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Abstract

With the increasing penetration rate of renewable energy in China, combined cycle power plants are required to undertake more
peak load regulation tasks, imposing higher demands on unit operational flexibility and energy efficiency. This study focuses on the
load response characteristics and operational optimization mechanisms of Mitsubishi F4 gas turbine combined cycle systems under
variable operating conditions, aiming to elucidate the formation mechanism of dynamic response bottlenecks under coupled multi-
thermal subsystem interactions. By establishing a comprehensive thermodynamic coupling dynamic model integrating gas turbines,
waste heat boilers, and steam turbines, combined with measured data validation, the transient behaviors of main steam pressure and
temperature during 50%-100% rated load step-ups were simulated. A response delay plateau caused by steam-side thermal inertia
was identified. Further, a cross-system coordinated control strategy centered on exhaust temperature was designed to synergistically
regulate combustion parameters and steam generation matching. Under 88 MW/min rapid load variations, capacity fluctuations were
suppressed below 1.5%, demonstrating the effectiveness of dynamic compensation-based optimization logic in enhancing response
speed and maintaining thermal economic performance.
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