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Comparasion on the performance of brushless doubly-fed machine
with different rotor structures

HAN Li  GAO Qiang  LUO Ciwyong LI Hui
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology
Chongqing University Chongqing 400044 China)

Abstract: By introducing 6 different kinds of rotor structures which include the cage rotor with or without
common bars the cage rotor with common bars and common end ring the cage rotor with reluctance and com—
mon bars the salient poles rotor with cage bars the ALA reluctance rotor the 2-D transient electromagnetic
fields of brushless doublyfed machine (BDFM) were calculated by finite element method. The air-gap mag—
netic fields were compared by the harmonic spectrum analysis and then the magnetic field modulation effects
of BDFMs with 6 different rotor structures were discussed. The torque and speed dynamic characteristics of the
different BDFMs were researched under the states of singlefed asynchronous operation and doublyfed syn—
chronous  under-synchronous and over-synchronous operations. The effects of control winding voltage value
with a constant frequency on the torque and speed stability were simulated and discussed. The relative charac—
teristics were verified by comparing with other literatures. The results indicate the effects of rotor structues on
magnetic field modulation and dynamic characteristics of BDFM and provide the foundation for the rotor
structure design optimization and operating stability intensive research of BDFM.
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Table 1 Basic structure parameters of BDFM
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Table 2 Structure parameters of cage rotor BDFM
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Table 3 Structure parameters of cage rotor BDFM

with reluctance and common bars
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Table 4 Structure parameters of salient poles rotor
BDFM with cage bars
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Table 5 Structure parameters of BDFM with ALA
reluctance rotor
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