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ABSTRACT

In principle the methods of increasing the reliability of complex system can be classified into the follow-

ing four basic methods:

(1) using the stand-by redundancy;

(2) decreasing the failure rate of the system;

(3) decreasing the time of continuous operation;
(4) decreasing the mean repair time.

Among the above four methods, it is generally known that the method of stand-by redundancy is the
most effective, in general, to increase the reliability of systems.

Therefore this paper aims to compare the gain in reliability which is achieved by applying stand-by re-
dundancy with other methods, and to show the characteristics of each method.

From the comparison of the methods of increasing reliability, the following important facts are found:

When the method of stand-by redundancy is used to increase the reliability of complex systems intended
for long-term operation, a hight multplicity of stand-by redundancy is required. Thus an increase of the
reliability of complex system by applying stand-by redandancy is realized at the expense of characteristics
such as weight, size, cost, increased complexity of operation conditions. And this property restricts its use
in systems which are critical with respect to weight, size, cost or operation conditions.

The method of stand-by redundancy is the most effective when this method is used to increase the
reliability of complex systems intended for short-term operation, and the method of decreasing failure rate
is the most effective when it is used to increase the reliability of systems intended for long-term use.

The methods of increasing reliability discussed in this paper make it possible to make highly reliable
systems. But it is not possible to make a highly reliable system using a single method of increasing reliability,
even if it is the most effective one.

Therefore it is recommended to use all or a majority of the above four methods by choosing it in accor-

dance with the properties of the system under construction.
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