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A method for implementing a reliability modeling design
for system of systems was presented. The analysis target
was selected as the OO system of systems, and a
reliability block diagram was prepared using BlockSim SW.
Alternative analysis was performed on the reliability
modeling design according to the increase of the reliability
target value. The reliability modeling result satisfying

80 % or more of reliability was analyzed by the of the 6 out
of 9 redundancy design of A sensor equipment. The
reliability modeling result satisfying 90 % or more of the
reliability was analyzed by 6 out of 9 redundancy design of
A sensor equipment and standby redundancy design in
three parallel elements of E supervisory equipment.

A2 P (Reliability Modeling),
S=(Redundancy),

37| 4| A (System of Systems),

A 2| E2 C}0|0{ 12 (Reliability Block Diagram),
CHOt & A (Alternative Analysis)
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Fig. 1. Commitment life cycle cost against time that illus-
trates increasing cost of extracting defects with time[4]
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Table 1. Failure rates for sub-system of OO system of
systems

Failure rates
(failures/10° hours)

Sub-system for
OO system of systems

A sensor equipment 100

B receiving equipment 12
C interlocking equipment 23
D measuring equipment 4
E supervisory equipment 69
F supporting equipment 6
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Table 2. Reliability of sub-system of OO system of sys-
tems

Sub-system for Reliability
OO system of systems CA)
A sensor equipment 85.21
B receiving equipment 98.10
C interlocking equipment 96.39
D measuring equipment 99.36
E supervisory equipment 89.55
F supporting equipment 99.04
3.4 418 ndlg]
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25 thojo] 1YL =45} Fig. 29 2ot

Start A sensor
equipment

B receiving
equipment

C inter!ocking
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End F supporting  E supervisory D measuring
equipment equipment equipment

Fig. 2. Reliability block diagram for OO system of sys—
tems in single design and series structure
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Fig. 3. Reliability vs. time of OO system of systems in
single design and series structure
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Table 3. Reliability of k out of n redundancy design for A
sensor equipment

k out of n for Reliability
A sensor equipment (%)
6 out of 7 72.24
6 out of 8 89.83
6 out of 9 96.76
6 out of 10 99.07
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Fig. 4. Reliability block diagram for OO system of sys—
tems with 6 out of 9 redundancy design of A sensor
equipment
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Table 4. Reliability of redundancy design for E super-
visory equipment

Redundancy design Reliability

for E supervisory equipment (%)

Active redundancy design

with one of two 98.91
Stand%trﬁcéﬁr;d;ntfzodesign 99.43
Standby redundancy design 99.98

with one of three
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Table 5. Reliability for OO system of systems

. Reliability for
Asensor E supervisory OO system of systems|
equipment equipment (%)
Active redundancy design
with one of two 89.06
Standby redundancy design 89.53
6outof9 with one of two '
redundancy
design Active redundancy design 89.94
with one of three ’
Standby redundancy design
with one of three 90.02
Active redundancy design 91.18
with one of two ’
Standby redundancy design 91.67
6 outof 10 with one of two '
redundancy
design Active redundancy design 92.08
with one of three ’
Standby redundancy design 9017
with one of three ’
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Fig. 9. Reliability block diagram for OO system of sys—
tems with 6 out of 10 redundancy design of A sensor
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