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Abstract

In the recent years, the main
obstacles for raising the
operating efficiency are

instabilities of the compressor
system. The related dynamics and
control schemes then cause lots of
interests among engineers and
researchers. Two main phenomena
which caused the instabilities are
the ‘‘surge’ and the °‘‘stall”
behavior of the compressed gas. The
so—-called ‘“surge”’ 1S
characterized as a one-dimensional
mass wave motion while ‘ “stall” is
wave-like disturbance propagating

along the circumferential
direction with a constant rotating
speed. These two kinds of

instabilities usually raise the
temperature in the compressor
abruptly and even cause mechanical



damage drastically. Therefore, it
1s an 1important 1ssue to
distinguish the cause of ‘‘surge’
and ‘ ‘rotating stall,’ to detect
incipient 1instability phenomena
and take appropriate action to
prevent the instability. This is
what the main goal of fault
detection and 1isolation. In
addition, in this project, we would
like to study the design of
reliable controllers to maintain
the operation of the system even
when some control components, for
example, actuators and sensors,
fail. Finally, system parameters
of the compressor system will be
estimated by the use of system
identification technique.
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