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Experimental Verification of Reduction of Speed Ripple
Based on V/f control for PMSM with Periodic Load Fluctuation
Msayuki Naito*, Takahiro Kumagai, Hiroki Watanabe, Jun-ich Itoh(Nagaoka University of Technology)

The paper proposes a reduction of speed ripple method based on V/f control for PMSM with periodic load fluctuation. When
periodic load fluctuation inputs, large speed ripples are generated with V/f control because V/f control is not able to control
torque of the PMSM. In order to solve the problem, A method which has three features, are proposed: First point is using zero
speed ripple and zero d-axis current voltage waveform that named ideal voltage waveform, second point is focusing to connection

dg-axis, yd-axis and speed ripple, and third point is using band-elimination-filter where is stabilization control using effective

current feedback. As a result, when y8-axis accord dg-axis, speed ripple can be reduced. As a result, the speed ripples are
reduced by 9.25% when phase difference between the dg-axis and the y3-axis is zero. In addition, it is exposed that it is difficult
to adjust the phase difference between the dg-axis and the y3-axis to zero with hill-climbing method because a 10-mA variation of

a RMS value of r-axis current is very small for a controller.
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Fig.2. Block diagram of V/f control based on yd-axis with
stabilization control.
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Fig.3. Block diagram of proposed method
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Fig.5. Schematic drawing of proposed phase correction
method
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Fig.6. Flowchart of proposed phase correction method
based on hill-climbing method.
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