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Automatic Control of Hot Metal Temperature of Blast Furnace

Michiharu HATANO, Yoshiyuki MATOBA, Koichi OTSUKA

Michiyasu YOSHIKI, and Toshimitsu MIvact

Synopsis:

For the automatic control of hot metal temperature, an advanced computer control system was devel—
oped on the basis of the new mathematical model of blast furnace described in the other paper.

The characteristic features of the system are as follows:

(1) The parameters of the model are adjusted in advance by the adaptive feedback of actual opera—

tional data.

(2) Through the forward simulation of the process by the model, the hot metal temperature is pre—

dicted.

(3) The oil injection rate required for the control is derived from the difference between the predicted

hot metal temperature and the aimed one.

By examining the control characteristics of the system through

the simulation, it is confirmed that the system is effective for the stable blast furnace operation.

With this system, the automatic control has been carried out at Kokura No. 2 BF since 1977 and the
fluctuations of the hot metal temperature and the silicon content have been decreased. As the result of
the control of the thermal condition, the hot metal temperature could be lowered by 15°C, which con—
tributed to the decrease of fuel ratio by 4 kgft-pig.
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Fig. 2. Control characteristics of the closed loop
system for step change by 20°C in the

aimed temperature.

Schematic diagram of control system.
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Fig. 4. Frequency characteristics of the closed

loop control system.
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Fig. 5. Comparison between manual control and computer control.
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Fig. 8. Comparison between hot metal temperature
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matic control period (A).

Teig
Tpig(3

(&min) (x102%) (°C)

Si

0il

77 23 24 25
(Kokura No.2 BF.)

Fig. 11. An example of the variation with time of
hot metal temperature (o Thig, o Tpig
(3)), Si content and oil rate during auto-
matic control period (B).
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Fig. 13. Development of practical application
of the automatic control.

Table 1. Application example of automatic
control for a month (August,
1978) except 8 hours before and
16 hours after shut down.

Classification Ratio(%)
Automotic control =]
Exclusion by unusual doto {(automatical) 3

Exclusion by blast decrease(outomaticol)

Interrupted by other reason 4
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