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Passivity-based control of torque and speed of
brushless doubly-fed machine
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Abstract: To improve the control performances of Brushless doubly-fed machine ( BDFM)  the passivity—
based control ( PBC) theory of the nonlinear system was used to study the torque and speed controls of
BDFM. Based on the voltage equations of BDFM in the 3-phase stationary frame the voltage flux and
torque equations in dq-axis of rotor speed rotating frame power winding and control winding synchronous
speed rotating frames were deduced and obtained respectively. The Eulerd.agrange equation of BDFM
was established and the passivity of BDFM system was analyzed by the concept of energy conversion. A
new torque and speed control structure was proposed and a nonlinear controller based on the PBC method
was designed. The simulation model was then built up and the control effects of PBC vector control
( VC) and direct torque control ( DTC) were compared respectively. The results show that PBC can a—
chieve more accurate torque and speed tracking control and has the advantages of simple control struc—
ture excellent dynamic response performance and good robustness. The calculation amount of PBC is less
than that of VC and the torque ripple of PBC is smaller than that of DTC.
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Fig. 4 Dynamic response characteristics of VC method
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Fig. 5 Dynamic response characteristics of PBC method
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Fig. 6 Dynamic response characteristics of DTC method
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