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Abstract Mean time to failure (MTTF) is often used to evaluate performance related to system failure.
In order to increase system MTTF, the same type of parts can be used redundantly in the system.
However, if the failure time distribution of each component follows a general distribution, it is difficult
to obtain system MTTF, and this becomes even more complicated when redundancy is considered. In this
study, a multi-level redundancy allocation problem (MRAP) was considered. In particular, the redundancy
allocation optimization method for maximizing the MTTF of a system was shown when the failure time
of each component followed a general distribution. A simulation-based method used to obtain the
system MTTF is presented, and a genetic algorithm method was utilized for optimization. Changes in

MTTF and redundancy allocation due to resource constraints are discussed using numerical examples.
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Table 1. Input Data

item shape scale price add
Uy, - - 26 2
U, - - 19 3
U, - - 21 2
U 1 1000 5 3
U 2 500 6 4
U 2 1000 5 4
Usy 2.5 500 6 4
Uy 1.5 1500 7 4
Ui 1 500 8 3
U, 3 1500 7 4
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Table 2. Experiment Result : System MTTF Trend

cost limit system MTTF total cost
100 244.59 96
150 330.03 149
200 380.62 195
250 407.02 241

Table 3. Experiment Result : Redundancy Allocation
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