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ABSTRACT

BDD is a well-known alternative to the conventional Boolean logic method in fault tree analysis. As the size of fault
tree increases, the calculation time and computer resources for BDD dramatically increase. A new failure path search and
path restructure method is proposed for efficient calculation of CS and MCS from BDD. Failure path grouping and
bottom-up path search is proved to be efficient in failure path search in BDD and path restructure is also proved to be
used in order to reduce the number of CS comparisons for MCS extraction. With these newly proposed methods, the top
event probability can be calculated using the probability by ASDMP(Approximate Sum of Disjoint MCS Products), which
is shown to be equivalent to the result by the conventional MCUB(Minimal Cut Upper Bound) probability.
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Table. 1 Bottom-Up Failure Path Search Algorithm

1. Identify the first and the last terminal node in variable
order.

2. Find the node which is connected directly with solid line
from the terminal node.

3. From that node, search the connected node with solid or
dotted lines upward from the first node.

4. Repeat the 3rd procedure for all nodes that were found at
the 2nd procedure.
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Table. 3 The Number of CS Comparisons for MCS
Extraction

FT A FTB FTC FTD
Top-Down A'| 767,211,210 79,806| 4,997,482 101,114
Top-Down B*|  29,245,090| 115,330| 672,991 92,828
Bottom-Up A®| 167,512,014 70,135 962,776 49,361
Bottom-Up B* 6,650,325 64,431 411,869 35,288

1: Top-Down Search & No Path Restructure

2: Top-Down Search & Remove All Dash Link

3: Bottom-Up Search & No Path Restructure

4: Bottom-Up Search & Remove All Dash Link

FT A: DNBR.ftx (AND:340 OR:536 N/M:1 Event:1515)

FT B: Chinese.ftx (AND:16 OR:28 N/M:0 Event:70)

FT C: ESSFCS.ftx (AND:3162 OR:13821 N/M:264 Event:33870)
FT D: Europe-2.ftx (AND:2620 OR:2071 N/M:0 Event:5130)
Cut-Off Probability: 10E-12
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