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Fig.1 Schematic diagram of system and its control
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Fig.2 Close-loop control of amplitude integral
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Fig.4 Schematic diagram of positive-sequence
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Fig.8 Simulative current waveforms of
grid with photovoltaic system
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Grid-connected photovoltaic power conditioner system based on amplitude integral
ZHOU Lin,LIAO Bo,LONG Yanping,ZHANG Lingiang,L.I Huaihua,DU Jingi
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqging 400030, China)

Abstract: The accurate detection of harmonics and reactive currents and the generation of photovoltaic
active current reference are essential for the control of three-phase grid-connected photovoltaic power
conditioner system. In order to get the photovoltaic active current with same frequency and phase as the
positive-sequence fundamental voltage of grid,the influence of parameter K in the amplitude integral
positive-sequence fundamental extraction on the phase deviation of output positive-sequence fundamental
voltage is analyzed and the relationship between K and frequency/phase deviation of positive-sequence
fundamental voltage is derived. The positive-sequence fundamental voltage can be accurately extracted when
K is set properly. Synchronous sine or cosine signals can be obtained without PLL. Based on i,-i, method,two
standard selectors are applied,which combine randomly the photovoltaic active current with the harmonic or
reactive current to form the grid-connection reference current for realizing the random functional combination
of active power injection,harmonic restraint and reactive power compensation. Results of the simulation with
MATLAB/Simulink and the experiment based on RT-LAB verify the correctness of theoretical analysis.

Key words: photovoltaic power conditioner system; amplitude integral; reference current calculation;

selector; power quality; solar energy
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PV array output power forecasting based on similar day and RBFNN
WANG Xiaolan'?,GE Pengjiang'

(1. College of Electrical and Information Engineering, Lanzhou University of Technology,Lanzhou 730050, China;
2. Key Laboratory of Gansu Advanced Control for Industrial Processes,Lanzhou 730050, China)

Abstract: As the solar radiation time,solar radiation intensity and air temperature are the main influencing
factors of PV array output power and there is strong correlation in output power among the similar days,a
forecasting model of PV array output power is designed based on similar days and RBFNN (Radial Basis
Function Neural Network),which takes the difference of meteorological feature vector between the nearest
similar day and the day to be forecasted as the input variable of RBFNN and its output as the forecasted
PV array output power. The proposed model is trained and verified with the measured power dada of a PV
array in Northwest China. Its mean absolute percentage error obtained is 13.82% and its root mean square
error is 0.4054,showing its high accuracy.

Key words: PV array; output power; radial basis function networks; similar day; forecasting; models;

neural networks



