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A Study on Feedforward Compensation Method of IPMSM for EV with
Non-sinusoidal BEMF

Gui-Yeo Parkl, Jung-Woo Parkl, Won-11 Ahnl, Duck-Woong Shinl,

Moon-Seon Jeong®, and Chae-Joo Moon T

Abstract - In the case of the Back EMF voltage contains the harmonics, the motor torque ripple and vibration
is occurred by the current pulsation, because IPMSM control algorithm is the model which is assumed that it
contains a sinusoidal Back EMF voltage. To improve ride quality, in the case of IPMSM for EV, improving the
torque control characteristics is necessary. Therefore, there is a need to minimize the influence of the
harmonics. In this paper, the investigation to decrease the current distortion factor has been performed for
improving torque control characteristics by applying the non-sinusoidal Back EMF to IPMSM model.

Keywords: IPMSM, interior permanent magnet synchronous motor, feedforward compensation, EV, electric
vehicle, in line motor
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Fig. 1 d-q axis current control system with the
feedforward of Non-sinusoidal Back EMF

Table 1 30 kW in-line system specification

Specifications Value
Rated output 10 kW
Maximum Output 30 kW

No. of poles 10

Rated torque 62 Nm

Maximum torque 2056 Nm

Phase resistance R_s 0.038 Q

. L.d 0.13 mH

Phase inductance L:qz 05 mH
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Fig. 2 Current vector trajectory of IPMSM

Fig. 3 30kW Inline motor driving Inverter
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(a) D-Q axis current waveform with Sinusoidal Back (b) D-Q axis current waveform with Non-Sinusoidal
EMF compensation Back EMF compensation
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(c) VD—Q axis current waveform with Sinusoidal Back (d) D-Q axis current waveform with Non-sinusoidal
EMF compensation Back EMF compensation

Fig. 10 Rated load test(1,540rpm 62Nm)
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