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Why Rotordynamic Analysis in HP?

Typical Failures in 
Large Swedish 

Hydro Power Units
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Rotordynamic History and Hydropower
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Why are Hydropower Rotors Different
Ordinary rotating machines

Known loads
known bearing prop
large air gap
small shape deviations

Hydro-power

Unknown loads
no relevant bearing models
small air gaps
large shape deviations
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Hydropower Rotors are Unique

Upper generator bracket
Generator journal bearing
Exciter

Generator rotor

Trust bearing
Turbine journal bearing

Draft tube
Turbine
Spiral casing
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Rotordynamics in the 80’s

No Damping

Unsure Stiffnesses

No Reliable Results
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Rotordynamics to day
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Rotordynamics within SVC in 
Close Collaboration with VRD

• Rotor Modelling
• Bearing Models for Vertical Rotors
• Electromagnetic Interaction (Uppsala Univ)
• Measuring Techniques  (VRD/ Fluid Mech)
• Validations (2 Testriggs at VRD)
• Nonlinear Properties
• Added Turbine Properties (mass/ stiffness/ damping (Fluid Mech)
• Parametric Excitation
• New Components for Added Damping
• Elastic Rotor rim in Generators
• Analytical Bearing Models (speed/excentricity dependent
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Quasistatic assumption

• 8 unknown forces
• 8 measuring points

Bearing displacements+ bearing model
One measuring point on the shaft

 2-3 days preparation 1 day installation

Measuring Techniques
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Future

• 3D FEM for Generators including Electromagnetic 

Interaction

• 3D Rotordynamics & Fluid mech % Electro

• Loads on Turbine

• Simulation of Different Operating Conditions

• Life time evaluation
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