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Abstract

Under the guidance of the “dual carbon” goal, thermal power plants, as major carbon emitters in the energy production sector, have
electrical systems as the core carriers for energy conversion and transmission. The operating status of the electrical system directly
affects the carbon emission level of the entire plant. This study focuses on the carbon emission monitoring and low-carbon operation
optimization of the electrical systems in thermal power plants. Firstly, it summarizes the main sources of carbon emissions in the
electrical system. Then, it proposes a full-process carbon emission monitoring system covering data collection, accounting analysis,
and real-time monitoring, and designs multiple low-carbon operation optimization strategies including equipment energy efficiency
improvement, operation mode optimization, and energy storage coordinated scheduling. This study validates the effectiveness of the
strategies through case analysis, providing theoretical support and practical references for the electrical systems of thermal power
plants to achieve precise carbon control and efficient carbon reduction.
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