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Fault Diagnosis for Chemical Processes
Using Weighted Symptom Model and Pattern Matching
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Abstract : This paper presents a fault detection and diagnosis methodology based on weighted symptom model

and pattern matching between the coming fault propagation trend and the simulated one. In the first step,
backward chaining is used to find the possible cause candidates for the faults. The weighted symptom model is
used to generate those candidates. The weight is determined from dynamic simulation. Using WSM, the

methodology can generate the cause candidates and rank them according to the probability. Second, the fault

propagation trends identified from the partial or complete sequence of measurements are compared with the

standard fault propagation trends stored a priori. A pattern matching algorithm based on a number of triangular

episodes 1s used to effectively match those trends. The standard trends have been generated using dynamic

simulation and stored a priori. The proposed methodology has been illustrated using two case studies, and the

results showed satisfactory diagnostic resolution.

Keywords : fault diagnosis, pattern matching, weighted symptom model, Tennessee Eastman process, dynamic

simulation
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Fig. 2. Weighted symptom model.
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Table 1. Selected faults for the continuous stirred
tank reactor system.

No. Fault Fault .
Designation
1 Input pipe partially blocked IP BLK
2 Level controller output failed high LC FAIL
3 Recycle pipe partially blocked RP BLK
4 Input concentration of A high CAO0 HIGH
5 Recycle flow set point high FCSP HIGH
6 Fouled heat exchanger FOULING
7 Deactivated catalyst CAT DEAC
8 Temperature control valve stuck high CV STUCK
9 Leak flow in reactor TK LEAK
10 Malfunction in pump PUMP FAIL
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e
Table 2. Wei

Falt 1IPB [C RP_ CA0 FCSP. FOU CAT_ CV. TK_ PUMP
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ghted symptom model of CSTR system.
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