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The Cause Multiplicity and the Multiple Cause Style of Adverse Events

in Japanese Nuclear Power Plants
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Abstract An adverse event in a nuclear power plant occurs due to either one cause or
multiple causes. To consider ways of preventing adverse events, it is useful to clarify whether
events are caused by single or multiple causes. In this study, the multiple causes is expressed using
the cause multiplicity and the multiple cause style. Classified causes of adverse events in Japanese
nuclear power plants were analyzed, with the following results: the cause multiplicity of serious
adverse events is higher than that of minor adverse events, and the multiple cause style can be
expressed by combining two styles: series type and parallel type. Also, for a multiple cause event, a
new method of displaying the event is presented as a cause—chain chart where the cause items are
arranged in a sequential way and are connected considering the mutual relations among the causes.
This new display method shows the whole flow of issues concerning the event more simply than the
conventional display method of the chain of phenomena, and would be useful for considering the
terminating point of the chain of causes.

Keywords adverse event, cause classification, cause analysis, multiple cause, cause multiplicity, human
error, background factor
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