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Fig.1 Schematic diagram of the leaking pipe
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Fig.2 Simulation of pipeline leakage
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Fig.3 Steps involved in fault diagnosis
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Fig.4 Simulation diagram of pipe leakage
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Fig.5 Fault diagnosis procedure for a simple

pipeline example
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Fig.6 Variation of fault parameter with low threshold
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pipeline in series
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Fig.9 Fault diagnosis procedure for pipeline in series
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Dynamic simulation-based fault diagnosis in chemical pipeline leakages

TIAN WenDe!  SUN Sul.i? WANG Hai®

(1. College of Chemical Engineering, Qingdao University of Science & Technology, Qingdao Shandong 266042 ;
2. School of Polymer Science and Engineering, Qingdao University of Science & Technology, Qingdao Shandong 266042 ;
3. Department of Chemistry and Chemical Engineering, Taishan Medical University, Taian Shandong 271016, China)

Abstract: Diagnosis of leakage faults in pipeline transportation is an important area in chemical processing, and
is mostly carried out using process history based methods and knowledge based methods. In this paper we pro-
pose a novel leakage fault detection and diagnosis method, using dynamic simulation to monitor the fluid flow
process and identify leakages when large flow rate deviations occur. The inner leakage parameters are continu-
ously updated wia on-line correction, allowing the flow trends to be monitored and the existence of malfunctions
to be detected simultaneously. The flow model is based on the principles of mass balance and mechanical energy
balance, and is simulated using a recursive solution. Case studies of the proposed method are presented for a sim-
ple pipeline and a series pipeline, and the effects of different factors on the results are analyzed.

Key words: fault diagnosis; pipeline leakage; dynamic simulation; parameter estimation
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