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Analysis of Brushless Doubly-fed Machine by Time Stepping Finite Element Method

WANG Ai-long, XIONG Guang-yu
(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi Province, China)

ABSTRACT: Aiming at accurate evaluation of the transient
and steady state behaviors as well as the related field
distribution of brushless doubly-fed machine (BDFM), a 2-
dimensional time-stepping finite element method was
presented to solve coupled field-circuit motion problems.
Core saturation and the rotor bar skin effects were directly
taken into account in the field calculation. The adopted circuit
equations are suitable for describing the stator windings and the
special rotor-bar connections of BDFM. The waveform of
supplied voltage source may be an arbitrary. Three-dimensional
end effects were considered in the circuit parameter corrected
by classical formulas. In addition, the coupling and constraint
equations were used to handle rotor rotation without any
process of remeshing. The proposed method were validated by
the measured and calculated results of an application example.
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Fig. 1 Construction of stator and rotor windings
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Fig. 2 Calculated current in the power
winding (n=600 r/min)
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Fig. 3 Calculated current waveform
in the control winding (n=600 r/min)
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Fig. 4 Calculated current waveform
in the rotor loops(n=600 r/min)
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Fig. 5 Electromagnetic torque calculated(n=600 r/min)
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Fig. 6 Flux distribution in synchronous
operation (n=750 r/min)
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Fig. 7 Flux distribution in doubly-fed
operation (n=150 r/min)
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Fig. 8 Flux distribution in asynchronous
operation (n=600 r/min)
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Tab.1 Calculated and measured
currents as unloaded(short circuit in control winding)
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Tab. 2 Calculated and measured currents
as loaded (short circuit in control winding)
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