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Abstract: In order to improve the speed control performance of a certain aero—derivative gas turbine, an
arctangent neural network controller with dual inputs was proposed. Then, a novel integrated controller was pro-
posed based on the proportional—integral (PI) controller of this aero—derivative gas turbine and this arctangent

neural network controller. By adopting the method of simulation calculation, tracking test, disturbance-rejection
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test and robustness test were carried out to compare the performance difference of these three controllers and four

common controllers. The results show that during the three tracking tests, this integrated controller has the opti-

mal comprehensive tracking performance. After 5% disturbance is added to fuel flow rate, the disturbance-rejec-

tion ability of this integrated controller is equal to that of arctangent neural network controller, but higher than

that of another five controllers. When increasing operational ambient temperature and the deterioration of com-

pressor performance cause the uncertainties, seven controllers all play the normal control role. In addition, the ef-

fect of this integrated controller is still the best, thus the robustness of it is the strongest. This novel integrated

controller has the optimal comprehensive speed control performance, and is able to guarantee the safe and high—

efficient operation of this aero—derivative gas turbine.
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Fig. 1 Structure of an aero-derivative gas turbine
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Table 1 Tracking performance indexes of seven controllers
1.00 .
3 under 9660r/min step command
o
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Table 3 Tracking performance indexes of seven controllers

under 9720r/min step command

Controller t/s t/s al% s° tls
1 5409 9521 3.801  0.151 /
2 6.731 5475 0509  0.044  0.091
3 6.100  5.081  0.509  0.027 /
4 6.952 5542 0.654  0.055  0.120
5 6.154 5081  0.655  0.034 /
6 6.812 5488  0.583  0.048  0.245
7 6.119 5082  0.583  0.029 /
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Table 4 Tracking performance indexes of seven controllers

when operational ambient temperature increases

2

Controller t/s t/s ol% s tts
1 5.213 8.647 3.562 0.126 /
2 6.243 5.247 0.525 0.042 0.112
3 5.614 4.878 0.525 0.025 /
4 6.335 5.303 0.581 0.044 0.125
5 5.625 4.879 0.581 0.026 /
6 6.319 5.307 0.559 0.044 0.227
7 5.617 4.883 0.559 0.027 /
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Table S Tracking performance indexes of seven controllers

when compressor performance deteriorates

2

Controller t/s t/s ol% s tts
1 4.359 6.120 2311 0.153 /
2 5.278 4.304 0.570 0.033 0.056
3 5.049 4.086 0.570 0.022 /
4 5.459 4.368 0.754 0.044 0.259
5 5.100 4.086 0.754 0.029 /
6 5.476 4.394 0.730 0.043 0.334
7 5.101 4.086 0.730 0.029 /
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