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Control System Using Programmable Electronic Equipment*
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Abstract: In the safety system using programmable electronic equipment, labor accidents may arise
due to program bugs, troubles of electronic equipment, electro-magnetic noise effects, etc.. Therefore,
countermeasures such as dualization of CPUs and installation of the self checking mechanism have
recently been proposed in the industrial field. However, the safety of such control systems greatly
“depends on independence, redundancy, existence of the self checking mechnism and check intervals
for elements of the safety system. The accident occurence rate was quantitavely examined according
to the degree of redundancy and diversity, and the intervals of self checking for the programmable
safety system. The allowable accident occurrence rate was assumed under 107! /hour.
Following results were obtained in this study:

(1) The allowable accident occurrence rate could not be achieved when the self checking mechanism
for the sensor and the signal processing unit of programmable safety system had not been
established, even if they had redundant and diverse CPUs. The self-checking mechanism was
indispensable to the programmable safety system.

(2) The allowable accident occurrence rate could be achieved if the sensor and signal processing
unit had triple redundant and diverse CPUs with the self checking mechanism. However, it was
necessary that the self checking interval was about half an hour or less, and the non-reliability
of these safety elements were less than 1072 /hour to achieve the allowable accident occurrence
rate.

(3) It was necessary to shorten the self checking interval within one minute when the safety system
was composed by dual redundant and diverse sensors and signal processing units. However, the
check interval of the memory within one minute might be difficult.

(4) The allowable accident occurrence rate could not be achieved when the non-reliability of pro-
grammable safety system was less than assumed value. As a result, the improvement of the
reliability was indispensable to the realization of the high level safety system. -
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