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| NFDI: German National ’\Fdl @nfdi

Research Data Infrastructure energy

* Vision: All research data is FAIR. For all. Forever.
* FAIR = Findable, Accessible, Interoperable, Reusable

* Goals:
* Increase the efficiency of the entire German science system

 Establish and develop comprehensive research data management in
Germany
* Develop a long-term solution for research data management infrastructure

* Funded by state and federal governments with up to 90 million € per
year

* NFDI4Energy started in March 2023
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Energy Research

Multimodal flexibility of
smart buildings?
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Building an Open Ecosystem for FAIR Research
Artefacts in Energy Systems Research
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Building an Open Ecosystem for FAIR Research ¢ 3 nfdi
Artefacts in Energy Systems Research energy

* Establish common research community services to allow
reproducibility, transparency, and reusability of research artifacts.

* Simplify identification, integration, and coordination of simulation-
based models.

* Support the use of the services in the research community.
* Enable and motivate the involvement of society.

* Promote better collaboration and knowledge transfer between
scientific research institutes and business partners.

* Integrate the provided services within the wider NFDI ecosystem.
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Building an Open Ecosystem for FAIR Research @nfdm
Artefacts in Energy Systems Research energy

» Support the use of the services in the research co DIMETEE

stakeholders?

* Enable and motivate the involvement of society.

* Promote better collaboration and knowledge transfer between
scientific research institutes and business partners.
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Collaboration in NFDI4Energy \;))/energy

* Main aim number 4: Promote better collaboration and knowledge
transfer between scientific research institutes and business partners
via FAIR research data management.

* This aim has been successfully addressed when industry and business
partners within the energy domain participate actively in data
sharing, supported by the FAIR criteria, access services provided by
NFDI4Energy, or transfer scientific results into practice using

community services, as verified by usage statistics and validated by
stakeholder feedback.



Building and Serving the Energy Community @Qrfglgy

Research Community Society and Policy

e Main producer and user e Robust data on social and e High relevance of data
of research artefacts political factors are from business partners
e Additional tools for essential for energy e Need for anonymized and
handling of research modelling artificial data
artefacts are needed e High need for e Data and models also
e Need for easy information communication of relevant for business
on services scientific results to these partners

stakeholders
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Building and Serving the Energy Community
through multiple mechanism

O

nfdi4

energy

mamem Collect requirements

e |dentify key requirements as well as best practices from all stakeholders
e Use a methodical mix: interviews, surveys, and workshops

mmmmy  COmmunity involvement

e We invite the different communities for involvement to different types of workshops and
events

e e.g., industry workshops

eeemm  Outreach

e Qutreach to all stakeholders
e Through workshops, keynotes, booths at conferences, or other events

24.09.2024 NFDI4Energy
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Building an Open Ecosystem for FAIR Research @nfdm
Artefacts in Energy Systems Research energy

* Simplify identification, integration, and coordination of simulation-
based models.
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Research Artifacts in Energy Research (Examples) @

nfdi4

energy
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User Management
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Sample visualization - edit
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Single value
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Value input Enter value

Horizontal slider ———()

29.8

S=

=6
Voltage 3 M
<@

0Ssal k home - features - docs - install - publications - blog - live-

Mosaik is a flexible Smart Grid co-
simulation framework.

Mosaik allows you to reuse and combine existing simulation
models and simulators to create large-scale Smart Grid
scenarios - and by /arge-scale we mean thousands of simulated
entities distributed over multiple simulator processes. These
scenarios can then serve as test bed for various types of control
strategies (e.g., multi-agent systems (MAS) or centralized
control).

Mosaik is written in Python and completely open source (LGPL),
including some simple simulators, a binding to PYPOWER and a
demonstration scenario.

NFDIZEnergy
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Building an Open Ecosystem for FAIR Research @nfdm
Artefacts in Energy Systems Research energy

* Establish common research community services to allow
reproducibility, transparency, and reusability of research artifacts.

What kind of

services?
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Services from NFDI4Energy for FAIR Research @nfdm
Data Management cnerey

* NFDI4Energy aims to provide useful services for energy researchers in FAIR

Research Data Management:
Planning Where do | flnd reusable
research artifacts?
How do | publish : i
Oow do pu. IS , Re-Use Production In which format should I.
research artifacts: produce my research artifacts?

Research Data
Management

Access Analysis
Where and how should | store my
: : 5 Storage
research artifacts internally-

24.09.2024 NFDI4Energy 17



Services from NFDI4Energy for FAIR Research @nrfdrm
Data Management cnerey

, * Help to navigate in an
Planning interdisciplinary field:

* Provision of a database for
profiles from scientists and
industry partners that are open to

new ideas.
Research Data
Management * Provision of research networks
through visualizations.
* Provision of overviews on existing
databases and experimental set-

ups.
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Services from NFDI4Energy for FAIR Research @nfdm

Data Management

Research Data
Management

energy

Help to produce and store FAIR data
and results:

Provision of recommendations for
existing data repositories and source
codes for specific needs (e.g. high-
temporal resolution) through a registry.

Provision of terminology services.

Provision of a tool for assigning
Persistent Identifiers to FAIR research
objects.

Provision and linkage to Open Research
Knowledge Graphs.

Provision of metadata for FAIR research
objects.

24.09.2024
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Provision of Metadata for FAIR Research @nfdm
Objects cNerey

* Metadata is indispensable to meet the requirements of the FAIR principles
for research data and other research objects.

* From our proposal:  Year | Milestones |

1 [MS4.3.1] Requirements for metadata standards for energy system research data
collected

2 [MS4.3.2] Overview of domain-independent standards completed

5 [MS4.3.3] Metadata standards for energy research data developed

* We also have a working group that has the following objectives:

e Establish a common ontology development process.

* Coordinate the development of ontologies and metadata standards to ensure
interoperability with the NFDI4Energy services.

* Provide a discussion forum for sharing knowledge, tools, and techniques related to
ontology development among the task areas.
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Services from NFDI4Energy for FAIR Research @nfdi4

Data Management

Research Data
Management

energy

* Couple and analyse the different
models and data to one
simulation scenario:

* Provision of FAIR co-simulation-
as-a-service tools, like mosaik or
villasnode.

* Allow to run simple co-simulation
online as simulation-as-a-service.

gm osaik
@O

VILLASframework

24.09.2024
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Services from NFDI4Energy for FAIR Research @nfdm
Data Management cnerey

* Help to make results re-usable:
* Provision an overview of best

practices on how to conduct FAIR
RDM through teaching materials
and reports.

Research Data * Provision of a tool for the
Management publication of research artifacts
as FAIR Data Objects.

* Provision of hands-ons for
publishing energy research

results.
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An example: Open Research Knowledge Graphs @Qggflg?/

L
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S| Properties Coordinated Risk Mitigation Detection and Mitigation of Detecting false data attacks Review of the false data Multi-A

Strategy For Integrated Energy  False Data Injection Attacks in using machine learning injection attack against the Resilie
Systems Under Cyber-Attacks Networked Control Systems techniques in smart grid: A cyber-physical power system Proteci

* C-Clnt”.buﬁﬂn 1 - 2020 M a . at. & e P talal 21 Iruey At At & [a¥at Nal o AL
Multi-Agent Based Attack-Resilient System Integrity Protection for Smart Grid

i@ July 2020 # 61 citations = Energy Systems A& Pengyuan Wang & Manimaran Govindarasu
C( Published in: /EEE Transactions on Smart Grid DOI: https:f/doi.org(10.1109/tsg.2020.2970755
Contribution 1 [ Add to comparison
i n Sta nce Gf g—berattECk Provenance Timeline
= Preferences
Click on a resource
5 : for more details. Added on
3 Applied template: Contribution 0 A 202
Got it
has effect blocked channel Added by
same as https://sws.geonames.org/124€ @ criron
883/ disturbed information exchange
Contributors
43 5 failure Emilie Frost
https:/fwww.wikidata.org/entity,
3560506 has goal unavailable communication
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5268834 Suggested action anomaly detection
5
Control M
https:/fwww.wikidata.org/entity,
828827 B




Building an Open Ecosystem for FAIR Research @nfdm
Artefacts in Energy Systems Research energy

Wider NFDI

. ecosystem?

* Integrate the provided services within the wider NFDI ecosystem.
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Services within the wider NFDI ecosystem @Qrfg!g,y

* An example from NFDI4Energy: NFDI4Energy Terminology Service

* What is a terminology?

* Terminologies: A body of terms used with a particular technical application in
a subject of study summarized and visualized in Ontologies.

* Energy researchers can explore energy-related ontologies effortlessly
with the NFDI4Energy Terminology Service and find the most recent
versions.

* In NFDI4Energy we orchestrate and link existing terminology service-
related offers from the (NFDI)-community.
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Services within the wider NFDI ecosystem @Qrfgflg@

] 3 hitps//openenergyplatform.org/about/

“p VHB-V4 @ Scholar & LEO ¢ LimeSurvey [9 ISTheory [EJ Qualitative Researc.. (1) ORCID Projektverwaltung_... == Terminplaner P FBE-P_nfdidenergy_.. [ |

* NFDI4Energy Terminology Service:

Overview
QEC Modules .
9 httpsy/terminology.tib.eu/ts/collections?col=NFDI4Energy OEO Viewer 'pen Energy Family and Open Energy Platform
wp VHB-V4 & Scholar [ LEO 5 LimeSurvey [% I1STheory (B Qualitative Researc.. (i) ORCID Projektverwaltung_.. == Terminplaner P FBE-P_nfdidenergy_.. [ Logou OEO Steering Committee

Tutorials

NFD|4Energy PI’OjeCt — ' TIB Terminology Service — Factshests

Open Energy Ontolagy AP & Python DRM

. Explore energy-related ontologies effortlessly with the NFDI4Energy Terminology Service, | :
and Technology. Access the latest ontology versions, with options for both human users th OpenMetadata Integration Open Process lntegration
This invaluable service is a key component of the NFDI4Energy consortium's involvement i OFMstadata 0 E Open Enersy Datsbase
e n e rg y Project Homepage: hitps://nfdi4energy uol de/ Open Energy Family

Domain-specific terminolgy service: General Introduction

0nto|ogies‘ brick oeo openadr dogont emkpl sdener bont dices The Open Energy Family aims to ensure guality, transparency and reproducibility in energy system research. It is a collection of various tools and
. nformation that help working with energy relsted data. It is 3 collaborative community effort, everything is apenly developed and therefore

constantly evalving.

The main module is the Open Energy Platform {OEP), a web interface to access most of the madules, especially the community database. It
provides a way to publish data with proper documentation (metadata), and link it to source code and underlying assumptions.

The address the problem of different name and data(base) formats, the Open Energy Ontology (OEQ) was developed. The ontology provides a
controlled vocabulary with clear definitions of terms and relationships between those terms. Data annotation adds the possibility of enhanced
searching functions and logical querying across data sets.

What? Energy System Modelling and Data
Openly licensed data relevant in the field of climate and energy research can be published and accessed here. Especially energy system modelling

data and scenarios can be found, slong with further information on the underlying models, frameworks and studies.

Energy system models are used to explore the current and future energy systems and are often applied to questions involving the expansion of
renewables and energy storages as well as energy and climate policy. The models themselves vary widely in terms of their type, design,
programming, application, scope, level of detail, sophistication, and shortcomings.

The OEP considers the entire modelling process from the preprocessing of the raw data, the simulations, the postprocessing of the result data. The
heart of the OEP is the underlying Open Energy Database

DB), which can be used by everyone and is maintained by a team of developers from

different institutes.

Models
o

Preprocessing Postprocessing

o o

¥ *
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How does NFDI4Energy fit into the international @&} nfdi
landscape? & energy

* NFDI e.V. is the mandated member of the European Open CNHEOSC
Science Cloud (EOSC) for Germany

* “The ambition of the European Open Science Cloud (EOSC) is to
develop "Web of FAIR Data and services’ for science in Europe.”

* Our (co-)spokesperson(s) are highly active in the ACM SIG
Energy

* We are connected to multiple EU Horizons projects with

@) SIGEnergy

similar focus like EriGrid, int:net, ... ErIgrid
* Ontology-connected work items work on integrating the OSS
world (Open Energy Family) with international industry ) intnet

standards CIM/IEC61970
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NFDI and GAIA-X Activities (FAIR Data Spaces) \’foglgy

* Funded by the Federal Ministry of Education and Research (BMBF)
from May 2021 to May 2024.

* Vision: Common cloud-based data space for business and science
(based on the FAIR data principles).

* Mission: Create and expand synergies between existing technologies
and communities.

[ Cross-platform data

' analytics
* Some examples: Biodiversity data Research data qualit
space assurance The demonstrator relies
on already published
A deployment of the FAIR Research Data medical data which can
Geo Engine software in Quality Assurance and be publicly accessed
a Gaila-X compatible Workflows without any restriction
cloud. and used to train a
Gaia-¥ = NFDI4Ing classification modsl in
Gaia-X + NFDI4Biodiversity (Engineerin g the Gaia-X setting

Gaic-K + NFDI4Health J
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Join us: 2" NFDI4Energy Conference @Qrfedrlg@

* 2nd NFDI4Energy Conference - Bringing the community of energy
research data management together

* Location: KIT, Karlsruhe, Germany

* Date: Tuesday, 25.03.25 — Thursday, 27.03.25
* Participants: Open for all, Submissions will be possible
* Limit: 150 participants

24.09.2024 NFDI4Energy 30



How to stay in touch

EE
https://bit.ly/46aFeDF i

All Information
onh one S|te

Get the latest news!

Newsletter Coordination Office

e
"".

Stay up-to-date with E; _
our newsletter: *.-:.-E_' :
https://bit.ly/48qelrs Ifjif

g4

Contact us:

info@nfdidenergy.org ,:

ly
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Contact License WY energy
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