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On-line Diagnostic Techniques for Air-operated Control Valves Based on Time Series Analysis
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Abstract The objective of this research is to study the feasibility of applying on-line diagnostic
techniques based on time series analysis to air-operated control valves - numerous valves of the type
which are used in PWR plants.

Generally the techniques can detect anomalies by failures in the initial stages for which detection is
difficult by conventional surveillance of process parameters measured directly. However, the
effectiveness of these techniques depends on the system being diagnosed.

The difficulties in applying diagnostic techniques to air-operated control valves seem to come from
the reduced sensitivity of their response as compared with hydraulic control systems, as well as the
need to identify anomalies in low level signals that fluctuate only slightly but continuously.

In this research, simulation tests were performed by setting various kinds of failure modes for a test
valve with the same specifications as of a valve actually used in the plants. Actual control signals
recorded from an operating plant were then used as input signals for simulation.

The results of the tests confirmed the feasibility of applying on-line diagnostic techniques based on
time series analysis to air-operated control valves.
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