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Abstract

Photovoltaic panels are effective means of solar energy utilization, and maximum power tracking
is an important way to optimize this method. At present, the disturbance observing method is a
widely used method of MPPT. However, the traditional disturbance observing method has the
problems of tracking speed and energy fluctuation loss. In view of this, a variable step adaptive
MPPT tracking method is designed. The method uses the power difference between the front and
the rear moment as the duty cycle adjustment factor, and sets the threshold value, leaving a cer-
tain power fluctuation margin, which effectively solves the above existing problems; besides, it
can also carry out adaptive control. By Simulink modeling and simulation analysis, compared with
the traditional methods, the conclusion is drawn that the method has obvious advantages in terms
of tracking stability, rapidity and energy loss reduction.
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Figure 1. P-U characteristic graph
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Figure 2. Photovoltaic cell equivalent model
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Figure 3. Photovoltaic cell physics model
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Figure 4. Impedance conversion circuit
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Figure 5. MPPT controller schematic
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Figure 6. Power fluctuation diagram. (a) Improved step-by-step adaptive method AP curve; (b) optimal gradient method AP
curve; (c) set the threshold of the optimal gradient method AP curve
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Figure 7. Power tracking process diagram. (a) Improved variable step adaptive tracking process diagram; (b) the best gra-
dient method to track the process
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Figure 8. Duty Cycle Variation Graph. (a) Improved variable step size adaptive duty cycle curve; (b) optimum gradient me-
thod duty cycle curve
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