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Table. 2. Operators of the GO-FLOW methodology

T Sh -
s e .Mam Sub inputs Output
Description mputs
:
\_/ | S0 = R(1)=S(1)-P,
Two state operator
22 S, (). 5, (¢ n _
@ {0200 ~ R(H=10- TI[1.0-8.(1]
...E,n(;) e
OR gate
23
@ S(r) - R(r)=1.0-8(¢)
NOT gate
R(H=10-8("
24 @ - _ " ()
R(t)=0.0
Difference operator
55
\_/ = - S(1) or P(1)
Signal generator
26 R(H)=S(t)-O(t). Ot)="P
@ S(1) P(t) @) 7( ) () (1), i
Closed state O(H)y=0(t")+[1.0=O(t")]- P(1)- P,
operator
27 R(t)=8(1)-0(t), O(t)=1.0-P,
S(1) P(1) ’
Open state O(t)=0(1")-[1.0-P(1)-P, | F
operator
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28 @ St B R(HY=8(t—=Fk). (t=Fk)=0
S(0) R(H) =S(t): (t—k) <0
Delay operator
3 @ 5,05, n
- - Rf = S f)
S (F) (1) 1:1[ i
AND gate
— R, 0(n) A B().5() - D(1,):
IS
S AN VR -
(1)
eS| R(F)=S(1) : e\p{— A+ i P mm[ 0, r—}}
Aging work )“+ﬂ Atu Z%Z—f: S(1) ]
operator
3 | B().B ()~ B1,) [ [ ]
' S(1t) P(t).P,(t,)- P(t.) R(r)S(r{ﬁ P lexp —(A+u ZZP
Aging open state i / i .
operator
s | B B(4).E(6)-R(1,) D 1
v S(1) B ()5 (5)---B(t) | RW)= S(f{l 0- /Liui Ai e { (A+ #)ZZPJQ)J
Aging closed ! P
statc operator
39 @ , R(H)=58(1)-0(r). O(t)=P,
24 4
S(1) P((f)) O() = 0() +[LO-0(]- B(1)- P,
Open/Close action o o) ZO(f-’).[L()_Pj(f).PC]
operator B
id @ R(N=10: (r < 1)
S(1r) — R()=S(1). (1, <t <1)
Phased mission R(=8(t): (. 1)
operator 4 f
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GO-FLOWF NL —Z(FEzZ LN D5E5 DEL)

In this Figure, ' .

S(t) = mam nputsignal S at time pointt, k = number gftlme points delayed, .

P(t) = sub mput signal at time pointt, Py= PTObab}lftY for successful operation,
R(t) = output signal at time pointt, Py = probab}l}ty for premature operation,
O(t) = probability for valve in open state at time pointt, Po= PTObabfl}tY for valve successtul open,
t’= time point immediately before the time pointt, Pc= p'robablllty for valve successtully close,
t; , t; = start time point and end time point of a specific A = failure rate of a component,

phase, 1 = recovery rate of a component.
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Table 2. Repair actions for the components.

Components Failure mode Base case | Case A | Case B | Case C | Case D
Heliotron main part Operating failure O O O O O
Standby failure O O O O O
Pump Operating failure O O (O) (0) (0)
Standby failure - O (O) (O) -
Refrigerator Operating failure O O O (O) (O)
Standby failure - O 0] (0) -
Liquid resistor Operating failure O O (O) (0) (0)
Standby failure - O (O) (O) -
Electric Generator Operating failure O O O (0) (O)
Standby failure - O O (0) -
Discharge tube heater/cooler Operating failure O O (O) (O) (O)
Standby failure - - - - -
Valve Operating failure - O (0) (0) -
Standby failure - - - - -
Cooling Tower Operating failure O 0] 0] 0] 0]
Standby failure - O 0O : -
Filter Standby failure O O O O O

Tank and other components

Deterioration over
time (aging)

14
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