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Analysis and optimization of SVPWM strategy for a six-phase inverter

FU Shengjie PENG Xiafu

( School of Information Science and Technology Xiamen University Xiamen 361005 China)

Abstract: In order to improve the stability and reduce system power loss of a six-phase voltage source inverter the
adjacent four vectors control strategy was analyzed as well as its own switching characteristics so as to use differ—
ent types of zero—voltage vector rationally and adjust the acting time in one switching cycle. By this means the
switching mode of a power device was improved thereby optimizing the space vector pulse width modulation( SVP-
WM) strategy of the six-phase voltage source inverter. The simulation results show that compared with the conven-
tional voltage vector modulation mode the proposed method has ideal harmonic characteristics under different mod—
ulation depths and at the same time it can effectively reduce the inverter switching losses.

Keywords: six-phase voltage source inerter; space vector pulse width modulation; zero vectors; total harmonic dis—
tortion; switching losses
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Fig.1 Six-phase AC motor winding structure
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Fig.2 Schematic six-phase control system
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Fig.3 Four adjacent space voltage vector distribution
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Fig.4 Switching sequences of ordinary PWM in sector V
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Fig.5 Phase voltage waveform for phase a,( § =0.5)

1.0
05
3
s 0
]
-0.5
_10 1 1 1 1 1 1 I
1 2 3 4 5 6 7
G/rad
6 a, b (6 =0.5)

Fig. 6 Line voltage waveform for phases a, and b,( 6 =0.5)
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Fig.7 Switching sequences in sector V(6 =1)
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Fig.8 Phase voltage waveform for phase a,( § =1)

O/rad
9 a, b, (6=1)
Fig.9 Line voltage waveform for phases a, and b,(6 =1)
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Fig.10 Switching sequences in sector V(6 =0)
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Fig.11 Phase voltage waveform for phase a, (5 =0)
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Fig.12 Line voltage waveform for phase a, and b, (6 =0)
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Fig.13 Waveform for phase a,($ dynamic changes)
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Fig.14 Waveform for phases a, and b,(é dynamic changes)
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Fig.15 Harmonic features of various PWM modes
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