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Analytical Study on Inverter Voltage Waveform to Improve Traction System Efficiency
Minoru Kondo*, Minoru Miyabe (Railway Technical Research institute)

Induction motors are widely used as traction motors of railway vehicles. Usually, they are driven by an
inverter with one-pulse mode (rectangular wave) at medium and high speed range. However, the one-pulse
waveform contains lower harmonics that induces additional losses in the motors. In this paper, we have
studied the optimal waveform that can reduce the additional losses and proposed a two-pulse waveform using
efficiency optimal control (EOC). We have conducted a finite element analysis to verify its effectiveness. The
result show that the total loss of the motor decreases by 14% when using the propose waveform.

F—T— K A A= WEPTY, FrEmmBiEE, hFBomi

(Inverter voltage waveform, selected harmonic elimination, efficiency optimal control)
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