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Energy-storaged Quasi Z-source Converter Based on Fuzzy Control
MAO Renjie, LI Yuan, FANG Fan
(School of Electrical Engineering and Information , Sichuan University , Chengdu 610065, Sichuan , China)

Abstract: A fuzzy control method applied to a energy-storaged quasi Z-source converter was presented. In recent
years, fuzzy control is increasingly ubiquitous owing to its adaptiveness and strong robustness. The difference between
this control method and PI control lies in that fuzzy control doesn’t depends on the accurate mathematical model.
Fuzzy control was applied to energy-storaged quasi Z-source converter to control battery charging/discharging current ,
the bidirectional flow of energy was achieved. Compared to PI control, fuzzy control could reduce the ripple of

capacitor voltage , the total harmonic distortion (THD)of grid current and the pulsation of battery charging/discharging
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current. The simulation results validate the effectiveness of the control method proposed.
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Fig.1 Energy-storaged quasi Z-source inverter
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Fig.2 The circuit structure of the energy-storaged

quasi Z-source converter
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Fig.3 Equivalent circuit diagram in non-shoot-through state
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Ldi /dt=U,-U (1)
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CdU. /dt=i, — i,y (3)
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Fig.4 Equivalent circuit diagram in shoot-through state
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Fig.5 System block diagram of energy-storaged
single-phase quasi-Z-source converter
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Fig.6 Schematic diagram of fuzzy controller
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Rulel :If e is NB and ec is NB,then u is PB;

Rule2:If e is NB and ec is NM ,then u is PB;

Rule3:If e is NB and ec is NS ,then u is PB;

Ruled9:If e is PB and ec is PB,then u is NB;
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Tab.1  Rules table for fuzzy logic controller
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Fig.9 System structure diagram of energy-storaged single-phase

quasi-Z-source converter based on PI control
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Fig.10  Simulation results when i,” changed from

40 A to =40 A based on fuzzy control
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Fig.11  Simulation results when i, changed from

40 A to —40 A based on PI control
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Fig.12  Harmonic analysis of grid current in steady state
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