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Integrated Instrumentation and Control System of Top and Bottom Blown Converter
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Synopsis :

State-of-the-art integrated instrumentation and control system for top and bottom blown
converter (K-BOP) have been brought into operation at No.2 BOF shop in Mizushima
Works. Characteristics of this system are as follows: (1) Accurate operational data
processing by new operational computer (process computer) which controls not only the
converter process but also pre-treatment and ladle refining. (2) Accurate mathematical
control models for combined blowing. (3) Fully automated blowing control by effective
functional combination of the operational computer and the instrumentation DDC
(Direct digital control). (4) Tapping control technology such as the component estimation
system at blow end. In addition, in order to maintain and improve the accuracy of
mathematical control models, the operational data analysis system has been developed

by using relational data bases in the business computer.
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Synopsis:

State-of-the-art integrated instrumentation and control system for
top and bottom blown converter (K-BOP) have been brought into op-
eration at No, 2 BOF shop in Mizushima Works.

Characteristics of this system are as follows:

(1) Accurate operational data processing by new operational com-
puter (process computer) which controls not only the converter
process but also pre-treatment and ladle refining.

(2) Accurate mathematical control models for combined blowing.

(3) Fully automated blowing control by effective functional combi-
ration of the operational computer and the instrumentation DDC
(Direct digital control}.

(4) Tapping control technology such as the component estimation
system at blow end.

In addition, in order to maintain and improve the accuracy of
mathematical contral models, the operational data analysis system
has been developed by using relational data bases in the business

computer.
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Table 2 Major instrumentation and control function

1. Flow rate control of top blown oxygen
2. Gap control of oxygen lance
3. Position measurement of sub-lance
4. Bath temp. and C content measurement
5. Sub-material weighing and charge control
6. TFurnace pressure control
7. Gas analysis
8. RSE (ring slit element) position control
9. Position measurement of gas recovery valves
10. Flow rate control of bottorm blown process gas
11. Sequence control of bottom blown process
12, Discharge control of pulverized burnt lime
13. Weighing of pulverized burnt lime
14. Measurement of tilting angle
15. Alloy weighing and charge control
16. Temperature and oxygen content measurement at blow end
FHEDDC U T O 3BE LD 1T I ~F VAT L THED,
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Photo 3 Picture of torpede control on CRT display
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Refining control modell

Charge
calculation
model

Static moded|

« Calculation of amount of
coolant and refining oxgen
using heat balance model
and oxgen balance model

+ Mixing ratie calculation of
hot metal and scrap

» Caleulation of each weight,
considering mixing ratio,
heat factor, vield and
weight of steel

- End point control using

Dynamic model Tapping mode}

« Calculation of amount of
ferroalloy during tapping
in order to adjust component
for Mn, 5, Cr and Al

decarburization model
and heating model based
on carbon content and
steel temperature
detected by sublance

- Estimation of component of
steel bhased on O content
detection

Fig. 4 Mathematical models
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Table 3 Automatic top and bottom refining control

Operation P/C function DDC function
Lance Decision of pattern (lance | Lance hight control, flow
hight and | hight set value, flow rate | rate control, automatic
top biow set value, changing point) | change of set value at ap-
controt according to molten iron | pointed point

grade and steel grade

Flux injec-

Calculation of amount of

Injection control, automa-

tien (F/I) | F/I, decision of injection | tic change of set value
pattern based on it
Bottom Decision of cooling pat- | Coolant flow rate control,
blow tern of tuyeres according | sutomatic change of set
coolant to steel grade value
Sub- Calculation of charge a- | Charging control, adap-
material mount, construction of | tive revision when ar-
charge charging pattern rangement is changed
Sup-lance | Calculation of oxygen a- | Sequence control
trigger mount for trigger using
de-C model
10D - Ditto 10D trigger sequence con-
trigger - Adaptive revision using trol
measured data with sub.
lance
10D Calculation of contral | Flow rate control of bot-
pattern pattern using de-C model | tom blowing oxygen and
and standard pattern ac- | inert gas, automatic
cording to steel grade change of set value ac-
cording to the pattern
sent by P/C
(2) 73, 0AAvSvvav (BHOREKE)
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Photo 4 Picture of blowing transition on CRT display
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Fig. 15 Accuracy of Mn and P prediction at blow end
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