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Fig. 1 Output characteristics of PV array under four typical working conditions
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Fig. 4 Variation curves of PV array output under uniform light intensity condition ( No.1 condition)
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MPPT of photovoltaic at all operation conditions
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Abstract The output characteristics of photovoltaic (PV') array change with the environmental conditions and run-
ning state.In order to meet the control requirements of Maximum Power Point Tracking ( MPPT) under different op-
eration conditions,a segmented control method combining improved Quantum Particle Swarm Optimization ( QPSO)
and perturb and observe algorithm is proposed after analyzing the output characteristics of photovoltaic array under
various working conditions. The inconsistent adaptive mutation DCWQPSO is used to search the maximum power
point globally in the initial stage of tracking control to make the power point converge to the maximum power point
quickly in order to improve the tracking speed, then the perturb and observe algorithm based on closed-loop fuzzy
control is used to search the maximum power point locally to improve the tracking accuracy.The Matlab simulation
results show that the segmented control method can complete MPPT in only 0. 32 s under various working conditions
of photovoltaic array and remains stable,which has faster tracking speed and higher tracking accuracy than others,
indicating its capacity to improve the efficiency of PV generation effectively.

Key words maximum power point tracking ( MPPT) ;all operation conditions ; improved QPSO ; closed-loop fuzzy

control ; PV power generation



