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Research on Gas Turbine Speed Control Strategy based
on Reinforcement Learning
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(College of Power and Energy Engineering, Harbin Engineering University , Harbin , China, Post Code ; 150001 )

Abstract: This paper took a three-shaft gas turbine as the research object,under various operating condi-
tions for gas turbine speed instability problem,dynamic response requirements of different sea conditions
and the influence of external disturbance factors on the working state of gas turbine, designed the control
strategy of the reinforcement learning theory based on the Q-learning, and realized the application of artifi-
cial intelligence theory to engineering practice by using the intelligent algorithm online debugging to re-
place the manual debugging process. After verifying the intelligent algorithm of software layer, through the
automatic optimization of the control parameters of the reinforcement learning algorithm , the hardware-in-
the-loop test of speed control strategy based on reinforcement learning was completed. The research indi-
cates that the algorithm designed in this paper can judge the trigger, train itself,, and self-adjust the control
parameters in the gas turbine operation process to ensure the stable operation of the gas turbine in various
emergencies. When the three-shaft gas turbine speed is unstable ,the speed stabilization can be completed
in a short time,and the speed error can be controlled within 2 r/min, so as to realize the self-rescue when

the speed is unstable.
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Fig. 11 K, and K; parameter adjustment process
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