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Abstract--- Three-phase inverters are widely used in the smart grid to integrate renewable S 400 % 400

energy resources. When the inverters are used to feed the unbalanced three-phase loads, the 3 200 5 200 //><\ %
three-phase four-wire inverters are usually required to provide the current path for neutral 2 0 / /><\ /><\ s % &
currents. However, unbalanced loads will cause undesirable second-order ripples on DC bus. % 2001/ 8 jgg

Conventional three-phase four-wire inverters with neutral legs can not address this 5 '4000 1 | Y i 1.8 . 84
challenge. Bulky capacitors or extra active circuits are still required to reduce the ripples. 10 < 10

This inevitably leads to increased size and cost of the system. Although SiC-based converters /><\ m % /><\ /><\
have the advantage of achieving high power density, the DC-bus capacitance can not be 0f 3 ! \></ w
reduced by simply replacing Si IGBTs with SiC MOSFETs. In this paper, a new topology of SiC- \></ U § _10 | | .
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Second-order ripples

A

based three-phase four-wire inverters is proposed to reduce the DC-bus ripples without
adding any additional hardware components. With the reduction of DC-bus ripples, the DC-
bus capacitance can be reduced to achieve high power density. The equivalent circuit is
analyzed and the control strategy for the proposed topology is designed. The proposed
topology is built in Matlab/Simulink and simulation results are presented to verify the
proposed topology.
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Fig. 1 A conventional topology of three-phase Fig. 2 Proposed Topology. _400 S o
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‘ Second-order | i et | In this paper, a SiC-based three-phase four-wire inverter has been proposed to reduce the second-order
Fig. 3 Equivalent circuits of proposed topology. "Pples Reduction i | - ripples on the DC bus to achieve high power density. An additional conduction path is constructed
. * ' | Vape lapc Ve . . . .
\\ | i between the negative DC bus and the AC filter capacitors. With the proposed control strategy, the second-
ls | | . . . . .
L SUPR AL +,§)+,Vref i order ripples are absorbed by the filter capacitors and the DC-bus ripples and capacitance are reduced.
Table I T s L__contrl The above function has been achieved without adding any additional hardware components. It is also
SIMULATION PARAMETERS. PWM i Harmgnics discussed that the proposed topology requires higher DC-bus voltage and causes higher current and
V. 800V Vac rms 230V Ve g 1T ‘ - 'Né compensation voltage stress. The future work is to build the experimental testbench based on SiC MOSFETs to validate
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Split DC capacitors | 20 pub" | Filter capacitors | 20 pk —% ’%9450%,2 / the proposed topology and analyze the efficiency of the converters.
Neutral inductor 2.5 mH | Filter inductors 2.5mH V. 0
Switching frequency 20 kHz @‘ Acknowlegment
Load resistors fta = Ity = 4082, Rc = 1601¢2 %8835 This project has received funding from the European Union's Horizon 2020 research and innovation
Fig. 4 Proposed control diagram. programme under the Marie Sklodowska-Curie grant agreement no. 765585. This document reflects only

the author's views; the European Commission is not responsible for any use that may be made of the
information it contains.

IEEE ENERGY CONVERSION CONGRESS & EXPO BALTIMORE. MD A SEPT.29-0OCT.3



