this SAR dataset is used in the context of the FAP.


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/ReferenceData/Activity_CGM-PV.xml
https://entsoe.sharepoint.com/sites/2024SV-IOPforRegionalCoordinatiohttps:/github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_FAP_RAS.xmlnProcesses/Shared%20Documents/2025%20SV-IOP%20for%20NCP_test/Shared%20Folders/07_SV-IOP_PhysicalEvent/2025%20SV%20IOP%20-%20agenda.pptx
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e prov:wasGeneratedBy, indicates that the activity triggering the creation of this
dataset is the IGM-SAR activity previously defined in the reference data dataset.

o Note: the description of this activity is out of the scope of the example but
one could imagine that it is an activity in which TSOs perform an analysis of
the system security limits when executing contingencies.

e dcterms:references, indicates any additional datasets the TSOs might have used to
assess that the system is contains a security violation. In this example, we have
referred to an SV dataset with the results of the power flow.

CIM WG still works in the construction of an example of this concept using the ReliCapGrid
model.

<dcat:Dataset rdf:about="urn:uuid:4129d214-f57e-4a2b-b14c-c5ef458b6703">

<dcat:isVersionOf rdf:resource="https://energy.referencedata.eu/Test/Model/TSO-Svedala-SAR-FAP"/>

<dcterms:publisher rdf:resource="https://energy.referencedata.eu/test/party/TSO-Svedala"/>

<dcterms:title>20250214_Svedala_IGM-SAR_ul-0-0-alpha-1</dcterms:title>

<prouv:wasGeneratedBy rdf:resource="https://energy.referencedata.eu/Activity/IGM-SAR" />

<dcterms:references rdf:resource="urn:uuid:5b6a8b13-4c20-4147-8ed6-7249e303e647" ~<!- Point to SV -->
</dcat:Dataset>

Figure 21: Proposed use of the SAR dataset header.

8.1.8.0ption 1 to reflect provenance information: Use of a separate Log file (new
Provenance dataset)
SO describes a more elaborate option to keep track and trace the FAP triggering. It would

consist on a separate log file (an additional dataset) containing the records of the actions
triggering the FAP and due justification.

The Figure 22 shows the use of the header’s attributes as reasoned before.

On the other hand, Figure 23 shows the main attributes the Provenance dataset could make
use of:

e prov:Activity, creates a new unique activity for recording the provenance of the
information.

e prov:specializationOf, indicates that this Provenance dataset inherits somehow from
the IGM-FAP activity defined in the reference data dataset.

e prov:wasAssociatedWith, gives the main information that shall be recorded in the log
file. Indeed, the main purpose of such Provenance dataset would be to indicate, for
instance, which software system produced the FAP.

e prov:wasinfluencedBy, links to the SAR dataset indicating the system security
violation used for the FAP.

Additionally, the Svedala FAP PV is a prototype example using ReliCapGrid still under
discussion.



https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_FAP_PV.xml
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Header/Dataset
<dcat:Dataset rdf:about="urn:uuid:501e6690-60d1-4023-ab35-fe41b7310e03">

<dcat:isVersionOf rdf:resource="https://energy.referencedata.eu/Test/Model/TSO-Svedala-FAP-PV"/>

<dcterms:publisher rdf:resource="https://energy.referencedata.eu/test/party/TSO-Svedala"/>

<dcterms:title>20250214_Svedala_IGM-FAP_PV_ul-0-0-alpha-1</dcterms:title>

<prou:wasGeneratedBy rdf:resource="https://energy.referencedata.eu/Activity/IGM-FAP-PV"/>
</dcat:Dataset>

Figure 22: Example of a proposed new Provenance dataset's header. Extracted from ReliCapGrid.

File content

<prou:Activity rdf:ID="_50d40ee3-7c0c-47e5-a6f9-044e13127626">

<prou:type>Provenance</prou:type>

<dcterms:title> 20250214_Svedala_IGM-FAP-PV</dcterms:title>

<dcterms:description xml:lang="en">Provenance for the Fast Activation Process (FAP) for Individual Grid Model
(IGM).</dcterms:description>

<prou:specializationOf rdf:resource="https://energy.referencedata.eu/Activity/IGM-FAP"/>

<prou:wasAssociatedWith rdf:resource="https://energy.referencedata.eu/CGM/SoftwareAgent/3f4ed5cb-b627-
4922-b9ea-19ba419alc7a"/>

<prouv:generatedAtTime>2025-02-14T11:00:00Z</prov:generatedAtTime>

<prov:wasinfluencedBy rdf:resource="urn:uuid:4129d214-f57e-4a2b-b14c-c5ef458b6703 " <! -Point to SAR-->
</prou:Activity>

Figure 23: Example of a proposed new Provenance dataset's content. Extracted from ReliCapGrid.

Option 2 to reflect provenance information: Use of prov vocabulary in RAS dataset’s header

SO shows an alternative, simpler solution to indicate the provenance information for the FAP
within the RAS dataset’s header.

Readers might notice that previous Figure 22 and the Figure 24 display the same information
however, the latter has added two additional attributes to convey the provenance information
in the RAS dataset’s header.

The Svedala RAS_FAP_simple is a prototype example dataset using ReliCapGrid.

Header/Dataset
<dcat:Dataset rdf:about="urn:uuid: 4ced79a6-1cda-476c-86ac-b8c0d6bficof ">

<dcat:isVersionOf rdf:resource="https://energy.referencedata.eu/Test/Model/TSO-Svedala-FAP"/>

<dcterms:publisher rdf:resource="https://energy.referencedata.eu/test/party/TSO-Svedala"/>

<dcterms:title>20250214_Svedala_IGM-FAP_u1-0-0O-alpha-1</dcterms:title>

<prouv:wasGeneratedBy rdf:resource="https://energy.referencedata.eu/Activity/IGM-FAP"/>
</dcat:Dataset>

Added information to the Header Dataset

.... added

<prouv:wasAssociatedWith rdf:resource="https://energy.referencedata.eu/CGM/SoftwareAgent/3f4ed5cb-
b627-4922-b9ea-19ba419aic7a"/>

<prouv:wasinfluencedBy rdf:resource="urn:uuid:4129d214-f57e-4a2b-b14c-c5ef458b6703 " <!-Point to SAR-->

Figure 24: RAS dataset header for FAP purposes and indicating provenance information. Extracted from ReliCapGrid.


https://github.com/entsoe-tso/relicapgrid/blob/main/Instance/NetworkCode/Svedala/Svedala_instance/Svedala_FAP_RAS_simple.xml
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8.1.9.Discussing the options

SV-IOP participants discuss on the two options SO presented to represent provenance
information:

Option 1: Use of a separate Log file (new Provenance dataset)
e Pro:
e Traceability.
e Modularity and avoiding duplicating information.
e TSOs do not need to generate the SAR profile in their local tool before
sending it to the regional platform.

e The PV (Provenance) dataset would be something new TSOs, and
software vendors may need to implement.

Option 2: Use of prov vocabulary in RAS dataset’s header
e Pro:
e Offers traceability too.
e Simpler solution.
e Con:

e Lack of modularity: if software tools do not import both SAR + RAS
datasets, they will lack contextual information for the provenance of
the data.

e TSOs must define the SAR dataset before.

e TSO need to create a RAS with a dangling reference to the SAR.

Core TSOs representatives lean more towards option 2 although open discussions on the final
implementation of this use case are still ongoing.

SH points out that although this example only mentioned the SAR and RAS profiles in the
framework of FAP, the reflection of provenance information might be a common use case for
any other profile and business process. TSOs and software vendor community may reconsider
how to implement a standardised data exchange of provenance information.

8.1.10.Conclusion

The SV-IOP participants:

Agree the need to exchange the provenance information in a machine-readable way
(i.e., not in the form of a free text field).

Recommend using DCAT PROV vocabulary, which is already in use in the Network
Code Profiles and its use is described in the Metadata and Dataset Distribution Data
Exchange Specification v2.4 (in the short term only for RAS and SAR datasets).
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- Recommend regional implementation projects choosing whether they would prefer
to exchange provenance information in a separate dataset (i.e., new Provenance
dataset) or in the header of the already existing datasets (i.e., RAS, SAR, etc.).

- Acknowledge that an introduction to TenneT Germany’s sponsored Data Exchange
for the Fast Activation Process (FAP) use case will be introduced in RCP DES v2.4.
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8.2.RAS_UC2: Decision about accepted/refused remedial actions
for Remedial Action Coordination process

Swissgrid sponsored this use case 8.1.

8.2.1.Use case description

Readers might refer to RCP DES v2.4 (on the CGMES Library) chapter 7.4.4 to read the full use
case description.

8.2.2.Use case notes

ER introduces the topic having related to the RemedialActionScheduleAcceptance class and
within it, an enumeration called RejectionReasonKind and its values. TSOs at least in CORE
region need to state the reason why they might accept or refuse a remedial action.

JK explains what the planned procedure in CORE region is. The idea is using the CorNet regional
platform to publish the remedial action schedule (RAS) profile to TSOs where we would have
regenerated these classes for acceptance so that the TSOs know who is coordinating a given
remedial action. TSOs would then need to reply gain with their new action schedule where
through this acceptance clause they would tell the platform whether they accept or reject.
Finally, the CorNet platform evaluates those individual decisions, aggregates the final status
on the level of remuneration, schedule, and then it produces the schedule as an output, saying
whether the remote action was agreed or rejected.

In CORE, we have basically 2 levels of the coordination. The first is a the individual TSO level,
where they can emit a status (i.e., accepted, refused, etc.). For this purpose, we have this
remedial action schedule acceptance class and enumeration.

Later, we have coordinated status at regional level which is the final result for the remedial
action schedule as such across all the TSO. At this stage, remedial actions are agreed or they
are rejected basically.

In this second stage, when TSOs are coordinating using the NC profile, they need to have a way
how to refuse and most importantly, to provide a reason. As per today in the RCP DES v2.3.2,
it is not possible to provide such reason.

8.2.3.Test use case
Currently, there is no test use case or test data associated with this use case.
8.2.4.Conclusions

The SV-IOP participants:

e Agree on providing this reason for rejection reason using the rejectionReasonKind
attribute (as optional) using te RejectionReasonKind enumeration (within the
Remedial ActionScheduleAcceptance class).


https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/
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e Agree on adding an attribute Reason as free text option in the
RemedialActionScheduleAcceptance class so operators can complement the
enumeration.

= This is supported by RTE and Nordic RCC

e Agree keeping the rejectionReasonKind attribute in case the methodology changes and
other CCRs (i.e., SWE, Nordic, etc.) want to use it.
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9. Common session with CGM Building Process IOP

The 2025 SV-IOP participants shared a morning session with the CGM BP |OP participants,
mainly TSO and RCC representatives focused on increasing the quality of IGMs and CGMs for
operational purposes.

Though the details of the conversations will remain confidential, this report offers a high-level
overview of the conversations and main conclusions.
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9.1.Power Flow setting from standardisation perspective

Currently, software tools are using their own methods for calculating power flow settings.
Thus, there is no clear reference either for TSOs or software vendors to convey the information
they are using in their solvers.

Cl explains that there is a profile to indicate this information, but it is not implemented. For
the settings, there is some guidance in the QoCDC but is only 10% of what is needed.

More concretely, there are three parameters that specially influence the behaviour of the
power flow solver algorithm: transformerRatioTapControlType,
transformerPhaseTapControlType, switchedShuntControlType. They are proposed to be
deleted—that is, software vendors are recommended not to use them—as they overwrite the
control at power flow calculation level.

PowerFactory, Artelys (PowSyBI), PowSyBIl or ODMS software do not use such parameters.

There is a technical way to make OPDE get the data from Energy Reference Data published on
the internet without OPDE being connected to the internet.

DIgSILENT thinks that having the settings of the power flow across tools will help software
vendors to pass CGMES Conformity. OMDS shares the same idea, however they think that
running interoperability testing related checking tolerances might be more difficult because
this is a non-linear problem, so you cannot expect to get exactly the same result.

9.1.1.Conclusion

The SV-IOP and CGM BP IOP participants:

- Recommend not using transformerRatioTapControlType,
transformerPhaseTapControlType, switchedShuntControlType in the power flow
algorithm solving.

- Recognise that PowerFactory (by DIgSILENT), CorNet Power Flor Solver by Artelys,
PowSyBlI (by Linux Foundation Energy) or ODMS (by Siemens A.G.) software do not
use the transformerRatioTapControlType, transformerPhaseTapControlType,
switchedShuntControlType parameters.


https://energy.referencedata.eu/
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9.2.CGM quality fit for CSA processes

9.2.1.IGMs/CGM quality fit for the purpose of Regional Coordination Processes
(CSA, CCC, OPC & STA)

HV introduces the topics for discussion and talks about the completeness and quality of CGM
model used in the CGM IOP.

During the meeting, the SV-IOP and CGM IOP participants discussed on the situations that
might lead to a CGM not being acceptable for operational processes (i.e., to be used in the CSA
process). One of these situations refer to the number of IGMs the RCC is capable of merging
to form the pan-European CGM.

9.2.2.Model Validity / Consistency

HV explains that in QoCDC they have more than 100 rules derived from the CGMES standard,
and the business needs to validate a CGM.

However, currently, there is no crosschecking between the IGMs/CGM with the Network Code
Profiles used for CSA (or the other Regional Coordination Processes).

ER also points out that there is no tool performing validation on the Network Code Profiles for
business purposes. Currently, there are only synthetical constrains (in SHACL) for the Network
Code profiles as published on the ENTSO-E Application Profiles Library.

9.2.3.Cross-Border Inconsistency

HV highlights the importance of having consistency in the modelling of cross-border tie lines.

In other words, on the two sides of a border, a line should be modelled in the same way and
its state (i.e., in service/not in service) should also be the same if we want that the CGM makes
sense and the power flow algorithm converges to a solution.

9.2.4.Topology Processing and Power Flow Settings

HV explains that the fact that software tools calculate Topology information based on the the
SSH and EQ profiles, might cause the power flow solution export to differ from a solution
obtained using the information in the TP profile direction.

9.2.5.Power Flow Settings

In the CSA process, they cannot use a CGM with “relaxed” power flow solver settings.

In practice, if the merging process fails when an RCC tries to merge IGMs with relaxed power
flow settings, they would then go with primary power flow settings.

The SV-IOP and CGM IOP are informed on the different reasons a CGM might not fit the
purposes of the CSA business process. Two main aspects of a valid CGM fit for the purposes of
pan-European CSA process that were discussed were that:


https://www.entsoe.eu/Documents/CIM_documents/Grid_Model_CIM/APL/1.0.1/ApplicationProfilesLibrary-release1-0-1.zip
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e A CGM shall have 24-hour timestamps.
e A CGM shall contain the IGMs of all relevant TSOs whose systems are interconnected
and influence operational security across the region or synchronous area
These and many other additional requirements come from European legislation?.

2 Readers might refer to ACER Decision 33-2020 on Core ROSC, ACER Decision 07-2024 Second CSAM Amendment
and EU COM 2017/1485



https://eepublicdownloads.entsoe.eu/clean-documents/nc-tasks/ACER%20Decision%2033-2020%20on%20Core%20ROSC%5b2%5d.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/nc-tasks/ACER_Decision_07-2024_Second_CSAM_Amendment-Annex_I.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02017R1485-20210315
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9.2.6.Conclusions
The CGM BP and SV-IOP participants:

e Acknowledge the need for CIM WG, CSA/CC Task Team and CGM OPDE TT (CGM
Action Plan) to collaborate for defining RCP process-oriented quality rules (business
rules) that ensure the CGM is fit for purpose for use in the CSA process.

e Acknowledge the need for CIM WG and CSA/CC Task Team to collaborate for defining
an “Regional Coordination Processes Conformity Assessment Scheme” based on use
cases and the synthetic test data model “ReliCapGrid” ensuring software tools’
readiness to processes CIM-based Network Code Profiles datasets to be used in the
Regional Coordination Processes (CSA, CCC, STA and OPC).

e Suggest CGM OPDE Working Group (within CGM Action Plan), CSA/CC Task Team and
CIM WG to further disseminate what a “successful CGM delivery” and what a
“successful CGM delivery with enough quality to be used in the RCP” are.
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9.3.Description of the application processes in ArchiMate and
integration of the SV-IOP use cases within those.

SO introduces the topic. The topic aims at improving communication at application level
particularly on technical and the application layer.

ArchiMate v3.1 is a modelling standard language. The struggle it helps solving is to understand
representations of data by both business and ICT experts.

SO explains where CIM fits into the Application Layer of the ArchiMate 3.1 Specification.

In contrast as UML—which is very software focussed—ArchiMate proposes integrated
viewpoints distinguishing for instance business, ICT of software vendors’ perspective.

At the same time, ArchiMate focusses on the automation of the process showing architectural
aspects helping readers understand what the building blocks of the system are.

Having a visual way to interact with different actors is key in complement to UML and BPMN
representations.

The BPMN representation targets the business representation and looks to show which actor
is responsible of what. SO shows a way of defining the Contingency dataset (file) export as an
example in Figure 25.

Y
Y
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System

Figure 25: Swimlane diagram example extracted from RCP DES

This swim lane diagram, while very useful from a business process point of view—as it helps
understanding the steps and which actors are in place—it does not communicate well to
software vendors, who are finally implementing a solution.
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Figure 26: Example of use of ArchiMate 3.1 for defining the list of Contingencies

In Figure 26, SO shows and example of the use of ArchiMate 3.1 helping to describe the file
export result (in this case, CO dataset). Some remarks on the different parts of the diagram:

e Client service: this is where users can put what type of file system they are using and
whether there are any requirements on that aspect.

e File share: for the application.

e RDF Writer: this box points to the profile definition (the RDFS ontology). In this
example the Contingency (CO).

e CIM XML + Dataset: this box is an example showing that users can indicate the
technology used for the data exchange the RDF Writer will produce. In this case, the
data exchange is based in CIM XML (a special flavour of XML) and using the Dataset
header.

e Produced artifacts: these are on the technical level because you have to pick a
technology to produce the file via CSV or XML or JSON-LD, etc.

e <S> <P> IGM-CO_[V]: in this example, this is the internal contingency file.
e <S> <P> IGMx-CO_[V]: in this example, this is the external contingency file.

e Application: users can describe how different applications consume the data.

e Application A: in this example, it exports the produced artifacts.
e Application B: in this example, it imports the produced artifacts.

ESB (Enterprise Service Bus) is representing OPDE in SO’s example in Figure 27 . SO shows a
way of symbolising how messages are exchanged in OPDE.
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Figure 27: Example showing interaction with middleware (i.e., OPDE).

SO explains that the problem with the UML diagram in Figure 28 is that it tells many
information at the same time. ArchiMate does not intent to replace this information, but to

represent it in another way.
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Figure 28: Extract of UML representation in the RCP DES

However, if not handled with care, dependency visualisation ArchiMate could look even more
messy than in UML as shown in Figure 29.

To solve this, there are ways to visualise individual dataset dependency as shown in Figure 30.

application RCP Data Objects
61970-452/600-2 Data Object 61970-456/600-1 Data Objects
= = =1 B8
Core Equipment -EU steady State Topology - EU (TP) State Variables - BJ
(EQ) N Hypothesis - EU (sv)
§ (SSH) oo
\ E "~ RCPDataObjects )
5 i ~— =
£ Equiy Reliability Impact
) | eR) Matsix (1AM)
8 | 8
Monitofing Area Object Regitry (OR) Power (7s) 5 (Ra)
™A QOI« s?)
o
5/70’ /ﬁ/ = &= =
Remedipl Action rityAnaly y State Instruction Steady State
( (sM) .
(SHS)
8
iy St If the Equipment Relabilty s not exchanged the references shal refer to the Equipment.

Figure 29: Example of dependency diagram in ArchiMate 3.1
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Figure 30: Example of individual dataset dependency visualisation

SO shows in Figure 31 an example for defining function blocks (regardless of the names shown
in the example). ArchiMate is a good way of representing what data users want such function
blocks to handle. Software implementers can further represent what the function service
needs to offer to fulfil the high level requirements (out of the scope of this presentation.

application CGMES NCP Application Function /

\

Data Aqusition Data Supervision System Control State Estimator
Static Power Flow Time Series Power How Short-Circut Smuation Transient Stability Voltage Stability
Simulation Simulation
[ . [
Capacity Simulation Contingency Smulation Remedial Action Apply Remedial Action Power Allocation

Optimalisation

Energy Forcast RDF Parser RDF Writer Sensitivity Simulation

Figure 31: Example of Application Function blocks

MSs remarks that they does not understand why now they would need to learn a new
language. SO explain that depending on what user type one is, you would need to learn how
to produce it but general readers do not learn nothing know

SH (Siemens) explains that this is about software deployment. It highly helps software vendors
understanding how to make software fit for the purpose of TSOs.
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LT agrees and adds that ArchiMate is also a way to be able to communicate what we're trying
to test during this SV-IOP session where we have the business processes which we need to
have support for witness using those different files. So maybe we should try to come up with
some more simple examples and then instead of me having an Excel file trying to tell you that
you need to import a data set, you could just see a diagram and understand that that's our
tool needs to.

9.3.1.Conclusion

The SV-IOP participants:

- Acknowledge that ArchiMate 3.1 should be the standardise way to graphically
represent information that test use cases need to use.

- Agee that ENTSO-E shall migrate the diagrams included in the RCP DES to ArchiMate
3.1 in subsequent versions to improve document readability.
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10.A0B

10.1.Assessed Element with different limits between base case

and contingency analysis

PK (Unicorn) requests to discuss this topic for better understanding.

RN proposes to use two different thresholds for the same limit. In the base case, one could
use a lower threshold and in the contingency case, one could increase the threshold. SO points
that there might be a legal reason behind why APG wants to model this with a separate limit.

1.

You have current limit “A” PATL in EQ. One can refer to this limit using the mRID.

1. This should be interpreted as the current limit for general power flow
calculation and not for the security analysis.

Option 1.1: define two AssessedElements classes in the AE dataset pointing to the
PATL in EQ. One of the AssessedElements classes would be used for base case and
the other for contingency. The limits values are changed using the threshold attribute
normalScannedThresholdMargin. In the base case, one could use a lower threshold
and in the contingency case, one could increase the threshold. No SHACL rule.

1. Note: Core TSOs might not be able to use this option due to regional
constraints.

Option 1.2: To use the current limit “B” PATL in AE (you would need to add the
OperationalLimit class as optional) which refers to the EQ for the type to avoid
duplication. No SHACL rule, but you need to write something in the RCP DES to
avoid misuse.

Option 1.3: You have current limit “B” PATL in ER dataset (no profile change) which
refer to the EQ for the type to avoid duplication. A SHACL rule is introduced too:

1. To have a SHACL constraint to explicify what you can extend in the ER. For
instance, to say that you can only extend the current limit but not the voltage
one.

Option 2: To use the current limit “B” PATL in ER profile (profile change adding the
class CurrentLimit) which refers to the EQ for the type to avoid duplication.

1. Note: this is in principle the preferred requester’s option (represented by
CorNet)

Option 3: Using OperationalLimitType class and the LimitKind enumeration in the
EQ of CGMES 3.0:



2025 SV-IOP Report European Nat
ICTC approved on 11 September 2025 | 6 August 2025 R  Eloc

class ExtEquerationaILimits/

ExtOperationalLimit Type genumerations

<Europeans LimitKind

ExtEuOperationalLimitType
«enum, Europeans

<Europeans patl

+ kind: LimitKind [0..1] patit
tatl

A ©
tct

highvoltage

lowVoltage
operationalVvoltageLimit
alarmvoltage
warningVoltage
stability

TC57CIMIEQ61970 " Base

IdentifiedObjea
OperationalLimits::OperationalLimitType

+ acceptableDuration: Seconds [0..1]
+ direction: OperationallimitDirectionKind [0..1]
+ isInfiniteDuration: Boolean [0..1]
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11.Final discussion and conclusions

11.1.Known open topics and bug discovery

ER shows the SV-IOP participants a list from the covered and open use cases and discovered
bugs and improvements motivating changes in the NCP UML and the additional guidance in
the RCP DES v2.4.

11.2.Publication under open-source license: the ReliCapGrid model

ENTSO-E plans setting a milestone publishing the produced XML examples and artifacts during
the 2025 SV-IOP in an anonymised (synthetic) model called ReliCapGrid on the ENTSO-E
GitHub. This will be done under open source licences (Apache v2.0 license and Creative
Commons Attribution-ShareAlike 4.0 International License) enhancing collaboration with
TSOs and relevant industry software vendors.

There will be a linkage between the description of the use cases in the RCP DES v2.4 and the
XML examples and (pseudo) test use cases in the ReliCapGrid GitHub model.

By doing this, CIM WG aims at closing the bridge between the writing of requirements from
the TSO side and their implementation from the software development side.

However, SV-IOP participants point that there are various improvement areas CIM WG shall
consider related to the use of the GitHub environment such as a better repository
management of the branches, issues, releases, etc.

SV-IOP participants celebrate ENTSO-E’s initiative to use a GitHub project to interact with the
software vendor community, and they welcome the CIM WG’s effort the bring both power
system and software development world together.

ENTSO-E welcomes the software vendor community suggestion improvements and they are
encouraged to submit their proposals to the CIM WG via email (cim@entsoe.cu) or directly in
the respective GitHub project (in this case, ReliCapGrid).

11.3.Towards a Conformity Assessment Scheme and Process-
Oriented Quality Rules for the Network Code Profiles

The SV-IOP participants acknowledge that in order for TSOs to check whether software tools
support data exchange use cases based on the Network Code Profiles with the desired quality,
ENTSO-E should release a Conformity Assessment Scheme (CAS). The test use cases described
in this documentation should be based in the public ReliCapGrid model.

This concept would not be new, as a ENTSO-E already published two versions of a CGMES
CAS.

On the other hand, SV-IOP participants also conclude that a Process-Oriented Quality Rules
documentation—similar to the CGM Building Process oriented QoCDC—would benefit the


https://github.com/entsoe-tso/relicapgrid/blob/main/
https://github.com/entsoe-tso/
https://github.com/entsoe-tso/
https://www.apache.org/licenses/LICENSE-2.0
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
mailto:cim@entsoe.eu
https://github.com/entsoe-tso/relicapgrid/blob/main/
https://www.entsoe.eu/data/cim/cim-conformity-and-interoperability/#conformity-assessment-scheme
https://www.entsoe.eu/data/cim/cim-conformity-and-interoperability/#conformity-assessment-scheme
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software vendor to develop tools fully supporting the particularities of the Regional
Coordination Processes.

Thisisin line with the conclusions reached along with the CGM IOP highlighted in section 9.2.6.

11.4.Where to find the outputs from this SV-IOP

Readers will find this content in the CGMES Library as already done from under the tabs
Network Code Profiles and Regional Coordination Processes as shown in Figure 32 and Figure
33.

With the publication of the RCP DES and the NCP v2.4, the CIM WG will also include a release
notes document as well as a DIFF file intended for human and machine consumption
respectively. This will give the information about the changes between versions of the UML
(classes, attributes, etc.), and the data exchange specification chapters.

¥ Network Code (NC) profiles

MNC profiles release 2.3 approved by the ICTC on 25 April 2024
MNC profiles patch release 2.3.2 approved by the ICTC on 13 February 2025

Process specification MNetwork Code Relzted Cz

Application specifications A ed Element Contingency  Equipment Reliability  Grid Disturbance

mpact Assessment Matrix  Monitoring Area  Object Registry  Power Schedule  Power System Project  Remedial Action

Action Schedule  Security Anslysis Results  Sensitivity Matrix — State Instruction Schedule  Steady State Hypothesis Schedule

ate Instruction

Application profiles MNetwork Code profiles Application Profiles (RDFS, SHACL)

Full package MNetwork Code Profiles for Regional Coordination Processes r-2-3-2

ReadMe ReadMie2.32

2

Release Notes Release Notes 2

Standard-Vetting IOP 2024 Sts nteroperability test report

W

Version comparisons Comparisons

Test configurations Vork in progress

Test cases VWorkinprograss

Test specifications VWork in progress

Note Release 2.3.0 of the RCPis archived and available in a .zip package

Archive Network Code Profiles for Regional Coordination Processes r-2-3-1  Network

Code Profiles for Regional Coordination Processes r-2-3

MNetwork Code Profiles for Regional Coordination Processes r-2-2  Objectregistryv2.1  Object registry w2.1 components ~ Grid Disturbance

Grid Disturbance code components

Public Common Data CommonData dataset vl

Figure 32: Extract of the CGMES Library (NCP tab) as per August 2025
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¥ Regional Coordination Processes (RCP)

RCP data exchange specification release 2.3 approved by ICTC-SOC on 13 May 2024
RCP data exchange specification release 2.3.2 approved by ICTC on 13 February 2025

Process specification Regional Coordination Process Data Exchange Specification (RCP DES) 2.3.2

Metwork Code Related Canonical Extensions 2.3.2

Application specifications 4 d Element  Awailability Schedule  Contingency  Equipment Reliability  Impact Assessment Matri

Monitoring Area  Object Regist Powsr Schedule  Power System Project  Remedial Action  Remedial Action 5
Security Analysis Results  Sensitivity Matrix ~ State Instruction Schedule  Steady State Hypothesis Schedule  Steady State Instruction
Application profiles Application Profiles (RDFS, SHACL) for RCP

Full package Metwork Code Profiles for Regional Coordination Processes r-2-3-0

ReadMe ReadlMeRCP232

s}
=]
o8]
]

Release Notes Felease MNotes RC

Standard-Vetting IOP 2024 5tz “Vetting Interoperability test report

Archive MNetwork Code Profiles for Regional Coorgination Processes 231

Figure 33: Extract from the ENTSO-E CGMES Library (RCP tab) as per August 2025

11.5.Regional Use Cases Harmonisation: A Legacy Reference
Implementation

The CIM WG collaborates with CoreCCR to offer a Legacy Reference Implementation giving
guidance on how CoreCCR uses the NCP v2.2 to implement their regional use cases.

This documentation intends paving the way towards the harmonisation of regional and pan-
European as the ones described in the RCP DES. The documentation is also expected to help
regional implementers transitioning from NCP v2.2 to NCP 2.4.

11.6.Towards a better way to visualise concepts

The CIM WG is asked to put more emphasis and effort in using Archimate v3.1 to illustrate
recommendations around data exchanges.

Because a picture is worth a thousand words, ENTSO-E needs a clear representation on how
to use the NCP to fulfil the concepts and insights inside the RCP DES. As exposed in section 9.3,
Archimate v3.1 is the recommended way to bridge business and software development
processes and use cases.
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The following table presents the test use case results per software vendor tool.

Use case
[Testing vendor

As_uci

CGMES_Uc1

co_uct

co_ucz

ER_UCL

ER_UCZ

ER_UC4

RA_UC1

RAS_UC1

RAS_uC2

sIPs_ucz

SIPS_uc3

SIPS_uca

SIPS_UCS.

SIPS_UC6

SIPS_uc7

SIPS_ucs

SIPS_uca.

AspenTech

imported data with one warning that kind is
not found as an attribute on EventSchedule
Iwhich will be investigated.

|All data imported and was viewable within
the data browser

Imported full CGM. Issues with powerflow due to DC

data problems that will be i

Changed namespace from
https://cim.ucaiug.io/nst to
http://iec.ch/TC57/CIM100# in all CO
data.

|After change all CO data imported
with some errors noted on missing
references. Able to verify that
contingencies were attached to all
referenced equipment. (System
manages data butis not applying
them - verification that all data was
under the correct contingency after
import)

PASS: 1,2,3,4,5,6,7,8,9,10,11 (load

name was BO-Load_1 and DC was DC-

Line-EH_SD1 but rdf:ID matched)
FAIL: N/A

Imported all CO contingencies from test data
sets with CO_UCL. Warnings from
unsupported namespace (on new DCAT
header) and note of missing references to
EquipmentOperators that are not in test data
(XSD-Svedala—Q, XEH-Espheim--E,
X1001A1001A361, X1001A1001A094)

After namespace
update (see CO_UC1),
data and attributes

After namespace
update (see CO_UC1),
data and attributes

After namespace update (see
CO_UC1), the majority of data
and attributes successfully
imported and can be viewed
within the data browser. The
limitType was marked as being
invalid (and cannot be found
within the UML on this class). The
class hierarchy naming

resulted in a

imported
and can be viewed
within the data browser

imported
and can be viewed
within the data browser

warning on syntax but this will be
corrected

The PropertyReferences
are currently not
supported and show as
import errors referring to
unresolved data elements
on import. This will be
examined as the referred
data does not conform to
61970-552 50 will need
wider discussion.

The remaining data is
successfully imported and
can be viewed in the
browser.

This data was imported
as part of RA_UCL
PropertyReferences are
not loaded but
schedules are visible
and all data is linked
correctly

This data was imported as
part of RA_UCL.
PropertyReferences are not
loaded but schedules are
visible and all data is linked
correctly

Data imported after namespace
updates with some warnings on
attributes not found in the UML
land missing references and
unsupported

Data imported after namespace
updates with some warnings on
attributes not found in the UML
and missing references and
unsupported

Data imported after namespace
updates with some warnings on
attributes not found in the UML
and missing references and
unsupported

Data imported after namespace
updates with some warnings on
attributes not found in the UML
and missing references and
unsupported

Data imported after namespace
updates with some warnings on
attributes not found in the UML
and missing references and
unsupported

P (common to
other use cases)

(common to
other use cases).

P (common to
other use cases).

perty| es (common to
other use cases).

P (common to
other use cases).

Data imported after namespace
updates with some warnings on
attributes not found in the UML
and missing references and
unsupported
PropertyReferences (common to
lother use cases).

|Additional error of duplicate ID
lon _958419bd-309d-4946-bf90-
bce1819b3c7 noted at import
and in error log.

DIESILENT GmbH

import of the data is possible and looks
valid, however the mapping to "Planned
Outage" objects is not yet

Problem with header. PowerFactory needs fullmodel

Issues with convergence due to a VsConverter target
305637bc-66b8-482¢-858a-
|04f4b6ebc662 with ACDCConverter.targetUdc=1280KV|
(~8,5 p.u.), in 20220615T2230Z_2D_Britheim_SSH_2.

I The ACDCConverter.targetUdc seems like it is high.

setting: VsConverter:

When set to 150kV, the Load Flow converges. In

previous versions of this model is was around 4 p.u.

PASS:1,2,3,4,5,6,7,8,9 (different
name DC-Line-EH_SD1), 10, 11, 12
FAIL:

N/A:

PowerFactory can
import the ER profiles
and see the

PowerFactory can
import the ER profiles
and see the

Step 1+ Step 2:
Limits are not yet supported

PowerFlow algorithm solver
might have different setting that
the one originally used. This
causes some differences in the
flow the tool gets but
eventhough, it is similar

Step 3: not tested (i
example)

is justan

General: PowerFactory needs to
develop more features to
support this use cases but they

the logic.

We see the

alAction, the group, the
and the

Topology actions are still not
supported

| Topology actions are still not

Topology actions are still not

Topology actions are still not
supported and PinTerminal is

Supported (after fixing an issue
in the

pertyl
rence to start with http instead

|_958419bd-309d-4946-bf90-
bace1819b3c7

supported

supported

not imported

of https)

(Duplicated IDs in SIPS_UC7)

Struggling with the boundary i

Siemens AG

import files without issues, all classes
appears and references seems to be ok. We
can also acitvate the avilabilityplan (apply to
case). Puts the Line out of service -> resolve
[topology/PF.

HVDC neutral connection is causing divergence.

CsConverter is also cauisng problems

PASS: 1,2, 3,4,5,6,10,11
FAIL:7,8,9

Sucesfull to import / display relevant
clases and attributes for all but HVDC
and Vs-, CsConverters

Sucesfully import, all relevant clases, alter and
export Assesed elemetns, Contingency
Remedial Actions, Remedial Action Schedules
and Security Analysis results.

Attributes not
supported, as we have
not adopted the latest
standard. (UML has not
been provided

Attributes not
supported, as we have
not adopted the latest
standard. (UML has not
been provided

Limits for PTC, but they exist in
the model (part of consolidated
CIM export).

ODMS needs to develop more
Ifeatures to support this use cases
but they understand the logic.

We see the
RemedialActionGroup,
the dependency with the
exclusve relationship

The triggers stated in the
(GridstateAlteration produces a
change in the powerflow

Everything is imported

Lines are visualised in service
and out of service

I The GridStateAlteration are
visualised. Three different
GridStateAlterations: one switch
open, another switch open and
the two at the same time.

We can apply the
GridstateAlteration and we can
visualise the effect in putting the
lines out of service.

GridStateAlteration opens the swj

[The PropertyRange is set to 1

It works

In the Svedala RA, we see quite
some GridStateAlterations and
they seem to work as intended.

|We build the case case and we
are able to test the actions of the
SIPS but not the triggering of the
actions

For example, we see one
GridstateAlteration that sets the
power to the limit in the
lgenerator. It works

|We are not able to test
RemedialActionSchedule

If they add a boundary, it works better

Unicorn Grid Systems

The Availability Schedule as a separate
profile is not requested/supported yet. We
are supporting availability schedules
included in RAS.

|After formal changes (name, header) we were able to
successfully import and recognize individual profiles

of the ReliCapGrid. However, as current requirements
of our projects differ from the formats used in SV 10,

there are the following limitations preventing to

assemble an internal model and perform calculations:
- Boundary should be in the CGMES 2.4.15 format,

including a split into TP_BD and EQ_BD.
- Master data (areas etc.) should match real TSOs

- ReliCapGrid should be converted into the CGMES

2.4.15 format

Pass: 1,2,3,45,6,

Successfully imported COs (converted
to version 2.2);

Exceptional CO v 2.3 missing
"<nc:ExceptionalContingency.kind.."
after adding manualy - successfully
imported.

Al CO files successfully imported and
validated. Our tool considers validity of the
profile simply according to delivery time (last
valid) based on business requirements.

Profiles imported (after

Profiles imported (after

headers).
New attributes and the
logic is not yet
supported.

headers).
New attributes and the
logic is not yet
supported.

The ER profile successfully
imported (after converting the
header to 2.2). We also needed
to manually correct an error in
the input data (issue #57 created
in GitHub).

The RA profile not
imported after conversion
to 2.2, there are some
[SHACL validation issues
with cardinality (Gate -
GatelnputPin,
StageTrigger - stage).
Maby a difference
between 2.2 and 2.4

The RAS profile
successfully imported
(after converting the
header to 2.2). Itis not
possible to view all the
attributes int he tool
because for this | would
need to run the whole
CROSA business
process (for which |
don't have complete
inputs in the testing
dataset)

IThe RAS profile successfully
imported (after converting
the header to 2.2). Itis not
possible to view all the
attributes int he tool
because for this | would
need to run the whole
ICROSA business process
(for which I don't have
complete inputs in the
testing dataset)

We currently support only
coordinable SIPS, i.e. we require
the class SchemeRemedialAction
to be present, in order to import
|all SIPS information. As it is not
present, we don't import all SIPS
attributes.

After adding the class manually,
|we successfully imported the
profile and can see the
|attributes.

We currently support only
coordinable SIPS, i.e. we require

We currently support only
coordinable SIPS, i.e. we require

We currently support only
coordinable SIPS, i.e. we require

We currently support only
coordinable SIPS, i.e. we require

'We currently support only
coordinable SIPS, i.e. we require

We currently support only
coordinable SIPS, .. we require

the class
to be present, in order to import
all SIPS information. As it is not
present, we don'timport all SIPS
attributes

the class
to be present, in order to import
all SIPS information. As it is not
present, we don't import all SIPS
attributes

the class

to be present, in order to import
all SIPS information. As it is not
present, we don'timport all SIPS
attributes

the class
to be present, in order to import
all SIPS information. As it is not
present, we don'timport all SIPS
attributes

the class

to be present, in order to import
all SIPS information. As it is not
present, we don'timport all SIPS
attributes

the class

to be present, in order to import
all SIPS information. As it is not
present, we don'timport all SIPS.
attributes

[They can import the

Power Info LLC

CIMDesk can import the testing model and
[view the attributes

imported the CGM model

ted all
testing cases and able to validate

them agasint profiles

imp d all testing
cases and able to validate them agasint
corresponding profiles

imported
the testing model and
view the attributes

imported
the testing model and

view the attributes

CIMDesk successfully imported
the testing model and view the
attributes

CIMDesk successfully
imported the testing
model and view the

attributes

CIMDesk successfully
imported the testing
model and view the

attributes

CIMDesk successfully
imported the testing model
and view the attributes

Successfully imported the testing
model but CA is not supported

Successfully imported the testing
model but CA is not supported

Successfully imported the testing

model but CA is not supported

Successfully imported the testing
model but CA is not supported

Successfully imported the testing

model but CA is not supported

Successfully imported the testing

model but CA is not supported

Successfully imported the testing

Successfully imported the testing model but

model but CA is not supported

[CA is not supported
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