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Abstract - A strategy is proposed for the systematic synthesis of goal-tree to
support the operation of abnormal situation in chemical plant. A knowledge base using
the heuristics of operators is organized for synthesizing goal tree to take appropriate
safety precautions with properties of accident. A computer-based system which utilizes
artificial intelligence technique is developed to evaluate the effectiveness of the
methodology and applied to the model plant.
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Fig. 5. Operation of utility Regeneration
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Table 1. Catalyst Regeneration process ©l°]&

< Topology HloJ&}l >
(storage-al store hydrocarbon)
(storage-a2 store hydrogen)
(storage-a3 store Natural-Gas)
(storage-a4 store Inert-Gas.)
(storage-a5 store Oxygen)
(storage-ab store Carbon Tetrachloride)
(Reactor] has (v13 v14) and (vO7 v17))
(Reactor? has (v26 v27) and (vO8 v18))
(storage-a5 has nil and v(5)
(Reactor] is-a-kind-of Reactor)
(storage-al is-a-kind-of storage) . ...

< Current State >

(now hydrocarbon flow from storage-al to v14 of reactorl)
( Oxygen is-used in Catalyst Regeneration Process)
( Natural-Gas is-used in Catalyst Regeneration Process)
{ CCly is-used in Catalyst Regeneration Process). . . . .

( Purge &3
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[ Alojdid 214 & ]
((? equip-no) is abnormal)
<ol el4 (? equip-no)>

(now (? material) flow (? equip-no))

D <H9REAAAY (? material)>

((? Replacement-equip) replace (? equip—no))

i <th AR 214 (? Replacement-equip) >

((? Regenerating-material) is-used in Catalyst
Reg eneration Process)

o <utility AAUEZR 212(? Regenerating —material)>

[ 2204 94 & ]
((? equip—no) has (? inlet) and (? outlet))
0 <ol AR 9] inlet, outlet valve 214>
((? Replacement-equip) has (? r-inlet) and (?
r-outlet))
< AIAR 9 inlet, outlet valve 914>
((? storage) has (? s-inlet) and (? s-outlet))
m <A A9 inlet, outlet valve 912>
((? storage) store (? material))
<85 Ede] HFH AMAZFA A4>
((? storage) store (? Regenerating-material))
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[ HA=438 AY & ]

((? Replacement-equip) On)

((? equip-no) Off)

((? material) Make-open-path from (? storage)
to (? r-inlet))

((? Regenerating—material)
from (? storage) to (? inlet))
(Close (? inlet) of (? equip—no))
(Close (? s-outlet) of (? storage))
(Open (? inlet) of (? equip—no))

Make-open-path

T4 HHA L&) goal treed HFITH
o FAH dolelg HEate] WYY TAHY
WREAR FdAeE geFH geon A
g2y X by AAFHAA dgen g
A M AARE

[ specific ZEA3 ]

1. Reactor2 On

2. Reactorl Off

3. Hydrocarbon Make-Open-Path from storagel
to valve26

. Close wvalveld of Reactorl

. Open valve7 and valvel7 of Reactorl

. Inert Gas Make-Open-Path from storaged

to valvel3

. Open valvel3 of Reactorl

3. Hydrogen Make-Open-Path from storage2
to valvel3
Natural Gas  Make-Open-Path
storage3 to valvel3
Oxygen Make-Open-Path from storageb
to valvel3
Carbon  Tetrachloride
from storage6 to valvel3

J. Close valve2 of storage2
Close valve3 of storage3
Close valveb of storageb
Close valve6 of storageb

{0. Close valve7 and valvel7 of Reactorl

t1. Close valvel3 of Reactorl
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[ A =4 ]

If (exist Oxygen Hydrocarbon) Then (Hazard
State)

If (exist Hydrogen Hydrocarbon) Then (Hazard
State)

If (exist CCl4 Hydrocarbon) Then (Hazard
State)

If (exist Oxygen Hydrogen) Then (Hazard
State)

If (exist CCl4 Hydrogen) Then (Hazard State)
If (exist Natural-Gas CCl4) Then (Hazard
State)

If (exist Oxygen Natural-Gas) Then (Hazard
State)

[ AYEH g
Reactor2 On
Reactorl Off
Hydrocarbon Make-Open-Path from storagel
to valve26

Close valveld of Reactorl

Inert Gas Make-Open-Path from storaged to
valvel3

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Hydrogen Make-Open-Path from storageZ to
valvel3

Close valveZ of storage2

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Inert Gas Make-Open-Path from storaged to
valvel3

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Carbon Tetrachloride Make-Open-Path from
storageb to valvel3

Oxygen Make-Open-Path from storageb to
valve 13

Close valveb of storageb
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Close valveb of storage6

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Inert Gas Make-Open-Path from storaged to
valvel3 ‘

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Natural Gas Make-Open-Path from storage3
to valvel3

Close valve3 of storage3

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl

Hydrogen Make-Open-Path from storage2 to
valvel3

Close valve2 of storage2

Close valve7 and valvel7 of Reactorl

Close valvel3 of Reactorl

Open valve7 and valvel7 of Reactorl

Open valvel3 of Reactorl
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