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Detection of Oscillatory Pattern Signals and its Application to the Fault Diagnosis
of a Boiler Drum-Level Control System

(Jae-Hwa Kim - Yeol~-Kyu Suh - Tae~-Gyu Chang)

Abstract - This paper proposes a new approach of plant fault diagnosis which is based on detecting the characteristic
pattern signals and associating them with the corresponding faults. The new approach does not require analytic modeling
of the target system but best reflects the expertise embedded in the experienced human operation by mimicking them in
a systematic way. This paper intends to illustrate the feasibility of the proposed approach by developing the algorithms

to detect and estimate the typical characteristic pattern signals, i.

e., oscillatory patterns, and applying them to the

diagnosis of various faults of a 500MW boiler control system including tube rupture, feed-water leak, and controller

failure.
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Fig 9. llustration of different types of faults-related

waveforms occurring in the drum-level signal (SNR : 10 dB).
The MUSIC based oscillatory waveform detector is applied.
Alarm1 @ Drum-level controller failure (abrupt change of the
integrator gain to 300)

Alarm2 : Feed-water Leak (3 % of feed-water leak)

Alarm3 : Tube Rupture (3 % of super heater steam leak)
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