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Improvement of Condition-Based Maintenance Technology by Utilization of Thermography
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Abstract In the United States, condition-based maintenance technology comprising IR thermography
(hereafter “ thermography” for short) has been regarded in recent years as the established means for
effectively improving the performance of accident-preventive measures for nuclear power stations. As very
few nuclear power plants in Japan have been utilizing the technology, measures for allowing power station
personnel to use the technology with ease have been studied on an empirical basis. First, in view of improving
the measuring efficiency to determine temperatures more accurately with a single measurement, principal
factors affecting the measured temperature values have been analyzed. As a result, it has been found effective
for accurate temperature measurement to make use of the table of radiation rates that have been determined
for each facility coating specification by using a black body tape and to determine the measuring spot by
avoiding rear heat sources (influence of reflection ratio) and background noise (influence of scattered light).
Concurrently, as a result of determining the IR attenuation in the atmosphere, thermographic measurement
has been found feasible without any significant attenuation as long as the distance is below 10 meters.
Further, every power station facility (mainly electrical facilities) that is immune to thermography has been
identified. These study results have been documented in the form of the * Thermography Measurement
Manual” by also including in it the descriptions on abnormal thermal images and the judgment criteria at
elevated temperatures that have been used in the United States. Based on these accomplishments, condition-
based maintenance technology employing thermography has been applied to on-site investigation of nuclear
power stations, and the effectiveness of thermography-aided accident-prevention has been demonstrated by
detecting locally temperature rising spots of power cable joints. Moreover, with respect to maintenance of
machinery, the thermography proves itself to be a viable means for detecting leakage in check valves and
for checking the tank water level.

Keywords IR thermography, thermography, nuclear power station, radiation rate, measurement manual, and
condition-based maintenance
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