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High Performance V/f control Method for Switched Reluctance Motor

Takahiro Kumagai, Student Member, Keisuke Kusaka, Member,

Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)
Masakazu Kato (Nagaoka Motor Development Co., Ltd.)

This paper proposes a novel V/f control method for switched reluctance motor (SRM). The proposed method does

not require rotor information and nonlinear magnetization curve model of SRM. This paper proposed the following

three methods and confirmed their effectiveness: (i) a virtual rotor magnetic flux was generated by controlling the

zero-phase current with a PI controller, and V/f control for SRM was realized, (ii) from the stability analysis based on

the derived SRM’s state equation, the optimum gain design method for stabilization control is proposed. The optimum

gain leads to the wide range stable operation in proposed V/f control. In addition, (iii) by applying iy = i, control and

ia =0 control, a high torque per current is achieved without complicated parameter adjustment.
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Fig. 1. V/f control method based on y§ axis.
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Fig. 2. Loot locus of sixth-order state equation when damping
gain K is increased at no-load and base speed.
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Fig. 7 Experimental equipment.

Table 1 Motor parameters of test motor

Power 750W
Max. speed (1p.u.) 5000r/min
Max. torque (1p.u.) 2.39Nm
Inverter DC voltage 62V
Poles 18S/12P
Resistance 0.102Q
AC inductance 0.615mH
DC inductance 1.17mH
Rated current (1p.u.) 25.4A (io, i,)
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Fig. 8. Effect on the stabilization control.
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