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Development of Production Support System
for Continuous and Synchronized Operation between

Steelmaking and Rolling

Kenzo Osugi, Tetsuo Ueda, Osami Taniri, Maschiro Habu, Yasuhiro Nakagawa, Hitoshi ltakura
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Synopsis:

Mizushima Works has developed a production control system
for billets, blooms and beam blanks in order to achieve continuous
and synchromzed operation between steelmaking and rolling proces-
ses. Development of this system is accompanied with construction of
a billet mill and modernization of continuous casting machines. Due
to numerous modern techniques such as optical data highway and
special computer terminals, this system provides supporting func.
tions for synchronized operation based on grouping of rolling lots,
real-time judgment and adjustment of operation schedule. Opera-
tion of this system contributes to improvement in process and
quality control for products, and also brings much benefit in energy
saving, labor saving and shorter lead tine.
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Table 1 Specifications of main equipment

Plant Equipment Capacity Note
No.1 steel Converter
making LD-KGC 180 t/charge x 3
Secondary refining
RH degassing process 180 t/charge x 2
No.1 continuous casting machine 1 000 000 t/year 6 strands, bloom machine
No.2 continuous casting machine 1 200 000 t/year 2 strands, slab machine
No.3 continuous casting machine 1 000 000 t/vear 4 strands, beam blank and
bloom machine
No.2 steel Converter
making K-BOP 250 t/charge x 3

Secondary refining

RH degassing process
No.5 continuous casting machine
No.6 continuous casting machine

250 t/charge
2 000 000 t/year
1 500 000 tfyear

2 strands, slab machine
2 strands, slab machine

Billet mill

HCCV (Highly computer
controlled vehiele)
Furnace

Break down mill
Finishing mill
Vertical horizontal mill

30 t/vehicle

350 t/h

(for hot charge)
180 000 t/month

150 000 t/month

Slabbing mill

4 700 000 t/year
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Fig. 1 Position of new semi-finished product system
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Table 2 System configulation of hardware and software

ltem Quantity Note
Batch system Hardware
FACOM M-380 2 Central common machine
CRT & keyboard 4 1920 characters, color CRT
Printer 4
Business graphic dispiay 2
Business graphic printer 2

Software
538 000 steps COBOL & EUL
Real-time system Hardware
FACOM M-170F 3
CRT & kevboard 104 1920 characters, color CRT
Printer 51
Business graphic display 6
Business graphic printer 3
Label printer 4
Display panel 1
Speech processing unit 14
Wireless terminal on a erane 9 480 characters
Process control unit 3
Software
765 000 steps COBOL
Optical data Master station 2
highway system Center station 5
Field station 19
Cable length
Main loop 14.4 km Double
Sub loop 9.5 km Single
(Cable total length) 23.9 km
Connected On-line computer 3
computers Process computer 7
Data base Total volume 4 600 megahytes
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Table 3 Introduction of software technologies
in Mizushima Works

Year Applied software technologies
1973 Standardized flow-chart

1974 Decision table

1977 | Team operation, walk-through

1978 Structured coding, HIPO (Hierarchy plus input
process output)

1979 SPEED (Software production engineering
based on expression of data),
patch programming

1980 Code inspection, composite design, top down
test

1981 PRIDE (Profitable information by design),
SORID (System organization and resource
information dictionary)

1982 PARTS (Pattern and parts oriented application
requirement translation system)
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