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Abstract ~ Fault tree construction for hazard assessment requires so much time and labor, so it
is very difficult to be applied to the large scale chemical plant. For the synthesis of fault tree in
chemical processes, this study represents the cause-effect relations between process variables by
using the Signed Directed Graph(SDG), and has synthesized Fault Tree(FT) by searching the
causes of fault events using the general operator and loop operators defined corresponding to path
characteristics on the SDG.
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Fig 1. Air to close valve
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Fig 2. SDG representations of air to
close valve
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Fig 4. (a) Given PFFL SDG
(b) FT corresponding to (a)
obtained by G-operator
(c) Given NFFL SDG
(d) FT corresponding to (c)
obtained by G-operator
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Fig 5. Generalized fault tree operator
for NFFL
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Fig 6. (a) Given PFBL SDG
(b) FT corresponding to (a) obtained
by G-operator
(c) Given NFBL SDG
(d) FT corresponding to (c) obtained
by G-operator
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Fig 8. Tank level control process.
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Fig 9. SDG representation of tank
level control process.
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Table 1. Process variables in the
tank level control process

Variables Meaning
CB Controller broken
CO4 Controller output command
CR1 Control reversed
CS(0) Controller stuck
CVFC Control valve failing closed
EFI External flow in
Flow rate in  respected
FLFS position 2 pec
LSPCL Level set-point changed lower
LSS Level sensor stuck.
LSFH Level sensor failing high
P6 Upstream pressure of tank
mput stream
SS3 Sensor signal output
VIPRT Valve inner-partial rupture.
VFC1 Control valve failing close.
VRT Valve rupture.
VS(0) Control valve stuck
Table 2. Results generated by
applying NFBL operator
OUTPUT| LOGIC
EVENT | GATE INPUT EVENTS
F5(+1) OR L2(+1)
L2(+1) OR EFL, @, @
)] AND | EFL ®
@ EOR | CR1, F1(+1)
() OR VS(0), CS(0), LSS(0)
F1(+1) OR @
@ OR ®, ®, CO4(-1)
® OR VPT, VIPRT
® AND ([ @.
C04(-1) OR ®
@ OR F2(+1), VIPRT
OR VS(0), CS(0), LSS(0)
® OR CB, @@, SS3(-1)
() AND | LSPCL, @
i) OR CS(0), LSS(0)
SS3(-1) OR LSFH
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Ci OlR cB AND® §83(—-1)
|
I I 1 1 1
F2(+1) VIPRT VS(0) CS(0) LSS(0) LSPCL or® LSFH
cs(0) LSS(0)
Fig 10. Fault tree constructed by NFBL operator
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