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the energy strategy 205@argets

for Hydroelectricity and Geenergies
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Innovatlvetgchnologles | CocER 5505
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Key areas ofesearchfor HYDRO

Enhancehydropower plants flexibility

Harvestthe potential of existinginfrastructure

Modelling of silt erosion& cavitation
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HYDRO Enhancehydropower plants flexibility

Expanding the operating range of hydraularbines and pumpturbines
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HYDRO Enhancehydropower plants flexibility
Control and prediction of a cluster of SHPs production

Context

Bad prediction which can
leads to losses

Improve the knowledge of small
electricity distributor of renewable
energy
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D
%% THSBO Modular concept

2 counter-rotating runners per stage

Consumption area

Reservoir
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HYDRO
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HYDRO

sediment transportation

-
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fluid flow in Pelton turbine

contact & deformation

Erosion model includes : By,
V Strength and fracture models =~ g
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HYDRO

Boundaryfitted methods, such as the Arbitrary LagrangeEulerian approach, can be
numerically unstableandinaccuratefor large deformationsdue to meshdeformations

ldea useindependentmeshesfor fluid andsolid- overlappingdecomposition
Parallel? projection to transfer data from the fluid to the solidmeshandviceversa

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

Couplingmodel betweena Newtonianfluid anda NonlinearElasticMaterial

Modeling Facility

PASEproject AV-Flow(Obrist Krause)
SNFProjectGeometryAware FEM in
Computational MechanicgHormanriKrause)
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HYDRO Link to theenergystrategy2050 ?

New Large HP Plants: +1'430 GWh until 2050

New Small HP plants: +1'600 GWh until 2050

Retrofit PP: +1'530 GWh until 2050

Enhancehydropower plants flexibility

Harvestthe potential of existinginfrastructure

Modelling of silt erosion& cavitation
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Key areas ofesearchfor GEGENERGIES

Quantitative modellingof THM(C)®rocesses

Controlseismicrisk

Optimisation of exploration and production
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ejde SN[Fell= Quantitative modellingof THM(C)$rocesses

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

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

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