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Abstract — In this paper, modeling of permanent magnet generator (PMSG) and power converter has been carried
out to control the wave energy conversion using electrical control, and pulse width modulation (PWM) method has
been proposed to improve the efficiency of power converter based on the conventional simple constructed vector
control. An offset voltage capable of discontinuous switching operation is applied to a reference voltage of a con-
ventional vector control using a continuous space vector modulation method to produce a modified reference volt-
age. The modified reference voltage does not change the switching of the power converter at the peak portion of
the current, so that the switching loss can be reduced and the efficiency of the power converter can be improved.
As a result, the performances of the proposed method are compared with that of the conventional vector control
under the same simulation conditions.
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Fig. 1. Construction diagram of OWC wave power generator.
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Fig. 2. Power converter type: (a) Diode rectifier type (D-converter), (b) Back to Back converter type (BTB-converter).
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Fig. 3. Conventional vector control block diagram for controlling power converter of OWC wave power system.
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Table 2. Performance comparison between conventional (C-SVPWM)
and proposed (D-SVPWM) methods

Features

C-SVPWM  D-SVPWM

THD; (Converter) [%] 1.89 2.68

THD,; (Inverter) [%] 0.98 1.32

Average switching frequency [kHz] 10.375 7.82
Total loss [kW] 9.1 8.4
Efficiency [%] 95.71 96

Power factor 0.99 0.99
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