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Abstract

Dynamical evaluation model and performance control of a gas turbine

Ebrahim Torabian

Utilizing of gas turbine has been developed for its widespread application in many tasks like
power generation, transportation and other industrial systems. Gas turbine modeling is essential
in designing and development of gas turbine control system. In the current work, nonlinear
modeling of a gas turbine cycle which is derived from first engineering principles is utilized to
design an appropriate controller. The control system is designed based on Input-Output
Linearization method and Linear Quadric Servo Controller to the linearized system. In this way
the gas turbine system can operate at different rotational speeds due to prescribed input
references and can satisfy the necessity for the gas turbine to be able to work in various speeds.
Four objective functions are used to approach optimized values from the controlling parameters.
These objective functions, which are equal to exergy destruction in all gas turbine components,
control system error with regard to reference input, turbine input temperature and fuel
consumption will be operating in desired controlling conditions as well as being
thermodynamically proper. The results of these optimizations, which have been performed by
genetic algorithm, lead to the best conditions of control system design.

Key Words: Gas Turbine, Dynamic Modeling, Linearization, LQ Servo Controller, Optimization
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