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Shutdown System No. 2
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Case-study
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Primary Cooling Water System
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T1&T2 Maintenance Strategy

When one fails, both are replaced (subsequently)
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P1&P2 Dependency

Failure of P1 (P2) increases load and failure rate of P2 (P1)
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Detection System
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S1&S2 Common Cause Failure

Calibration failure in both sensors when event CC occurs
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Subsystems:
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M Complex Maintenance Strategy

Condition monitoring system with different maintenance actions
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Working
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BDD Processing

R2: 6.1135e-03

W(B,n)

LN(p,0)

R1 6.1827e-03

| State | Probability

Mg 3.6821e-02

M Working ~ W(B.n) M Degraded  W(B.n) M failed

LN(p,0)
Replace e

" Bearings ,/

LN(p,0)
Replace

Motor




| state | Probability

S1,82:  4.8023e-04
S1,52,  3.3018e-06
S1,,82  4.4003¢-06
S1,S2,  9.9951e-01

r University of
& Nottingham | STEP 3: BDD Processing

UK | CHINA | MALAYSIA
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A

System Reliability = 1.8653e-02
S1 0.09637
S2 0.09615
V1 0.09698
R2 0.09758
COMP 0.09699
P3 0.09761
T2 0.11725
HX2 0.09699
R1 0.09759

0.09699
M 0.10069
P1 0.03436
P2 0.03436
T1 0.16026

HX1 0.13583
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Novel method to incorporate complex features in system safety analysis
Three step procedure:

« Complex Features Simulation

« FT->BDD conversion

« BDD computation including complex reliability information
Exploiting MMs, PNs

Analytical solution offered through BDDs-based FT analysis

Computational feasibility challenge for industrial systems



