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Principle Analysis and Implementation ofVoltage Control of Hybrid Excitation
SynchronousGenerator

Department ofElectricalEngineering, Harbin Institute ofTechnology, Harbin 150001, China

Abstract:

A novel hybrid excitation synchronous generator (HESG) was developed to solve the problem that the
output voltage is uncontrollable in permanentmagnet generator. The magnetic flux distribution of both
the permanent magnet section and the excitation section in the HESG were computed using finite
elementmethod. According to the demand for the output voltage, a control strategy for the excitation
regulation system wasmade, and the operation process of this system was discussed. To verify the
output voltage control capability of theHESG, a 2. 5 kW generator and its regulation circuit were
designed and produced, and then tested by experimen.t The experimental results show that forno-load
running, the outputvoltage of theHESGwas equal to the resultantelectric potential of the
permanentmagnet section and the excitation section; and that for load running, the HESG was able to
vary the gap flux tomaintain the constant terminalvoltage (135V) by adjusting the excitation current as
the load increased.
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