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Algorithm for Operating Procedure Synthesis of chemical
Plants using Temporal logic and Goal Tree

Bo Kyeng Hou, Kyu Suk Hwang
Dept. of Chemical Eng., Pusan National Univ.
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Fig. 1. Example of planning problem.

Table 1. Data of planning problem

Item Contents
Intial state (flowing oxygen)
not(explosion)
Goal state (flowing methane)
not{explosion)
Operators (stop-flow x)

pre-conditions : (flowing x)
post-conditions: not(flowing x)

(establish-flow x)
pre-conditions : ()
post-conditions: (flowing x)

(purge x)
pre-conditions : not(equal inert-gas x)
post-conditions: not(present x)
(flowing inert-gas)
Frame axioms (present methane) & (present oxygen)
=> (explosion)
(flowing x) => (present x)
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Table 2. Meaning of temporal modality

Temporal
Modality
of f holds in the next world

Or Jf holds in current world and
in all future worlds
Of f either holds now or
in some future world
fUf Either now or in some future world /> holds
and until that world f; holds

Meaning
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Inputs: An LTL formula / and a world w
Output: A new LTL formula /° representing the progression
of f through the world w
Algorithm Progress(f, w)
Case
l. f = @ (@ contains no temporal modalities):
/= TRUE if w & f FALSE otherwise
2. f=finfe: f = Progress(fi, w) N Progress(f, w)
3. f=fiVfe f = Progress(fi, w) N Progress(fs w)
4. f= "fir  f = TProgress(fi, w)
5.f= 0O f=f
6. f = filfy: f = Progress(h, w) V (Progress(fi, w) N f)
7. = f = Progress(f,, w) V f
8 =0 f = Progress(fi, w} N f
9. f = VIxYWI: f = Apwerwey Progress(fi(x/c), w)
10. £ = FYVe S = Viewr roey Progress(fifx/c), w)

Fig. 2. The progression algorithm of operating
conditions.

SV = TCHNTS)
fi=f = TV
Of = trueUf
Sfalse Nf or fAfalse = false
true \f or fAtrue = f
true = false, “false = true
Lf= o7

Fig. 3. The standard abbreviations.
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