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Optimal control of photovoltaic grid-connected current based on PR control
MENG Jianhui',SHI Xinchun',FU Chao', WANG Yi',LI Peng',WEI Debing’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China;
2. Baoding Sifang Sanyi Electric Co.,Ltd.,Baoding 071051, China)
Abstract: When the single-phase photovoltaic grid-connected inverter with H6 topology applies conventional
PI controller to track the sinusoidal reference current,the steady-state error will be generated and its anti-
interference capability becomes poor , for which , an overall control strategy based on PR (Proportional
Resonant) control is proposed. The fundamentals of PR controller are introduced,the influence of its control
parameters on system property is analyzed and the engineering design principles of its application in the
photovoltaic grid-connected inverter with H6 topology are given. The simulation model and experimental
prototype of single-phase photovoltaic grid-connected inverter system are built to verify the theoretical
analysis and results indicate that,the static-error-free control of grid-connected current is realized,the phase
error introduced by Pl controller is eliminated and the excellent grid-connected waveform is achieved.
Key words: photovoltaic grid-connection; electric inverters; H6 topology; PR control; static-error-free
control; electric current control
S S S O O GO S O U OO
(4% 41 T continued from page 41)
Improved Backstepping control strategy for GSVSC of DFIG wind farm
with VSC-HVDC grid-integration
LIAO Yong, WANG Guodong
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China)
Abstract: An improved Backstepping control strategy of GSVSC (Grid-Side Voltage-Source Converter) is
proposed for DFIG (Doubly-Fed Induction Generator) wind farm with the grid-integration structure of
VSC-HVDC (Voltage Source Converter-High Voltage Direct Current) to improve its grid-integration robustness,
the electrical energy quality of its integration point and its grid-integration capability. With full consideration
of the parameter variations at both AC and DC sides,the AC voltage fluctuation and other uncertainties,
sign function and bounded lumped uncertainties are introduced to the control force design for each iterative
turn to improve the anti-disturbance performance of GSVSC. The stability of the proposed control strategy is
deduced according to Lyapunov principle. Simulative results of three disturbance modes are compared with
those by traditional double-loop PI control strategy under same conditions,which proves the effectiveness of
the proposed control strategy.
Key words: wind farms; doubly-fed induction generator; HVDC power transmission; voltage-source

converter; Backstepping; power quality
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