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Design of an Intelligent Control System Using Fuzzy Logic to
Regulate the Gas Pressure Supplied to the Gas Turbine in a Gas
Processing Plant

Abstract

Methane and ethane gases are used in gas plants and electric power
generation stations to convert the thermal energy resulting from the
combustion of these compounds into mechanical energy, which is then
used to generate electricity.

In gas plants, control systems are continuously developed and updated,
and operational issues faced by operators during startup, shutdown, and
normal operation are addressed.

The gas turbine at the South Central Gas Plant is used to generate the
electrical energy required to operate the plant’s units, such as distillation
towers, the control room, the control and monitoring system, the
communication system, and other main and auxiliary units necessary to
ensure continuous gas production and processing.

The electrical current generated by the gas turbine operates at a specific
frequency that powers all electrical equipment in the plant. Fluctuations
in frequency can cause equipment to trip and cease operation. Therefore,
operating, monitoring, and maintaining the stability of the turbine is of
utmost importance. This is achieved through a dedicated turbine control
system connected to the plant’s main Distributed Control System (DCS).
One of the most critical control circuits is the gas pressure control circuit
that supplies the gas turbine, which must be maintained at 20 bar.
Prolonged deviations in pressure values can cause the turbine to shut
down, especially during startup stage.

In this research, a mathematical model of the gas pressure control circuit
for the gas turbine was constructed. The operation of the control valve
was simulated, and both a conventional PID controller and a Fuzzy-Pl
controller were implemented and their performance compared.

Keywords: Gas turbine, pressure control system, mathematical model,
fuzzy control, PID, Fuzzy PI, MATLAB.
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