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Calculation and analysis of harmonic copper losses and
iron losses of brushless doubly-fed machine
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Abstract: Aiming at abundant harmonics and large harmonic losses of brushless doubly-fed machine ( BD-
FM) the loss calculation models of BDFM were presented by considering the influence of harmonic mag—
netic field harmonic currents skin effect and rotating magnetization. Based on 2D time-stepping finite
element model coupled with the circuit and the harmonic analysis method two different models of rotor
copper loss calculation and three different models of stator and rotor iron losses calculation were estab—
lished and the influence of different models on the rotor copper loss and the stator and rotor iron losses
were analyzed. The variation tendency of BDFM harmonic copper and iron losses were then obtained. The
results show that the model 2 of rotor copper loss and the model 3 of stator and rotor iron losses are more
accurate. With the increase of control winding voltage of BDFM the stator and rotor copper losses de—
crease first and then increase the stator and rotor iron losses increase constantly. With the increase of
BDFM load torque the copper and iron losses both on stator and rotor increase continually. By compari—
son of the calculated results of copper and iron losses with the electromagnetic design data and the test da—
ta of a similar asynchronous machine the correctness of the presented models and the calculated results
are verified.
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Fig. 3 Coupling circuits of stator windings
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Fig. 4 Coupling circuit of rotor winding
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Table 2 Three models of iron losses
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Table 3 The influence of control winding voltage on losses

T, /Nem pe/W peue! W peu! W pro /W pr /W Zp/W

0 277.2  434.8 104.3  339.1 156.7 1312.1
15 355.2  585.6 246.7 366.4 167.5 1721.4
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