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Abstract Recently, the use of transformer-less UPS has increased to improve the efficiency of UPS. However,
transformer-less UPS is required in three-phase four-wire input IGBT PWM rectifier and the existing three-phase
three-wire PFC algorithm cannot be applied in the three-phase four-wire system due to the neutral current problem
of UPS input. To control the three-phase four-wire input IGBT PWM rectifier, there are two existing algorithms: 3D
SVM and single phase control method. These two algorithms have advantages/disadvantages in controlling the
rectifier. The single phase control method is unstable for controlling the rectifier and the 3D SVM method has a
problem that must increase the L value of the input-side inductor considerably. Therefore, this paper proposes digital
single phase control technology and another new algorithm considering the d-q control, to improve the characteristics
of the existing control algorithm. In addition, this paper performed a simulation and experiment based on the proposed
control algorithm. The simulation results showed that the proposed technology can control three-phase four-wire IGBT
PWM rectifier in a stable manner and can also reduce the neutral current. The proposed algorithm is a useful tool
for controlling the three-phase four-wire IGBT PWM rectifier.
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Fig. 1. PWM rectifier of 3-phase 4-wire system
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Table 1. System parameter
3-phase 4-wire system 380/220Vrms,
Input Voltage 60Hz
IGBT 1200V 75A
Input Inductor 0.5mH
Input filter Cap. 30uF
Capacity of 30kW
rated power
DC-link Voltage +375V(750V)
DC-link Cap. 2% 4700uF/String* 2 parallel
Switching 10Kz
frequency
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