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Challenge of triple-zero technology for five-phase SRM

Itoh, Junichi
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Switched reluctance motor (SRM) has drawbacks of a large torque riEple,
large DC input current ripple, and large radial force ripple. These ripples lead to the vibration,
acoustic noise, and battery deterioration. The three-phase SRM does not have enough control
flexibilities during no-negative torque period to simultaneously reduce the multiple ripples.
Therefore, it is necessary for the simultaneous reduction of multiple ripples to positively use the
negative torque period, which resulting in extremely increases the motor current root-mean-square
(RMS) value. As a result, the efficiency is significantly deteriorated compared with a general
driving method. The proposed method made these three ripples simultaneously zero, which is so-called
“ triple zero” in this paper with improved control flexibility of five-phase. In particular, the
triple zero is achieved with the same motor current RMS as general driving method by utilizing the
control flexibility effectively.
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# 1 341 SRM & 5 i SRM DAk

Three-phase 18-12 Five-phase 20-16

SRM SRM

Rated power P, 5.5 kW

Rated speed o, 12000 r/min

Rated torque 7, 9.3 Nm

Input voltage 48V

Number of poles Stator 18, Rotor 12 Stator 20, Rotor 16

Number of turns 12 turns 11 turns
Winding resistance 0.012Q 0.018Q
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