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Abstract: Recently, systems such as aircraft, trains and ships have become larger more complex. Therefore, the
reliability calculation of these systems is more difficult. This paper presents a reliability calculation algorithm for a
complex system with a solution that is difficult to analyze. When the system has a very complex structure, it is very
difficult to find an analytical solution. In this case, we can assess system reliability using the failure enumeration
method of the reliability path. In this research, we represent the reliability block diagram by an adjacent matrix and
define the reliability path. We can find any system status by the failure enumeration of the reliability path, and thus
we can calculate any kind of system reliability through this process. This result can be applied to RCM
(Reliability-Centered Maintenance) and reliability information-management systems, in which the system reliability is
composed of the reliabilities of individual parts.
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Table 1 Adjacency matrix of RBD
A== 2 n | onHl | o2
FERE
1 0
2 0
0
n 0
n+1 0
n+2 0
Table 2 Example of RBD array
AFes
Fgws = 1 2 3 4 5 6
1 0 0 0 0 1 0
2 1 0 0 0 0 0
3 1 0 0 0 0 0
4 0 1 1 0 0 0
5 0 0 0 0 0 0
6 0 0 0 1 0 0
2
Initial End
n;e - 1 4 M n;k
3

Fig. 1 Example of RBD
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Fig. 2 The flow chart of reliability path array
expansion algorithm
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Table 3 Example of failure enumeration

Sub system
System
1 2 3 4
S S F S S
S S S S S
S F S S S
S S S S S

Table 4 Example of failure enumeration array

Sub system
1 2 3 4
1 1 0 1 1
1 1 1 1 1

System
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Table 5 Example of failure enumeration array after
doubleness elimination

Sub system
1 2 3 4
1 1 0 1 1
1 1 1 1 1
1 0 1 1 1

System

Table 6 The reliability values of the subsystem

Sub system
1 2 3 4
0.9 0.85 0.8 0.95
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Table 7 Result of the system reliability calculation

Sub system System Probability
1 (2 |3 |4
1 |1 |0 |1 1 0.9x0.85x0.2x 0.95=0.1454
L |1 |1 |1 1 0.9 0.85x 0.8 0.95=0.5814
10 |1 |1 1 0.9 0.15x 0.8 0.95=0.1026
0.1454+0.5814+0.1026=0.8294

AlA€1 RBD

Fig. 4 Flowchart of system reliability calculation method
using failure enumeration of reliability path

RPATH =
5 1 2 4 6
5 1 3 4 B
FailureEnum =

1 1 0 1 [ 1
| | [ 1 | 1
| 0 | 1 I |

Fig. 5 Failure enumeration array after doubleness
elimination and reliability path array
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Fig. 6 Graph of the system reliability calculation
algorithm results
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