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Synopsis :

In the last five years, Kawatetsu Steel has developed many expert systems for
steelmaking processes, such as production control and process/operation control. The
company has widened the applicable sphere of its computer-controlled production
equipment and computer-aided decision-making, for example, production planning or
production adjustment. Furthermore, it has realized high efficiency in system
development and high flexibility in system maintenance. Through these experience,
various know-how for building expert systems have now been acquired and this will
become the basis of the systematization and consolidation of the development
methodology of the company. This paper reports the background, aim and approach of
applying expert systems, examples of expert systems, various know-how for building

expert systems, and effectiveness of expert systems.
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Synopsis:

In the last five years, Kawasaki Steel has developed many expert
systems for steelmaking processes, such as production control and
processfoperation control. The company has widened the applicable
sphere of its computer-controlled production equipment and com-
puter-aided decision-making, for example, production planning or pro-
duction adjustment. Furthermore, it has realized high efficiency in
system development and high flexibility in system maintenance,
Through these experience, various know-how for building expert
systems have now been acquired and this will become the basis of
the systematization and consolidation of the development method-
ology of the company. This paper reports the background, aim and
approach of applying expert systems, examples of expert systems,
varicus know-how for building expert systems, and effectiveness of
expert systems.
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Fig. 1 Structure of the FCC (furnace combustion control) ex-
pert system
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Fig. 2 Structure of knowledge base of the diagnosis and cont-
rol system for blast furnace
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1. Belection

2. Scheduling

W/H 'Now Time
TT ovesselx1 |
2 A { Priority 1
—tB 9
Le( l
! 1 3
X2 ]
2 1 1< Number of cranes

Applicable knowledge

{1} Ascertain when cargos will be ready.
(2) Ascertain when vessels will arrive.
@) In rainy conditions, ascertain that no cargo handling are planned
which might suffer damage,
(@) Ascertain the desirable arrival time at destination port.
&) Select cargo from well-stocked warchouses,
etc.

Select another plan

s On successful evaluation,
if necessary

progress with schedule

4. Overall evaluation

w/HgNow  Time
X1 ]
S
L
i )
X2
2 1 1<= Number of cranes

Applicable knowledge
Schedule crangs for maximum cost-efficient use.

2 When the number of cranes is limited:
—select the vessel which will be finished earliest.
—select the cargo which is close to the agreed delivery date.
—select the warehouse with the largest stock of cargo.
etc.

On unsuccessful evaluation,
select another candidute

3. Evaluation of ]imitatimlsl

Applicable know]cdgei

(D Evaluate only plans which don't require substitute vessels.
(@) Evaluate only plans which keep o the desirable arrival time.
(3) Evaluate only plans which minimize the idle time of cranes.
4) Evaluate enly plans which minimize demurrage.

ete.

W/l Time W/H . *Nowl “Time
1 X1 '
m _-.‘-—i A |
m i i |
i [ i
C [ . [ i
lIf all cargos — |
1< Number of cranes lire schedule 2 1 1< Number of cranes

Applicable knowledge

(1} Observe the agreed delivery date.
(2) Never plan simultaneous loading operations too cluse together.
(@ In rainy conditions, never plan cago handling which might
suffer damage.
ete.

Fig. 3 Basic process of planning in the berth-plan expert system
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Fig. 4 Development process of the berth-plan expert system
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