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Fault tree Gates Events gates
gvents
{Negates)
N1 38,704 3,198 429 12|
Nor- N2 22 955 6,105 381 4
coherent
N3 23,715 3,777 19 16 |
fault tree
N4 14,832 2374 2.981 0
Cohernet & 12,298 8,350 Q 0
fault tree @2 42,910 44 260 0 0
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[E& 2]
cault Type 1 Type 2 DR New
- modules modules Method method (d)/(c)
(a) (b) (sec) (c) | (sec) (d)

N1 581 81 4.1 1.8 42 6%
N2 1,011 36 4.1 1.8 43.9%
N3 557 33 2.6 12 44 6%
N4 337 4 0.4 0.2 44 4%
C1 1,639 32 1.7 0.7 43.9%
c2 6,226 390 4.3 1.7 39.9%

No restructuring

Tested on CPU i7—-4790 and RAM 32 GB

(a) Type 1 modules consist of basic events (no restructuring)

(b) Type 2 modules consist of gates and basic events (no restructuring)
{c) 1,000 calculations

(d) 1,000 calculations

[E 3]
No restructuring Restructuring
Fault Trur?caltion Cutsets No Module No Modules
tree limit modules| s modules
(sec)
(sec) (sec) (sec)
N1 1.0E-11 35,889 11.6 9.1 14.6 4.6
N2 1.0E-08 273 44 1 43.3 22.2 2.7
N3 1.0E-09 5,664 149 12.8 6.4 2.6
N4 1.0E-10 16,297 5.2 4.4 6.2 2.6
C1 1.0E-10 1,817 2.1 1.9 2.0 1.0
Cc2 1.0E-06 212 20.1 46 .1 17.6 4.0

Tested on CPU i7-4790 and RAM 32 GB

E 32 (1) REY ASRORE DPLE AMALE A BEAL 5 g, () wgFE ATY B
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| Ast+Ayy Ay
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0 | As
As(a)

(a) C;n(e6) = Cpye(e5) + (Count(e5) — 1)As= 0 + Ag= Aq

gl g3
0 A3+A14
2A, |

el0

2A3 A3+A14 (C)

As(d) A;

g7

As

0 (b)

(b) Cin(e8) = Coue(e5) — As= Ag — As=0

(€) Cin(€9) = Coue(g3) + (Count(g3) — 1)Az= 0 + 24;= 24,

(d) Cin(g11) = Coue(g3) — B3= 283 — B3= A3

(€) Cout (g10) = Cppe(e14) + (Count(eld) — 1A= Az + Ay
() Cin(e14) = Cpue (93) — B3= (83 + B14) — B3= D44

(9} Cout(g0) = Coyi(e14) = Ajy=Dyy — A14=0
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EH3
Cout(”)
Node v Cin(v) Cout(v) Vfirst(v) Vmin(v) Module
- Cin(v)
g0 0 0 0 0 1 Yes
gl 0 Az + Ay, Az + Ay, 1 2 No
2 0 204 24, 2 3(a) No
23 0 0 0 3(a) 4 Yes
g4 0 Ag Ag 4 5(b) No
c5 0 0 0 5(b)
) Ag Ag 0 6
g7 Ag 0 —Ag 8 5(b) No
e8 0 0 0 10
e9 24, 244 0 13
g10 24, Ay + Ay, 0 15 3(a) No
gll Aq A, 0 17 18 Yes
cl2 As A, 0 18
el3 As A, 0 19
cl4 A, Dy + A, Ay, 21
(a) Vfirst(.gg)
(b)Vfirst(eS)
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