
Appendix B

Linearized Models
B.1 Models with Surge Tank Effects

B.1.1 Model Qlin

•  Equation of the flow in the penstock:
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•  Equation of the mechanical power:
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•  Transfer functions F(s) and G(s):
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Ideal values for the Francis turbine are a11= 0.5, a13= 1, a21= 1.5 and a23= 1
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B.1.2 Model Qlin0

•  Equation of the flow in the penstock:
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•  Equation of the mechanical power:
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•  Transfer functions F(s) and G(s):
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Ideal values for the Francis turbine are a11= 0.5, a13= 1, a21= 1.5 and a23= 1
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B.2 Models with no Surge Tank Effects

B.2.1 Model Klin

•  Equation of the flow in the penstock:
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•  Equation of the mechanical power:
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•  Transfer function F(s):
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Ideal values for the Francis turbine are a11= 0.5, a13= 1, a21= 1.5 and a23= 1
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B.2.2 Model Glin0

•  Equation of the flow in the penstock:
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•  Equation of the mechanical power:
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•  Transfer function F(s):
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Ideal turbine: a11= 0.5, a13= 1, a21= 1.5 and a23= 1
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Non ideal turbine:
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