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Abstract

The problems of increasing production efficiency through the
implementation of new approaches in automation of technological processes
due to intellectualization of applied control functions, adaptation and self-
organization of control objects, application of control scenarios, are
examined.

Keywords: technological complexes, control of technological processes,
intellectualization, scenario approach.

Modern industrial enterprises and large technical complexes are
complicated technological processes which make a basis of ready product
production. Under the large technical complexes we understand the
complicated objects capable of autonomous functionality in significant time
period. Under the complexity we meant quantitative characteristic of the
large number of aggregates connected by the technological constraints. The
last creates complexity of qualitative nature, consisting of multiple decision
making process on the design and control of technological complexes stages.
The difficulties of controlling by such complexes arise due to a large number
of alternatives, multicriterion selection of the decisions and uncertainty of
the initial information.

Increasing of economic efficiency of technological processes requires the
application of modern methods and control systems, qualitatively new
approaches to the design of these processes together with automation tools.

The control of technological processes, which are complicated objects
with non-linear characteristics and which operating under essential
uncertainties and difficult processes of interaction with the environment,
should be based on two main assumptions: a comprehensive study of
features of these processes (mathematical modeling, disclosure of complex
mechanisms of processes, the search for effective ways of intensification and
optimization and so on) creation of automated control systems for
determining and maintaining optimum technological regimes based on
existing resources and constraints of technological nature. Traditional
control systems based on the formation of intense mutable material and
energy flows do not include the natural of technological processes and
require significant resources, primarily energy. Systems of automation of
technological complexes that are existing now and which provide
stabilization of key variables of technological processes, do not allow for a
timely response to a variety of industrial situations caused by the change of
qualitative characteristics of raw materials, a significant level of uncertainty
of the object behavior and cooperative influence of operating disturbances.
Technological complexes are characterized by multi-purpose
behavior, moreover the priority of goals and the convolution of criteria that
reflect the goals are changeable and depend on conditions that has evolved
at the moment on the control object. Under these conditions is greatly
reduced the control effectiveness due to the large dimension of the problem
of synthesis of control action in real time.
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Herewith the workload of the operator of technological complexes is
increasing. He must in the conditions of shortage of time and information
technology based on experience and knowledge of work, quickly change
technological modes to ensure the successful operation of the facility, that
often lead to wasteful expenditure of energy and reduce the productivity of
technological systems.

Effective methods and automation systems of technological processes
provide an opportunity in variety of industries ensure receiving of high
quality products with significantly reducing the cost of its production.
Obtaining the new scientific results is related with the application of
methods of modern control theory: the theory of self-organization and
disasters; methods of synergetics and adaptive systems; theory of nonlinear
dynamical systems; methodology of scenario approach for the construction
of control systems; theory and practice of intelligent systems; methods of the
synthesis of structures of computer integrated control systems and so on.

The development of computer systems opens up new perspectives for the
creation of control systems of technical objects and complexes. The
application of network technologies in control systems allows not only to
improve productivity and ensure more efficient resource use of computing
devices, but also to create a new class of control systems [1].

The result of studying and analysis of technological processes as control
objects, was found that firstly, despite the diversity of technological
processes, dynamic models of control objects are characterized by significant
dimension, presence of delay and, moreover, parametric and structural
instability, which is especially manifested in periodic processes; secondly, for
the main processes is a limited amount of controlled parameters and
regulatory influences, however the requirements for accuracy of stabilization
of adjustable parameters are increased with the transition to the decision of
problems of optimal control; thirdly, a set of functional problems which are
solved on hierarchical levels of controls in automated control systems,is
limited, but the requirements for improving the efficiency of their solution
are constantly increasing; and fourthly, the analysis of considered class of
productions as technological systems that are characterized by multistage
and relative autonomy of each phase, allows you to emphasize the
technological basis of a number of subsystems (technological stages). The
basic principles of such decomposition are their relative independence,
namely the presence of a particular control object with clearly expressed
purpose of functioning, availability of appropriate functions and functional
problems, the availability of local criteria that contribute to the optimization
of the operating mode of subsystems and are consistent with the global
criterias of optimization of all production. These, listed above, features allow
to speak about weak structuring of problems of hierarchical levels of
automation and feasibility of the formalization of the main stages of the
design of control systems by the way of transition to automated technology
of development of new algorithm software for solving control problems.

Therefore, for accelerating of terms of the design, improving the quality of
the design decisions, reducing their dependency on subjective factors, it is
advisable to develop a technological methodology for selecting from a set of
existing solutions [2] rational (optimal) solutions as well as to develop new
algorithms that best correspond to the degree of the solution of functional
tasks.

The increasing of information-control processes complexity dictates the
need of continuous improvement of methods and tools of information
exchange, development and implementation in practice the decision-making
using intelligent information technology for all levels and parts of
technological processes control systems that provide a new quality of
mechanism of operational control. In the concept of informatization of
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production, which has a complex structure, can be identified such levels:
modeling; sharing of information for decision-making; information servicing
of persons who make decisions.

Objectively existing informational mapping of united control process,
rather than the sum of its features, is the foundation of the concept of
informatization control of production processes, including technological
processes. In consequence of informatization, the decisions, taken at all
levels, will be based and supported by quantitative and qualitative
information that meets to the needs of persons who make decisions. Solution
the problems of the increase of efficiency and quality of control of
biotechnological processes is impossible to imagine without application
methods of optimization. The scale of the use of models and methods of
optimization depends on matter how naturally they are included in one or
other intellectual information technologies [3].

Thus, the automated control system in the the field of technology from
the side of concept of informatization of control production is the united
information base, the set of software and hardware complexes with
embedded optimization problems of prediction, planning, operational control,
allocation of resources and activities, situation assessment, great amount of
different planned and current calculations, individualized exchange and
service. To improve the quality of informational servicing of the unit of
control production, should be implemented control algorithms under the
conditions of uncertainty, and applied methods of pattern and situations
recognition. All of this in aggregate create the basis for the transition from
assessment by the reference to the assessment by the situation. Precisely
today there is a unique opportunity to combine the process of modernization
of equipment and production technologies with elaboration of information
and logical models of production namely regulations that implement control
procedures and regulations and therefore provide the theoretical basis of the
implementation of the information technology tools in the process of control
production.

Now regard to the production sphere we can talk primarily about the two
main control approaches: program-target and network-based (scenario) [4].
Program-target approach helps to reconcile goals with the available
resources, giving, for example, the ability to make informed decisions in a
relatively "komfort" situation. While working targeted programs situation can
change so, that their initial plan is radically transforming. For example,
varying of the market conjuncture, product demand, the lability of quality
characteristics of raw materials, review of production programs, schedules,
the influence of subjective factors on decision-making, namely with the
project hardness of the targeted programs they still have elements of
uncertainty which should be corrected that in many cases is problematic.
The scenario approach is associated with the prediction [5]. «Scenario is a
system of assumptions about the behavior of a number of uncertainties and
their combination in the future». In the scenario approach is usually released
not any one but several possible strategies. According to them, it is building
a complex system of mathematical models. Obviously that, under the of
scenario approach, initially does not put any hard targets. In the control
scenarios are necessary " to conduct" the systemic initiatives thinly, to guess
precedents of systemic changes, to create effective control strategies by their
property. In the scenario approach is increasing the significance of the
prediction. It is extremely important to predict the consequences of actions
and variations in the system. Actually scenario approach is nothing like
continuation of simulation modeling without application of hard formal
analysis methods.

Modern control theory has significantly expanded the class of objects for
which are developed automation systems. This applies, primarily, to complex
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nonlinear technological objects that are functioning under conditions of
uncertainty. Control systems in this case should have the properties of self-
organization, adaptation, robustness, intellectuality and optimization. The
construction of such objects control systems is possible at solving complex
problems: the development of mathematical models of the object; the
consideration of the uncertainties; the development of the observers of the
state object; the design of the regulator (finding the control law) on the basis
of the received models and quality criteria; the estimation of the results of
the synthesis by the analytical way, computer modeling or as a result of the
experiment.

In the control of the technological processes the use of synergetic
approach [6] allows to construct such structures in which the dynamic
processes are based on the organization and self-organization and fully
correspond to the nature of the object, namely on the control coordination
and initial values. Synergetic approach makes it possible to choose a control
structure and procedures of self-organization that the desired state of this
system was given of the stable states and to organize the movement in the
phase space in the required point. The application of self-organization and
interaction in the control systems coincides with the adaptive approach to
parametric and structural synthesis of control.

The center of gravity of nonlinear dynamics is shifting in a new direction
now. It is research of complex systems with variable structure and chaos,
systems with memory and self-learning on the basis of intelligent
technologies. The implementation these factors in the control systems of
complex technological processes will lead to increased production efficiency.
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