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Artificial Intelligence and Wire Rods and Steel Bars

Application of Al Techniques to Blast Furnace Operation

Osamu lida, Shuichi Taniyoshi, Toshio Ueta ni, Toshiro Sawada, Masahiro Hashimoto,
Daisuke Onoda

Synopsis :

The No. 3 blast furnace of Mizushima Work s applies artificial intelligence (Al)
technigues in its thoroughly re-modernized plant control system. Al has been applied in
the blast furnace operation to diagnose the blast furnace condition and control furnace
heat (a diagnosis type of expert system), to control hot stove heat by fuzzy theory, to
plan the material hopper arrangement (a planni  ng type of expert system), to control the
distribution of granulated slag (a control ty pe of expert system in real-time), and to
control the feed speed of material by fu zzy theory. These functions have greatly

contributed to a high degree of automation and efficient operation of the furnace.
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volging three kinds of forms (liguid, solid and vapor) microcomputer, which constitutes pact of the PLC sys-

;J iE E ilii!]'g_ﬂ!:w-ﬂiﬂ}mvl’ ‘R-Hmb@ !1 ‘ll:l [cn«_ and tha fiinctinne_nreanarly ealast tha taarduea to

process model. Therefore, blast furnace operation has object and the purpose to which the Al technique is to
become usually dependent on the operators’ experience, be applied.
and the application of a physical model or process

FRE PO P S S W TSP h T et

- - .
e e — !




Uni Ldmnu
for
diagnosts

o i _,{

" w Table | Scale of the knowledge base

Numbu r)f Number of .
Execution

‘i!! ;! kj_, E,J,-..Lnn -
e—

! i

- 2000@0@000@0@0@0@0@0@n@n@n@nn@nnnnnnnnnno o066 - ----.—

.
e ———————




Autonatie heat control Manual hieat control

by expert systeny by uperaters
15 A L
100 SR SEU N L
P o VIGEEEEN S e L ]
YO0 o o
IR FooA F
a0 T T T T T T Y T T T T T T
BT E— O Fa
< E
] - 2
baoh =
tuse &
a\[] T T T 1 -1 T T T T T T T T T ‘2()“
13 14 1h 16 17 18 19 13 14 15 16 17 18 19
Time(h}
Fig. 5 Results of the automatic blast furnace heat control
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Fig. 12 System block diagram of fuzzy control for grains {adaptive control for revision vaiue of
gate opening)
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