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A Study on the Establishment of Reliability Growth
Planning for One-shot System
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Abstract : In this paper we proposed to develop the reliability growth planning for the One—shot system using
the PM2—Discrete model. The PM2—Discrete is the methodology specifically developed for discrete systems
and is the first quantitative method available for formulating detailed plans in the discrete usage domain. First,
the parameters RG, RI, T, MS and d of the PM2-Discrete model are set. Second, the case analysis was
performed on One—shot system A. Third, the input parameter values were applied to drive the R(t) equation.
Finally, using RGA 11 Software, the reliability Growth Planning Curve of One—shot system A was constructed.
Also, the sensitivity analyses are performed for the changes of model parameters. The results of this study

can be usefully used in establishing the reliability growth planning curve of the One—shot system.
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[Figure 1] Life Cycle and O&S costs[2]
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<Table 1> Application of reliability metrics for one—
shot system by project
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a) Ra : the initial system probability that an
A—mode does not occur on a trial,
A—mode is a failure mode that will not
be addressed via corrective action

b) Rz : the initial system probability that a

B—mode does not occur on a trial,

B—mode is a failure mode that will

be addressed via corrective action
¢) R : the planned initial system reliability
d) MS : the Management Strategy, which in
the discrete case is a value between
0 & 1 that decomposes R into the
factors R+ and Rs (which are defined
below)

e) Rs ' the goal reliability for the system to




achieve at the conclusion of the
reliability growth test
f) d : the planned average FEF of corrective
actions
g) T : the number of trials planned over the

test period

h) Re : the reliability growth potential given
by PM2-Discrete is derived as the
limit of the expected reliability function

i) n : the shape parameter of the beta

distribution
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<Table 2> Historical growth parameter estimates[1]

Mean/
Parameter Median Range
Initial to .Mature 0.30/0.27 015047
Ratio
Fix Effectiveness
Factor (FEF) 0.70/0.71 0.55~0.85
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[Figure 3] PM2—Discrete reliability growth planning curve
for oneshot system (R, =0.8, R, =0.64, T=15,
MS=0.95,d=0.7)
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[Figure 4] Influence of R;/R, on Reliability Growth Planning
Curve (R, =0.8, T=15 MS=0.95, d=0.7)

[Figure 5] Influence of MS on Reliability Growth Planning
Curve (R, =0.64, R,=0.95, T=15, d=0.7)

[Figure 6] Influence of d on Reliability Growth Planning
Curve (R, =0.64, R, =0.95, T=15, MS=0.95)
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[Figure 7] Influence of T on Reliability Growth Planning
Curve (R, =0.64, R, =08, M5=0.95 d=0.7)
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