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Design and modeling of hybrid magnetic levitation rotor weight
support systems for hydraulic turbine generator units

MA Hong-zhong WANG Bin JU Ping
College of Energy and Electrical Engineering Hohai University ~ Nanjing 210098  China

Abstract In order to understand weight support modes and problems of hydraulic turbine generator units the magnetic
levitation weight support of the rotor systems of hydraulic turbine generator units was studied. A hybrid rotor weight
support system for hydraulic turbine generator units that combines a permanent magnetic levitation device and an
electromagnetic levitation device was designed. During the structural design of the hybrid rotor weight support system the
basic gravity weight was supported by the permanent magnetic device and the adjustable gravity weight was supported by
the electromagnetic levitation device. Considering the stability of hydraulic turbine generator units under high-speed
operation the system bore most of the axial loads rotor weight instead of totally levitating the rotor. The permanent
magnetic materials and electromagnetic device were studied and selected. For the permanent magnetic levitation device

the relationships between the air gap magnetic field intensity and parameters such as the air gap thickness and magnet size
were analyzed and the impact factors in the magnitude of the permanent magnetic levitation force were analyzed. For the
electromagnetic levitation device the relationship between the electromagnetic levitation force and the structure of the
electromagnetic levitation device was analyzed. On this basis the mathematical models for the electromagnetic levitation
and the permanent magnetic levitation support devices were established according to fundamental electromagnetic theories

and the structure of weight support systems.

Key words hydraulic turbine generator unit magnetic levitation electromagnetic levitation support system





