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Abstract

Under the strategic context of carbon peaking and carbon neutrality, energy conservation efforts in traditional thermal power plants
are expanding from generation-side operations to comprehensive lifecycle energy management. As a critical auxiliary production
component, water treatment systems have drawn increasing attention regarding their energy consumption ratios and carbon
emission contributions. This study analyzes energy consumption characteristics across key processes in typical power plant water
treatment systems—including water intake, purification, circulating cooling, chemical water treatment, and wastewater reuse—while
identifying high-energy-consumption points and system coordination challenges. By establishing an integrated “source-grid-load-
storage” optimization framework, the paper proposes multiple energy-saving and consumption-reduction technical pathways. The
research findings provide technical support and practical solutions for energy conservation in non-power systems of power plants,
holding significant practical implications for achieving green transformation in the power industry.
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