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Study on the synergistic improvement of power system efficiency by gas turbine and steam engine
Xie Xiaofeng
Datang Suzhou Thermal Power Co., LTD

[ Abstract ]As the global energy structure accelerates its transition towards low-carbon and clean energy , and with the annual growth
rate of electricity demand for industrial production and residential use averaging about 3.2%, overcoming the efficiency
bottleneck of traditional power systems has become a critical challenge in the energy sector.This paper focuses on the
coordinated operation model of gas turbines and steam turbines at the mechanical level, examining their performance in
thermal cycle coupling, load dynamic response, and other dimensions.It explores how these technologies enhance the
efficiency of power systems in various applications, including peak regulation and frequency modulation in the energy
and power industry, comprehensive energy supply in industrial parks, and distributed energy systems.By systematically
analyzing the principles of coordinated technology between the Brayton cycle of gas turbines and the Rankine cycle of
steam turbines, the paper examines typical scenarios such as the combined cooling, heating, and power ( CHP ) system
in industrial parks and the flexible resource allocation of the power grid.Considering the current technical challenges,
such as insufficient equipment compatibility and complex control strategies, the paper proposes optimization measures
and policy recommendations for coordinated operation based on intelligent control system optimization and the upgrade
of waste heat cascade utilization.Research data shows that in typical combined cycle power station scenarios, the
efficient coordination of gas turbine and steam turbine can increase the overall energy utilization rate to over 60%, and
improve the primary frequency regulation response speed of the power grid by 40%.This provides solid technical
support and practical pathways for the power industry to achieve the 'dual carbon' goals and promote the green and
low-carbon transformation of energy.
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