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Synopsis:

This new instrumentation system is cheracterized by the full utilization of digital instrument system represented by micro-
computers and programmable logic centrollers and of data communication technique, under the blast furnace total contrel by
using supervisory process computer. The intelligent terminals of the micro~computers have made it sasy to apply advanced
measurement and control techniques., Thereliability of sensor has remarkably been heightened through precision improving
measures such as multi-point measurement using the same instrument, etc. A complicated measurement control system and
huge facilities for the memory and utilization of several informations have been realized. The detailed process analysis and
the complicated manipulation of the furnace have been made easy by the impraved man-machine interfaces. Furthermore,
new sensors have been developed to obtain new process informations and to improve conventional ones.  Such data pro-
cessing and control system has proved to have an elastic versatility in operation improvement in compliance with the increas-

ing demand for minimizing production cost.
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Table 1 Main specifications of process computer, micro—computers and PLC s

Specifications

Function

Programmable
logie controller

| Model

Memory capacity

MEMOCON SC 184

4kw X 15 (core)

Material weighing control
Sequence control for weighing and

{Yasukawal | Memory eycle time 2.0 s discharge at bunkers, bellflevss
[15] | charging, hot stove, and dedusting
» Computer interface 8 equipment
Remote I/0 7
Process I/0 (total)
A/l 48 points
A/O 4
D/1 2560 v
D/O 2100
Micro-computer Model CENTUM Measurement and control for blast

instrumentation
system
iYokogawal
[FCC: 8, DFC: 2]

Memory capacity

16kw X 2 (core)
32kw X 6 (core)
48kw X 2 (care)

furnace operation, top equiptnents,
hot stove, gas cleaning, and blast

| gas furnace turbine

Monitoring of temperatures, cool-

Memory cycle time 1dus ing water leakage, and others
Process 1/0 (total)
; A/l 420 points
i A/O 90
P1 80
D/ 680 "
D/oO 720 o«
CRT color display 3
Printer 1
Process computer Model YODIC-1000 Total control of blast furnace.
[Yokogawal Memory capacity 96kw (core)
(1] 1024 kw (drum)
4096 kw (disc)
Memory cyele time 0.7 us
Process [/0
PI 96 points
D/1 256
D/0 o 256« A/l Analog Input
Data communication A/O Analog Output
MODEM 3 D/T Digital Input
Data bus 2 D/O Digital Output
Moditied MODEM 8 PI  Process Interrupt
-CRT color display 11
Printer 2 B
Line printer 1
Note : Makers are shown in braces and the number of computers in square brackets
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Table 2 The content of the data bank

File . File volume . .
code File name (kw) Period of data gathering
A Material bin ¢ontrol 1.3 Every 1h
By Material weighing control 180.9 Every charge, shift and manual
direction
B: | Bell-less top control 19.2 Every charge
C ' BF top charging 20.5 Every 5, 30min, 1, 10day
D BF operation 144.4 Every 5,30min, 1, 10day, 1 moath
and manual direction
E Tap data 71.5 Every tap, 1, 10day, 1 month
F, Plant maintenance 162.8 Every 5, 30min, 8h, 10day, 1 month
Fs Equipment maintenane 111.9 Every 5, 30min, 8h and manual
direction
G Hot stove 202.2 Every 2,5, 30min, 1, 10day, stove
changeover
1 Venturi scrubber 12.3 Every 35, 30min, 10day
J BFG turhine 30.7 Every 5, 30min, 1 day
K, | Gas analizer, gas sonde 91.1 Every 5min
K. Top temperature sonde 6.4 Every charge, 16 charge, charging
pattern
L Torpedo car 341.8
X Auxiliary data gathering 4527 Every 5, 30min, 8h, 1, 10day
Every charge, shift, tap
Total 1849.7
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Refer to
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Table 3 Comparison of the conventional and the JERE D — ik I & fREtorl, &AED

new weighing control performance on
November 6, 77, in terms of ore/‘coke
ratio at Chiba Works

BF Standard Mean Control
No. deviation deviation* method **
2 0.078 0.009 A

3 0.042 —0.002 B

5 0.055 ~—0.006 A

6 0.024 0.000 B

* Remainder of subtracting the target value of
ore/coke
*+ A: Conventional method (3 position control)

B: New method (continwous c¢ontrol with com-
pensation of scale runover)

Blast volume
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Fig.8 An example of controlled oil injection for
each tuyere {the ratio of oil flow rate to
blast volume is controlled for each tuyere)
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A Hot metal production measured by the new torpedo weigher

B : Hot metal consumption measured by the conventional weigher
at the No, 3 steelmaking plant

Fig.11 Accuracy of the new torpedo weigher
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