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Abstract: The paper presents an integrated plant system
designed for blast-furnace charging and iron casting process
control in a blast- furnace. The system is based ona RT- ARCH
(Real Time ARCHitecture), an architecture comprising
software tools to be used in process control.
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1. Introduction

The paper presents a computer control system for
an iron casting process which benefits the latest
research results of temporal semantics. The
created system optimizes the cowper thermic
processes and controls the blast furnace charging
and iron casting processes. The control system
optimizes the cowper thermic process in terms of
high thermic efficiency and economical
combustion. In order to attain such objectives,
rescarches aimed at developing a wide range of
algorithms capable of simulating the processing
environment, by computing heat level for cowper
heating, and the gas mixture caloric power and
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by computing air flow necessary for a complete
burning,

2. Blast Furnace Control System

The blast furnace control system moderates material
prescription and material furnace laying, and
computes any necessary remedies. The iron casting
blast furnace control system compares the observed
data with those predicted using a mathematical
model to generate correction settings. Both control
systems make extensive use of temporal semantics.

The application model consists of the following
component models:

— charging computing model
- charging distribution model
— thermic regime model and weighing balance

- anlicipation silicon model and silicon
reduction

— hearth control model
— metal and slag evaluation quantity model
— wear hearth and lateral wall model

— blast furnace temperature and gas circulation
modecl

— melting zone temperature model
Such researches resulted in:

1. A set of modelling techniques, which
integrates data structures and functions for
active temporal data.

2. A representative model for multiple
dimensioning of temporal information in a
process control environment.

3. A control system based on the integration
of historical information and of current
active temporal data.

4. Higher system performance by using
rcal-time and parallel processing
techniques.
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3. Software and Control Components

1. A Sun’s based temporal database

system(TDM), provides a context for
modelling and simulation.

. Real-time Database Management
Subsystem for industrial application-
RTDO - provides access to the process
database, similarly as to accessing indexed
filesbut at a speed comparable to the access
time for data stored in internal memory, in
COMMON regions. The RTDO data
structure corresponds to the relational
model. RTDO utility programs provide the
data structure definition and data loading
into the relations. RTDO provides the
independence of data against the
application programs.

. Computer Process Supervisory and
Control subsystem- DD-Master-, based on
continuous and/or batch weighing
equipments, is a program package enabling
the communication between
minicomputer- and microprocessor-
controlled weighing/dosage equipments,
updating the process values and states
controlled by the weighing equipments ,
and the communicatica between process
operator and computer system. The
microprocessor- controlled weighing
equipment allows an automatic weighing
and dosage operation of raw- materials,
according to programmed receipts (certain
quantities and proportions of different
raw- materials), and can be used with or
without computer supervision. The
DD-Master software supervises maximum
32 microprocessor- controlled weighing
equipments, which are interconnected to
the supervisor computer through twisted
pair lines, the transmission being serially
asynchronous by the speed of 9,600 bauds.
The DD-Master provides the process
operator with several predefined screens
on a display terminal, with current
information about the states of the
weighing/dosage equipment, the process
parameters as well as the quality of the
serially asynchronous transmission

between the supervisor computer and the
existing weighing/dosage equipment.

. Process Operator and Computer System

Communication Software/ Output Reports
Generation Software gives the possibility
of defining and using a large variety of
reports and forms to be displayed on video
terminals or hardcopy printers, as well as an
interactive communication between the
process operator and the computer control
system. The program package includes the
following main components : video forms
editor, video forms translate program,
forms library management utility program,
a set of routines for accessing the video
forms from user program.

. Industrial Process Graphical

Representations Definition, Manipulation
and Editing Software is a support for the
creation and manipulation of process
synoptical graphic representations on
video terminals, for supervision and control
purposes. The subsystem has two major
components: a) a graphic editor for
synoptical representations and graphic
diagrams; b) a set of routines for on- line
updating of synoptical graphic
representations from user programs. The
users are offered graphic editor facilities
for the creation and maintenance of
synoptical representations by means of
some graphic primitives such as LINE,
CIRCLE, ARC elc., as well as by means of
standard graphic symbols libraries, symbols
manipulated by graphical primitives like
MOVE, ROTATE, TYPE, FIX, ZOOM.
The graphical symbols are also created by
editing operations and are to be stored in
an appropriate library. The set of routines
for the on-line updating of synoptical
representations, is implemented as an
"image" code sharable between several
processes using this subsystem on- line.

. Process Control Computers Reservation

software, is dedicated to uninterrupted
operation of a computer configuration
consisting of two computers and a special
BUS-SWITCH device. The subsystem
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Figure 2.

considersoneofmcoomputersasMASTER and
the other one as SLAVE (under operation ) or
nswitched-off', for maintenance purpose, for
instance. MASTER or SLAVE attribute isnot
fixed in time to one computer of another, but
it is assigned according to momentous
functioning states of each computer. The two
computers  also have a high speed
communication connection, which helps
update the process database, pertaining to the
SLAVE computer.

7. Networking computers in complex
industrial processes control systems,
consisting of several computers, needs a
program support not only for their
physical interconnection but also for
enabling transparent functional
communication among the different
application program entities which are
distributed on these equipments.

4. Conclusions

Implementation of this system at steel works in
Romania accounts for its advantages: limited
efforts for developing new applications in a short
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period of time, and high efficiency of the system in
solving the demands of the applications.

The system is suitable for a large variety of real-time
applications, of which configuration covers
computers and various process control equipments.
Flexibility and modularity associated with efficient
data acquisition and management and with a built-in
support for the main functions of such applications,
are the main features of the system.
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