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Abstract
In developments, the main obstacle
(surge) for raising the operating efficiency of
(stall) a compression system is its instability.

The related dynamics and control
schemes then cause lots of interests
among engineers and researchers. Two
main phenomenacausing the
instabilities are the ~“surge’ and
““stall’’ behaviors of the compressed
(Fault gas. The secalled ~“surge’ 1is

Identification Filter) characterized as a one-dimensional
mass wave motion while "““stall” is a

wave-like disturbance propagating

along the circumferential direction

with a constant rotating speed. These

(reliable controllers) two kinds of instabilities usually

raise the temperature in the compressor

(fault detection and diagnosis)



abruptly and even cause mechanical

damage drastically. Therefore, itisan “ surge” “ stall’
important 1issue to distinguish the

cause of ~“surge’ and rotating

stall,” to detect incipient

instability phenomena and  take

appropriate action to prevent the actuator (sensor)
instability. This 1s what the main

issue of fault detection and i1solation (reliable)

in this project. We have used signal

processing tools and designed Fault “ surge”
Identification Filter to perform the “ stall®

detection task. It was shown that the

instabilities of the compressor can be

successfully detected at the onset. In

addition, we also have studied the

design of reliable controllers to

maintain the operation of the system

even when some control components, for

example actuators, fail. Finally, to

~=~

highlight the benefits of the proposed fault tolerance
design, we also employed the subspace switch
identification method to estimate the
parameters of the compressor system and reliable controllers
put them in a real compressor. fault
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