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WP3InnovativeAgenda

Develop technical and computational energy innovations

providing concrete solutions to reach 

the energy strategy 2050 targets

for Hydroelectricity and Geo-energies
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Innovativetechnologies 
& computationalenergyscience 

Key areas of researchfor HYDRO

Enhancehydropowerplants flexibility

Harvestthe potential of existinginfrastructure

Modelling of silt erosion& cavitation
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Enhancehydropowerplants flexibility

Expanding the operating range of hydraulic turbines and pump-turbines

HYPERBOLE
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Enhancehydropowerplants flexibility

Control and prediction of a cluster of SHPs production
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Harvestthe potential of existinginfrastructure
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Harvestthe potential of existinginfrastructure

P+DProject : Isokineticturbine
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Modelling of silt erosion& cavitationModelling of silt erosion& cavitation

GPU-SPHEROS

fluid flow in Pelton turbine contact & deformation

damage

sediment transportation

Erosion model includes :
VStrength and fracture models
VThermo-plasticity
VArbitrary-shaped sediments
VFrictional contact
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Modelling of silt erosion& cavitation

Boundary-fitted methods, such as the Arbitrary LagrangeEulerian approach, can be
numericallyunstableand inaccuratefor largedeformationsdue to meshdeformations

Idea: useindependentmeshesfor fluid andsolid- overlappingdecomposition

ParallelL2 projection to transferdata from the fluid to the solidmeshandviceversa

Novel framework by taking inspiration from immersed boundary method and non-
conformingdomaindecompositionmethods

Couplingmodelbetweena Newtonianfluid anda NonlinearElasticMaterial

Modeling Facility
PASC-project AV-Flow(Obrist, Krause)
SNF-Project Geometry-Aware FEM in 
Computational Mechanics(Hormann/Krause)
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Innovativetechnologies 
& computationalenergyscience 

HYDRO Link to the energystrategy2050 ?

Enhancehydropowerplants flexibility

Harvestthe potential of existinginfrastructure

Modelling of silt erosion& cavitation



Annual Conference ςSCCERSoEςSion, September 12th , 2016 11

Innovativetechnologies 
& computationalenergyscience 

Key areas of researchfor GEO-ENERGIES

Quantitative modellingof THM(C)S processes

Control seismicrisk

Optimisation of exploration and production
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Innovativetechnologies 
& computationalenergyscience 

GEO-ENERGIES

Several parallel efforts on THM(C)S in fractured reservoirs:

- Understand THM(C)S coupling

- Translate experimental results to reservoir conditions

- Evaluate optimal stimulation strategies 

Quantitative modellingof THM(C)S processes

M. Nejati, ETHZ: Incremental growth of fifty
interacting randomly-oriented penny-shaped
cracks under uniaxial tension. Finite element.

R. Müller et al. (USI): Phase Field Approach to Fracture


