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The paper goal is to familiarize with problems of operative control computing support in steel works. In the intro-
duction, there is characterized operative control from the basic function parts point of view with focus on product
scheduling data support and maintenance support. The basic proposal is realization of the operational data acquisi-
tion system from the steel works. It act as specific maintenance and technological data, which will represent the key
information about operational states and mainly for issue solving support incurred on specific technological places.
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INTRODUCTION

The results of operative control of production pro-
cesses are also highly dependent on reliability of tech-
nological system or device. For the first is necessity to
avoid such failures and accidents, which can threaten
health and life of device’s staff or environment. In met-
allurgical industry are that issues more serious, because
economical loses from unexpected production failure
are enormous, especially when operation of whole pro-
duction complex is stopped by one device failure. This
enforce the maintenance staff to gather earlier answers
on three questions: where can the failure occur, with
how probability and with how consequences. [1]

One of the options how to precede those type of fail-
ures and so unplanned failures in production process is
to implementation of parallel technical state evaluation.
This evaluation provide basic input information to de-
termine probability time moment, in which the failure
occur and will be necessary renew the operational state
of the device (renewal realization, maintenance or repa-
ration). Knowing this time point can help to decision
when and in which order will be necessary to realize
renewal and reduce the impact of imminent failure and
which can be achieved by these ways:

* realization of preventive renewal in non-production
time and prevent to occurrence of downtime

 realization of preventive renewal, to prevent occur-
rence of breakdown failures and prevent to arise of
consequent failures.

» by organizational and technically remove the failure

in time. [2]

Increasing complexity of production devices and in-
creasing demands to productivity and production qual-
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ity demand the need of high reliability of devices and
efficient control of maintenance actions with usage of
systems of reliability and maintenance control. Mainte-
nance control systems providing needed support for
planning and controlling all of the actions interconnect-
ed with device maintenance from its installation until
preventative or operative servicing. Contributions when
introducing these systems can be found in improvement
of decision making processes, when the system consid-
erably oversimplify providing of the base information
for planning of maintenance actions and evaluation of
economical indexes. Cohesion of these system to sys-
tem of acquisition of process data and technological
data seems to be very good when monitoring and diag-
nose the state of production device and in determination
of time, proper form maintenance when it is sufficiently
confident about origin of limiting value of wear respec-
tively predictive time to limiting value can origin. [3]
Consequential monitoring of operational data and plan-
ning preventive maintenance with emphasis on optimi-
zation of the work and lowering time delays will bring
efficient usage of the sources. Reliability and mainte-
nance control systems gives us an analysis of the main-
tenance actions, failure analysis, costs analysis spent to
made actions and spare parts. It gives the answers to
questions, which would be without a complex look over
the data derived hardly — if the given crystallizer’s desks
can be used in operation or if is necessary to make its
renovation. On history basis of previously actions or an-
other historical data the maintenance control system
gives sufficient information for correct decision make.
Thanks to recently made maintenance data collection
the base for maintenance planning is improving. Intro-
duction of reliability control system and maintenance
further help to increase availability and serviceability of
devices from the reason of lowering unplanned time de-
lays, breakdowns and increase device’s service life. The
system should give information about planning device
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revisions and about their state with the estimation of
costs to planned revisions and preventive maintenance,
but also help with better organization of work, increas-
ing the share of planned maintenance in consequence to
lowering idle times of maintenance mans and volume of
overtime work. [4,5]

EXPERIMENTAL WORK

In term of research activities in mold desks diagnos-
tics area was developed a prototype of laser meter
ZMPV-01. The diagnostic device ZMPV-01 is intended
to check the mold’s slab surface as a part of continuous
steel casting device. Operational tests proceeds in VSB-
TU Ostrava laboratories and in Arcelor Mittal Ostrava
a.s. [9].

The measuring chain of laser meter ZMPV-01 is
proposed so that to be able to as precise as possible ob-
tain information about slab’s surface, with accuracy
+ 0,02 mm.

The diagnostics device ZMPV-01 (Figure 1) is con-
sist of three basic units.

1. The laser sensor ILD1300_E for ensure good optical
measurement of mold’s slabs surface and at the same
time for transcoding surface data into unified analog
signal with standardized values in range 4 — 20 mA.
Laser sensor use triangular ways of measurement.
This is due to increase measurement accuracy in low
distance measurement and due to increase noise im-
munity.

2. The analog transcoding mathematical unit Frisch2
with multipurpose usage. This unit serves for con-
version current analog signal to voltage analog sig-
nal with standardized values in range of 0 — 10 V.
Converted analog signal the Frisch2 unit uses for
calculation of output values on the basis of compari-
son with analog calibrating signal.

3. Digital imaging panel unit for visualizing calculated
analog voltage values.

Laser meter ZMPV-01 contain an interface for se-
lectable communication with oscilloscope or with other
external visualizing device for measured data. The com-

Figure 1 Diagnostics device ZMPV-01
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Figure 2 Laser scanner’s output is in form of small dot

ponent of this diagnostic device is charging station with
double checked, safe output voltage according to stan-
dard CSN 33 2000-4-41 ed. 2:2007 intended to charg-
ing internal accumulators of ZMPV-01. [6,10]

Measurement it selves is provided by laser beam (Fig-
ure 2) in visible spectrum (red color). This beam come out
from the bottom of the ZMPV-01 device. The source of
laser beam is simple semiconductor laser diode with emit-
ting power ImW working on wave length 670 nm.

The output value from meter ZMPV-01 is an input
for software system for evaluating mold’s desks defects.
Evaluating comes from expert system [7], which has
been developed from the defects catalogue. Preview of
software environment and evaluation result example is
presented on (Figure 3).

In (Table 1 and Table 2) are samples of output results
from molds plate’s defects evaluation. [8]

Table 1 Quality grade counts in each sectors

Plate evaluation measurement, VSB narrow plate
Sector | State | Sum of defects 1 2 3 4 5
counts
1A 2 2 1 1 0 0 0
1B 5 2 3 0 0 0
2A 0 0 0 0 0 0
2B 0 0 0 0 0 0

——

CLASSIFICATION OF INDIVIDUAL OF DEFECTS
Parameters of defects:

Length 50

Wwidth 8 Classification
Depth 15

Cu 0

Defect was classified as 4

@) Classification of defects 1-5
(*) Classification of defects A-E

Figure 3 Software environment and evaluation result
example
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Table 2 Defects evaluating

Plate measurement, V3B narrow plate
Casted
Check date | 14.03.2013

Occurrence in

sector
Defects # | Defect’s | Length | Width | Depth | 1A | 1B | 2A | 2B
type

1 280 1 0,1 2(0[|0]|0
2 80 3 01 110]0]0
3 390 4 01 0|2 |0/|0
4 65 7 0,3 o100
5 45 5 0,2 o|1/0/|O0
6 400 1 01 0o|2|0/|0
7 150 8 0,1 0o|2|0/|0
Plate qual-
ity grade: 2
CONCLUSION

Inaccurate information about real operational time
of production devices, inaccurate time schedule of pre-
ventive visits and maintenance, improper progress us-
age for maintenance, wrong evidence and planning of
supplies and spare parts, unmatched usage of human
resources, wrong reckoning of maintenance costs, these
are some typical problem, which are occurring in the
maintenance field in many metallurgical companies. By
development and introduction of computing mainte-
nance control support with usage of artificial intelli-
gence elements is a step to solve these problems. Artifi-
cial intelligence methods represent tools supporting a
solution of wrong structured problems, which solving
isn’t primary based on calculations with help of mathe-
matical models, but on human thinking and judgment.
Offering support has often character of given problem
definition, production of solution variant. In contrast to
decision making systems, which only supporting the
user when solving decision making problems, the tools
based on the methods of artificial intelligence can in
given cases replace a human.
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