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Abstract

The differential power processing structure has enormous advantages in improving the effec-
tive output power of photovoltaic cells. The converter only processes the power difference be-
tween photovoltaic modules, which can ensure that the photovoltaic array achieves global maxi-
mum power point tracking. Through mathematical analysis, it can be concluded that in the pho-
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tovoltaic DC bus differential power processing structure, the least power point of the total power
processed by the differential power converter is unique. The least power point tracking control
method studied in the article aims to reduce the power processed by differential power conver-
ters in photovoltaic systems. Finally, a simulation model was built in MATLAB/Simulink for veri-
fication. The simulation results showed that the least power point tracking in the centralized con-
verter and the maximum power point tracking in the differential power processing converter can
work simultaneously, effectively improving the output efficiency of the system.
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Figure 1. System schematic diagram
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Figure 2. Power curve
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Figure 3. System control block diagram
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Figure 4. Flow chart of minimum power point tracking control algorithm
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Table 1. System simulation parameters
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Figure 5. Maximum power point voltage waveform of PV1 and PV2
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Figure 6. Partial waveform of inductance current and reference current
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Figure 7. Reference current and PV module current waveform
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Figure 8. Maximum power point voltage waveform of PV1 and PV2
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Figure 9. Inductive current and reference current waveform
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Figure 10. Reference current and PV current waveform
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