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9. The Basic Study on the Constitution Method of the Safety Control System
Considering the Coexistence of Availability and Safety™

by Shigeo UMEZAKI** and Shoken SHIMIZU**
Abstract: The coexistence of availability and safety is a very important problem in the field of the indus-
trial safety. However, the availability is sometimes decreased by improving safety when a trade-off model
is established in the relation between safety and availability. The self developing spiral model was pro-
posed for replacing the conventional trade-off model.

Two types of spiral models were examined in this study. The first model has no priority between safety
and availability (described in Fig.2). Accidents might be occured when the initial safety level was not
sufficient. On the other hands, the second model put the priority in safety (described in Fig.3). The pos-
sibility of accident occurence was very small because the complete safety measures were carried out
before the operattion start.

Folowing results were obtained from the consideration of new spiral model.

(1) The fully safety measure such as the application of safety confirmation system is required in this
model. The availability decreases because the machine stops frequently for ensuring safety of the opera-
tor. However, the drastic improvement in availability can be possible by clarifying and eleminating causes
of machine stops. The availability is improved from 93% to 99.8% in a real automated product line.

(2) The application range of the dependability concept is examined in this study, and it is proved that
this concept is limited to the system which can not sufficiently reduce the risk to the acceptable level in
the design stage.

(3) There are two types of methods for improving availability, that is, the space-depend-type and the
time-depend-type. Though the former can drastically improve the availability, the certainty is not
enough. On the other hands, the latter is a reverse type for improving availability.

Keywords; Industrial machinery, Safety, Safety control, Availability, Dependability
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