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Research on Operation Optimization and Energy Consumption Control Strategies
for Steam Turbine Units under Variable Operating Conditions amid the Dual
Carbon Goals— A Practice Based on Deep Peak-shaving Requirements
Yue Wel, Lu Zhigiang, Tai Ligiang
Xilingol Thermal Power Co., Ltd., Xilingol, Inner Mongolia 026000

Abstract : This paper systematically investigates the operation optimization and energy consumption control
strategies for steam turbine units under variable operating conditions, with a focus on meeting deep
peak-shaving requirements. It delves into the changes in thermodynamic process characteristics
of steam turbine units under deep peak-shaving conditions, identifies key factors contributing to an
increase in the coal consumption rate for power supply, and reveals their synergistic and amplifying
energy consumption mechanisms. With the core objective of achieving synergistic improvements in
"safety—economy—peak-shaving capacity," an operation optimization model for variable operating
conditions is constructed, incorporating "mechanism modeling + data correction + multi-objective
collaboration," and a constraint system covering physical limitations, equipment safety, environmental
regulations, and operational feasibility is defined. Building on this foundation, a four—tier overall
framework for energy consumption control is proposed, following the approach of "data—driven—
model-supported—hierarchical execution—closed—loop optimization," along with the formulation of
three core strategies. This study aims to provide a systematic and refined operation optimization and
energy consumption control solution for steam turbine units under deep peak-shaving conditions. It
holds significant theoretical guidance and engineering application value for enhancing the operational
economy of thermal power units, promoting grid safety and stability, and facilitating the achievement
of the "dual carbon" goals.
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