
Objectives and Goals

Main objectives
• Comparison of two- and three-dimensional generator 
model
• Simulation of short circuit
• Determine critical components for different load cases.

How the project supports sustainable 
hydropower
By dynamic analysis vibration and catastrophic failures can 
be avoided. 

Impact or innovation
Three-dimensional analysis of generators has not been 
performed earlier, and the main problem is to connect 
the forces between rotating and stationary parts. With a 
three-dimensional model, stress and strain can be analyzed 
on component level. A two-dimensional model has been 
developed earlier, which can be used for fast simulations. By 
comparing it with a three-dimensional model the limitations 
of the two-dimensional model can be analyzed.

Research Question
• How can a flexible hydropower generator be characterized 
to facilitate dynamical analysis?

Key Results 

•  Result 1: Effects of nonlinear magnetic pole force on the 
dynamics of hydropower generators. It is shown how dyna-
mics differ between linear and non-linear models for large 
eccentricities.

•  Result 2: A three-dimensional model is created for a 
hydropower generator for dynamic analysis. With a three-
dimensional model stress and strain can be analyzed in 
detail.
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Figure 1 Comparison of orbits for Oval Rotor (nr=2) and Oval Stator (ns=2) 
using the linear and nonlinear radial magnetic force model.

Figure 2 (a) Overview of the Finite Element model. (b) Components of the 
model.
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Future work
• The project is finished but we will solve the short circuit 
question during 2025

Training/capacity development
• Presentations in SVC reference group
• One PhD student
• Presentation at two scientific conferences
• Presentation at SVC hydropower day
• Presentation at “Svenska Mekanikdagarna” 2022


