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Abstract

The systems, instrumentation and control technologies, reinforced by computers, are critical to
realize high quality and efficient steel-making processes. Nippon Steel & Sumitomo Metal
Corporation is consistently developing various technologies, utilizing about a-half-century-long
experience of computer applications on manufacturing sites. In this article, the computer
applications of steel-making processes, in the aspects of systems, instrumentation and control
technologies, walking together with computer evolution, are generally viewed through the history.
The perspectives, inspired by emerging brand-new computer technologies, are also described.
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Classification System Configuration Main Functions
Production scheduling
Production Control System Stock yard control
Level 3 B/C Logistic control
| Main LAN  |Passing order etc..
Process control - °C, mm, 9
Process Process Automatic operation - tracking, flow
Level 2 PIC Control Control Operator guidance - order, know-how
| Control LAN | Data gathering - process, quality
Electrical | | Line drive control, sequence control
Level 1 ! PLC DCS Motor drive, hydraulic control
Instrument .
Flow, temperature, density control
motoretc.. flow control bulb etc..
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Control system architecture of steel production process

Task Phase Requw_ernent FunctnAonaI Struc‘tural Program Programing Subsystem Field test
definition design design design module test /system test
Basic Standard language Standard
standardization PROCES—II and standard expanded OS expanded OS
| Process, qualityand productivity control | | Reuse support |
; CAD (Design support) CAM/CAT
NSCASE functions - s Autorratic (Production and test support)
Epe(_:lflca_tlon Specification document ,ml ’W‘ R
registration analysis generation connection Programing | | TeSt | | conversion '
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Dictionary
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Basic Data Base

Source
Library
(sL)
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Functional configuration of NSCASE
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System scale

Total performance
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Expansion of open system applied process
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The guidance about know-how is
given to the operator to suitable
timing (by display and voice).

know-how is registered by the

The guidance rule based on ’
operator.

Database of know-how
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Outline of the navigation system for steel plant operation
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3-D visualizing technology for blast furnace status
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1960’s 1970’s 1980’s 1990’s 2000’s 2010’s
. " High-mix . . Globalization,
Management Productivity Energy saving, . High quality, ’
g : i low-volume Laborsaving : eco process,
Priority expansion downsizing production generation change; ST
Point and ; - ; Advanced sensing
Instrumentation intermittent Noncontact Hi-speed Multi-dimension, with machine
. measurement digitization mass data analysis )
sampling learning
! i | ] !
. P Intelligent
Data Individual . Total Optimization .
Control logger control Quality control automation control al_Jtomatlon,
data-driven control
! i i i !
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Trend of instrumentation-control technology
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Reheating furnaces Roughing mill Induction Finishing mill Run-out table (ROT)

e

heater

cooling equipm

\\\\\
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Walking control

Mill

.......

_______

Advanced
sensor

LED dot pattern
. projector

/Strip

the detector

Strip position sensor

O/O/O/m/easurement

Shape meter

_____ -

area Fountain pyrometer

*Model predictive control

Control
Tech.

*Symmetric and asymmetric
decomposition control

*Feedforward control
*Cooling pattern control
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Development of advanced sensors and control technologies
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Walk s[k]
Time
Different due to : Predicting walk
Strip rotation State equation | =) y[k/] at roller
Controlied [N 4‘ Pta B
variable -
atrofer U,—’ Performance Tk
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U ?‘ Time
Manipulated Sl e
anipulate . _
- = = T optzaton |
Time
k+1 k+2 k+3 ktd4 kt5 «e-

Current time se===——=== Future
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Walking control by using model predictive control
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| Control model |<E>| Process model |

Individuals ﬁ @ Results

Genetic algorithm GA

Functlons of optimization

Generation of
individuals

Evaluation of
Simulation results

Evaluation
function
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Optimization control by combining process simulator and

GA

Local regression model
Neighborhood

Qutput

‘ ‘P l g FactorA

Factor B Neighborhood of query
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Case-based modeling
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