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7. Conclusion

A new MPPT method of large-scale photovoltaic system is pro-
posed to conquer the ‘‘hot spot” problem, to ensure operational
safety and to improve the output power under complex environ-
mental conditions. This study mainly includes two aspects: topo-
logical structure and MPPT algorithm. Firstly, a bidirectional Cuk
converter is utilized to control the operating point of each module,
and a boost converter is utilized to control the terminal voltage of
each branch. Therefore, a new topological structure is proposed
based on these two devices. Secondly, MPPT of large-scale photo-
voltaic system is modeled as the LSGO, and a novel multi-context

cooperatively coevolving PSO algorithm (CCPSO-m) is proposed to
solve this large-scale problem.

According to the simulation results, each photovoltaic module
can operate around its reference value stably on the new structure.
The proposed CCPSO-m has competitive performance with other
state-of-the-art algorithms. CCPSO-m is successfully applied to
the MPPT problem of a large-scale photovoltaic system with
2000 modules, and even 20,000 modules in the MCU-based struc-
ture. According to the numerical results, performance of CCPSO-m
is much better than the other algorithms in this large-scale MPPT
application.
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