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CONTEXT
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CONTRIBUTION OF DONUT TO DIGITAL TWINS GALAXY (1/3)
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Task 2  Numerical methods for high
performance computing of coupled

processes (Leader C. Cances)

Task 5  Tools and methods to
quantify/derive uncertainties
induce by coupled processes

(Leader A. Baksay)

• A DT is developed by, as far as possible, reproducing its multi-physical twin’s behavior => better understanding and
modeling of coupled multi-physics phenomena is one of the main goal of DONUT.

• A DT needs the use of HPC

• A DT needs model calibration and uncertainty analysis



CONTRIBUTION OF DONUT TO DIGITAL TWINS GALAXY (2/3)
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Task 4  Scale transition
schemes for coupled
processes (Leader O.

Kolditz & N.
Prasianakis)

• A DT needs to integrate multiscale representation

• A DT needs model reduction (surrogate model) and the use of machine learning

Task 5 Benchmarks of methods and tools for coupled processes (Leader D. Lukin)

Machine Learning and Geochemistry Multiphase multicomponent reactive transportTHM model evaluation

ACED & FUTURE WPs + PREDIS HITEC ACED & GAS WPs



MACHINE LEARNING AND GEOCHEMISTRY BENCHMARK: SO FAR > 10 MODELLING
TEAMS

• CROSS-EURAD Collaborative effort

• Participants inside/outside EURAD continue to join

• Meetings every 1-2 months to discuss progress

• Joint Development of methodologies and codes.
Modelling teams are working closely together.

• Open source software is heavily used. Progress may be
followed at anytime at project place:
https://service.projectplace.com/#project/1773878474/documents/1964331616
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EMBEDDING MULTI-PHYSICS TO VIRTUAL REALITY
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• A DT needs to embed complex process models into real context (overarching DONUT Tasks and link to other WPs GAS
and MODATS)

• Multiscale modelling using the phase-field approach
• Using Virtual Reality methods (CD-A experiment in Mont Terri)

• Linking models to data bases (borehole information system and
sensor data base) -> link to EURAD MODATS

• In close collaboration with Mont Terri CD-A Team



CHALLENGES TO OVERCOME, AND NEEDS FOR THE FUTURE

• Successful deployment of digital twins will require trust in the model, trust in the data,
and trust in algorithms used to update the model based on the data. Once these elements
are in place, we can have confidence in the decisions made using the technology (Wright
and Davidson  Adv. Model. and Simul. in Eng. Sci. (2020) 7:13) => DONUT is contributing
(for model and algorithms) but it is a long term R&D effort.

• Make our code interoperable/interoperability/ open source => comprehensive pooling
platform/ simulation platform/collaboration platform

• Embedding multi-physics to virtual reality

• Structure a ROAD MAP  on DT to fill the gap and share a common vision
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THANK YOU FOR LISTENING
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