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Abstract: It is difficult to simultaneously optimize the maximum power point tracking ( MPPT)
of the photovoltaic (PV) systems under the criteria of rapidity, accuracy and placidity, when the
weather varies quickly. Aimed at solving this problem, a fuzzy MPPT method combined with
variable weather parameters ( VWP) is proposed. In this method, the power curve of the output
signal is divided into three sections by the two VWP straight lines and each section has one fuzzy
controller for tracking control. The overall control strategy is that a big tracking step-size is
selected to ensure the MPPT rapidity when the control signal is far from its ideal value at
maximum power point ( MPP), while a small tracking step-size is used to ensure the MPPT
accuracy and placidity. Simulation experiments verify that the method proposed outperforms the
conventional perturbation and observasion (P & O) method in rapidity, accuracy and placidity.
Key words: PV generation system; fuzzy logic control; maximum power point tracking
(MPPT) ; variable weather parameter (VWP) ; sectional control
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Fig. 1 Structure of typical PV generation system
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Fig. 2 Structure of PV system with PV-buck/boost
topology
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Fig. 3 Principle of VWP-section fuzzy MPPT control
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fuzzy MPPT control
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Fig. 5 Flow chart of output power control
for PV system
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Table 1 Main parameters in the simulation experiments
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Fig. 6 Curves of duty cycle in VWP fuzzy control
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Table 2 Results of accuracy experiments
(S/(W-m™),0/C) Pyu/W Pl /W Py /W

0, max

(500,10) 73.38 73.36 73.23
(500,20) 73.24 73.19 73. 04
(500,30) 72.98 72.91 72.61
(800,10) 117.60  117.59  117.32
(800,20) 117.44  117.32  117.13
(800,30) 116.99  116.84  116.12
(1000,10) 151.43  151.04  150.09
(1000,20) 150.83  150.63  150.01
(1000,30) 150.54  150.13  149.55
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