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Research on Operational Logic Optimization and Parameter Precision Calibration for Photovoltaic Project Equipment

Zhang Jiaruo

Datang Pucheng No.2 Power Generation Co.,

Ltd., Weinan, Shaanxi 715501

[ Abstract ] With the growing global demand for clean energy and low-carbon development, photovoltaic power generation has

become the primary form of renewable energy, characterized by large-scale grid integration and high penetration rates.

However, its inherent intermittency and unpredictability pose significant challenges to the safe, stable, and economical

operation of power systems. This study comprehensively explores fundamental theories, key technologies, and

implementation strategies for optimizing photovoltaic equipment operations. The research begins with an in-depth

analysis of the nonlinear output characteristics of photovoltaic modules and multi-source complementary scenarios in

smart grids. Subsequently, it delves into critical principles of optimal power tracking, inverter adaptive control, and

system coordination optimization for maximum efficiency, while proposing integrated system design methodologies and

comprehensive lifecycle performance evaluation approaches. Through intelligent optimization of operational processes

and rational parameter adjustments, this study enhances the thermal efficiency, reliability, and economic viability of

concentrated solar power systems, laying the foundation for digitalization and intelligent transformation in photovoltaic

power generation projects.

[ Key words ] photovoltaic project; equipment operation; logic optimization; parameter tuning
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