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The energy production and market are strongly
variable
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The energy production and market are strongly
variable
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The electrical network requires stability
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To use hydropower plants for stabilizing the grid
Fast response.
Renewable energy.

Reversible energy using pump-storage power plants
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To use hydropower plants for stabilizing the grid
Fast response.
Renewable energy.

Reversible energy using pump-storage power plants

Challenge: how to make the power plant more
exible
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Ly

Parameter H(m) T(Nm) E@Jkg 1) N (rpm) Q (m3s 1)
26.8 1'400 263 800 0.515
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Homogeneous URANS Equations
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Conference Orlando, Florida, 1993.
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Transport equation for the vapour volume fractign
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MESH

Sub-Domain  Number of nodes

(in million)
Spiral Case 1.69
Stay Vanes
and 3.17

Guide Vanes

Runner 2.63
Draft Tube 3.10

Total 10.59
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ANSYS CFX set up

Time step: t =2e 4s, 1 degree of runner revolution per time ste
Second order scheme for time discretization.

Transient rotor/stator interface with GGI interpolation.

High order scheme for spatial discretization.

Boundary conditions

Inlet: ow discharge.
Outlet: opening pressure condition.
Solid wall: no slip wall with wall law.
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SIMULATIONS
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The use of hydraulic power plants to stabilize the electrinatwork
requires to extend the range of operating points of the tumds.

Such an extension requires to better understand the behavidhe
cavitating vortex rope.

Two-phase URANS simulations are useful and accurate tools t
investigate cavitating ow in hydraulic turbines.

CFD results allow to improve our knowledge of the transitibaetween
stable and unstable vortex rope.
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