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Photovoltaic distributed MPPT mechanism analysis and simulation study

SUN Hang, DU Haijiang, JI Yingxu, YANG Bo
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: The simulation circuit of PV arrays can be complex or even features low accuracy, due to the series or parallel connection
of photovoltaic cells that are usually modeled by conventional models. In this paper, the PV arrays modeling methods are divided into
two categories, namely, calculation method and look-up table method. The calculation method easily falls into convergence, yet needs
definite PV output voltage and current equation. The look-up table method is more flexible as the modeling of PV array only requires
current and voltage data. A look-up table method is proposed to verify the correctness of modeling PV arrays in a solar power
converter. In this process, a few key problems are solved. According to the proposed model and the impedance analysis results, the
mechanisms of distributed maximum power point tracking (MPPT) of single, series, and multiple PV arrays are investigated and the
corresponding equations are obtained. Calculation cases of corresponding configurations are simulated and the results are compared
with that of centralized MPPT, which provides solid theoretical foundations for improving the efficiency of PV arrays.
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Fig. 1 Topology of the photovoltaic grid-connected system
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Fig. 2 Circuit diagram of photovoltaic module modeling
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Fig. 5 Load impedance characteristics figure of
photovoltaic module
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Fig. 6 Topology diagram of PV string distributed
power optimization
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Table1 Typical parameters of basic module under

different light intensity
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single module simulation
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Fig. 9 Output characteristic curve of a PV string by

use of look-up table method simulation
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of look-up table method simulation
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