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Abstract: In order to solve the problem of poor applicability of typical models, a refined mathematical
model of the steam turbine and its speed control system was established for a 660 MW supercritical ther-
mal power unit by optimizing the speed control system model and considering the impact of unit flow char-
acteristics and main steam pressure changes on the primary frequency control characteristics. The primary
frequency regulation response process of the unit at 20% , 40% and 50% rated load was simulated using
typical and refined models, and the simulation results and the measured data were compared. The results
show that under different operating conditions, the refined model can more accurately reflect the response
characteristics of the unit’s primary frequency regulation power, unit flow command response characteris-
tics and main steam pressure response characteristics. The principle of judging whether the model can

correctly reflect the unit’s primary frequency regulation characteristics is proposed, which has a certain
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guiding significance for the optimization and improvement of the turbine and its speed control system model.

Key words: steam turbine, speed regulation system, simulation, primary frequency regulation response
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