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Outline
• Motiv�tion: Use C�ses for RDM Services
• Use C�se 1: Co-Simul�tion in L�bor�tories with Power-H�rdw�re-in-the-Loop (PHiL)
• Use C�se 2: Long term Energy System Scen�rios, Society �nd EnergyPolitics
• Use C�se 3: Distributed Simul�tion in Distributed Energy Systems
• Further Use C�ses
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Use C�ses for RDM Services
• Re�listic sm�ll rese�rch project in energy rese�rch with � typic�lrese�rch question
• Rese�rch is conducted in � different w�y th�n the st�tus-quo:
• Focus on RDM �spect of rese�rch process
• Better RDM b�sed on services during the whole rese�rch life cycle
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Continuously ev�lu�te effect on us�bility of services &reus�bility �nd replic�bility of the results!



Use C�ses for RDM Services
• Services to improve RDMprocesses during the whole rese�rchlife cycle
• In the use c�ses, suited RDM services �re used
• From NFDI4Energy �nd beyond (e.g., NFDI)
• Feedb�ck for services provided
• Addition�l help for services: best pr�ctices, ..
• Include services in typic�l workflow

• To improve the workflow itself!
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Overview of existing services!



Use C�ses for RDM Services
• Est�blish �nd support RDM services
• �nd use in the community

• Showc�sing services in typic�l rese�rch project
• Providing best pr�ctices, tutori�ls
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Rese�rch D�t�M�n�gement

Pl�nning
Production

An�lysis
Stor�ge

Access

Re-Use

Rese�rch D�t� Life Cycle
• NFDI4Energy �ims to provide useful services for energy rese�rchers in FAIR RDM:
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Where �nd how should I store myrese�rch �rtif�cts intern�lly?

Where do I find reus�blerese�rch �rtif�cts?
How do I publishrese�rch �rtif�cts? In which form�t should Iproduce my rese�rch �rtif�cts?

How should I �n�lyze existingrese�rch d�t�?
Where do I publish my �n�lysisresults?
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Where �nd how should rese�rch�rtif�cts be published?

D�t� m�n�gement pl�nsSoftw�re m�n�gement pl�ns

Best pr�ctices on how tocomp�re rel�ted work

Test �nd extend bestpr�ctices

Outcomes of the use c�ses:



Use C�se 1: Co-Simul�tion in L�bor�tories withPower-H�rdw�re-in-the-Loop (PHiL)
• An�lysis of volt�ge qu�lity in � distribution grid with �nd withoutcontroll�ble tr�nsformers with � h�rdw�re lo�d th�t represents EVhyperch�rgers
• Using Co-Simul�tion with heterogenous components �nd VILLASnode
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Use C�se 1: Co-Simul�tion in L�bor�tories withPower-H�rdw�re-in-the-Loop (PHiL)
• All simul�tion components need to be stored on open d�t� registries�nd �re resolv�ble to initi�te the co-simul�tion
• The met�d�t� for e�ch component follows the NFDI4Energyguidelines on met�d�t�

• The simul�tion scen�rio is defined �s � sem�ntic d�t� �rtif�ct usingthe NFDI4Energy Co-Simul�tion ontology
• The simul�tion is orchestr�ted �nd executed from � simple interf�cevi� the NFDI4Energy Simul�tion-�s-�-Service (Sim��S) hub
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Use C�se 2: Long term Energy SystemScen�rios, Society �nd Energy Politics
• FAIR scen�rio d�t� public�tion
• Scen�rio f�ctsheets coupled to d�t�b�se�nd model f�ctsheets

• Scen�rio d�t� comp�rison
• Visu�liz�tions �nd n�rr�tives
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Use C�se 3: Distributed Simul�tion inDistributed Energy Systems
• How to design a robust distributed system to coordinate flexibilitiesfor the electricity grid?
• Dec�rboniz�tion of the energy grid
• Integr�tion of decentr�lized gener�tors, potenti�llyflexible dem�nd �nd loc�l stor�ge options
• Distributed simul�tion is incre�singly import�ntin energy systems
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Use C�se 3: Distributed Simul�tion inDistributed Energy Systems
• Where do I find the right models to work with?
• Recommend�tion: use the Open Rese�rchKnowledge Gr�ph (ORKG)!
• Encour�ge �nd help other rese�rchers to usethe ORKG for energy system rese�rch
• Collect findings �nd prep�reexpl�n�tion videos

25.03.2025 NFDI4Energy 12

Rese�rch D�t�M�n�gement

Pl�nning
Production

An�lysis



Use C�se 3: Distributed Simul�tion inDistributed Energy Systems
• Simul�tion of distributed energy resources �ndtheir flexibility
• Very complex
• M�ny different �ppro�ches

• Best pr�ctices on which criteri� to consider
• Support others in finding � suit�ble modelfor their use c�se
• Publishing � website:flexibility models recommender
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Further Use C�ses
• Supplement�ry m�teri�l in the Leibniz D�t� M�n�ger in NFDI4Energy
• Results d�t� (visu�liz�tion, comp�rison)
• Addition�l m�teri�l
• ...
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Further Use C�ses
• Integr�tion of regul�tory constr�ints into �n energy system modelingtool
• NFDI4Energy policy d�t�b�se including regul�tory constr�ints on l�nd�v�il�bility for wind power exp�nsion
• Modeling tool atlite integr�tes constr�ints from d�t�b�se

25.03.2025 NFDI4Energy 15



Use C�ses to improve RDM
• Presented use c�ses will support workflows by
• Us�bility of RDM services
• Providing ex�mple �pplic�tions
• M�king existing d�t� e�sily �ccessible
• Providing tutori�ls �nd best pr�ctices

• Showc�se how concepts �nd services simplify existing workflows�long the rese�rch life cycle
• Supporting users in �pplying services
• Promote use in the community
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Use existing services!Think �bout possible use c�ses!
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