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Finite set control model predictive control method to reduce common-mode
leakage for three-phase voltage source inverter

CHEN Suhua
(College of Electrical Information Engineering, Xuchang University, Xuchang 461000, China)

Abstract: In order to resolve the leakage current problem, this paper proposes a new finite-set model predictive control to
reduce common-mode voltage of three-phase inverter. The model of photovoltaic (PV) grid power generation systems is
analyzed. The study finds that only the nonzero vector is used to reduce the common mode voltage. Therefore, the
nonzero vector is brought into the value function and the optimal vector is got to be used in the next cycle. The
common-mode voltage can be limited to =+ 1/6V4. by using the proposed finite-set model predictive control. This method
can suppress the leakage current and guarantee the safety of human life. Compared with traditional PI method, it can
improve the current tracking speed and precision. Therefore, the proposed model predictive control can reduce the
common mode voltage and load current and has fast dynamic response.

Key words: three phase inverter; model predictive control; common mode voltage; leakage current; dynamic response
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Fig. 1 Topology of two-level inverter
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Fig. 2 Topology of PV inverter system
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Fig. 3 Space-vector diagram of a two-level inverter
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Table 1 Relationship between switching states and CMV

R Vewm
V1 (PNN) -V4/6
V> (PPN) Vi 6
V3 (NPN) Ve 16
v, (NPP) Vi 16
Vs (NNP) Ve 16
Vs (PNP) Ve /6
V7 (PPP) Ve 12
Vs(NNN) Ve 12
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Table 2 Relationship between switching states and
CMV based on the proposed method

R Vewm
V1 (PNN) -V4/6
V> (PPN) Ve /6
V4 (NPN) Ve 6
v, (NPP) Vi 16
Vs (NNP) Ve 16
Ve (PNP) Vi 16
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Table 3 Experimental parameters
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Fig. 4 Experimental waveforms of VN and leakage current

with conventional method
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Fig. 5 Experimental waveforms of VN and leakage

current with proposed method
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