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Abstract

Modeling the behavior of a gas turbine system and designing its control has always been of interest to
researchers in this field. Proper modeling allows the implementation of a suitable controller on a dynamic
system, and using suitable control, the system can be controlled in the best and safest way possible. In the
design of gas turbine control, due to the existence of irreparable risks to the system, protective constraints
must be observed. These risks include surge, turbine overheating, and flame extinction. In this study, a non-
linear model of the J85 engine was initially built, and its results were validated with the Gasturb software.
The validation results show that the maximum error for this engine in the compressor pressure ratio and
turbine inlet temperature in transient conditions is 5 and 5.8 percent, respectively. Then, using the Narma
L-2 neural network and the Min-Max protection constraints, a controller was designed for this system. The
designed controller is able to maintain the surge limit at the idle to maximum speed maneuver above 5%
and prevent turbine over temprature and flame-out, and its constant error value at the design point is zero.

Keywords: Turbojet; Neural Network Controller; NARMA L-2; Min-Max.
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