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Fig. 2. The representation of process flow
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Fig. 3. Basic routing algorithm
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Fig. 4. TCON model of a pipe

<Component balance on A>

(defclass process-unit (generic—process-unit)
((ports ‘initform ’(pl p2))
(adiabatic? :initform t)
(unit? :accessor unit? :initform nil)
(mass-balance ‘accessor mass-balance
‘initform
'((sigma (mass-flow—{pi}) over pi in PORTS)
(for-each j in *chemical-species*
(sigma (x-{j}-{pi} * mass-flow-{pi}) over pi in PORTS))
(for-each pi in PORTS
(1 - (sigma (x-(j}-{pi})
over j in *chemical-species*)))))
(energy-balance :accessor energy-balance
‘initform
"(((sigma (mass-flow-cp-{pi} * T-{pi})
over pi in PORTS)
+ q-in)
(sigma (mass-flow-cp-{pi}) over pi in PORTS)

(for-each pi in PORTS
(mass~flow-cp-{pi}-(mass—flow-{pi}*cp-{pi})))))
(other-equations :accessor other—equations
‘initform nil)
(print-variables ‘accessor print-variables
‘initform nil)))

Fig. 5. Modeling of process units for constraint propagation(LISP code)
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Fig. 6. Subgoal interaction
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Fig. 7. Algorithm for operating procedure synthesis
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START-PUMP1) (Action3: START-HEATERD)] -“BZ& 94 71¥dz 43 g, 3gE &
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Heaterl
L Initial state :Heaterl off, Pump1l off
Columni Goal state : Heaterl on, Pumpl on
Constraint : Don ‘t operate Heaterl
before pumpl on
pumpl
Plan found:

Plan action set:
(Action3: START-HEATER1) (Action2: START-PUMP1)
Plan ordering constraints:
Constraint: (< (Action2: START-PUMP1) (Action3: START-HEATER1) )
Plan coordinations :
Coordination: ((Action2: START-PUMP1) (Action3: START-HEATER1) PUMP1-ON)
Coordination: ((CREATOR-ACTION: MAKE-INITIAL-STATE)
(Action3: START-HEATER1) PUMP_OF-HEATER1-PUMP1)
Coordination: ((CREATOR-ACTION: MAKE-INITIAL-STATE) (Action3: START-HEATER1) HEATER1-OFF)
Coordination: ((Action3: START-HEATER1) (GOAL-ACTION: CONSUME-GOALS) HEATER1-ON)
Coordination: ((CREATOR-ACTION: MAKE-INITIAL-STATE) (Action2: START-PUMP1) PUMP1-OFF)
Coordination: ((Action2: START-PUMP1)} (GOAL-ACTION: CONSUME-GOALS) PUMP1-ON)

Fig. 8. Case study
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