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	Project aim and objectives
	Project aims

1. Application of new IT with the development and use of software for intelligent decision-making systems for the efficient control of oil refinery facilities and creation of major functional units of the intelligent system.
2. Enhanced performance of Kazakhstan’s oil refinery process systems through the creation and application of intelligent decision-making systems for the efficient control of operating modes of oil refinery facilities.
 Project objectives
1. Observation and analysis of the development, design and implementation of intelligent decision-making systems for the optimal control of oil refinery facilities;
2. Formalization and assignment of new classes of multi-criteria decision-making problems in fuzzy environment in the form of multi-criteria problems of fuzzy mathematical programming (FMP) with some constraints; for the realization of this objective the methods of expert estimations, fuzzy sets theory and optimization are used;
3. Development of a set of methods for solving formulated FMP problems and elaboration of algorithms for their solving; the realization of this objective is based on the methods of mathematical programming, fuzzy sets theory and system analysis methodology;
4. Selection and study of specific control objects (oil refinery facilities); development of mathematical models of control objects, creation of a structured model for solving decision-making and control problems;
5. Design, the development of the structure and components of decision-making system for the control of technological complex of oil production;

	The novelty of research and perspective projects
	The novelty of the project results consists in formalization and assignment of new classes of decision-making problems in a fuzzy environment, the multi-criteria problems of fuzzy mathematical programming (FMP) with vector constraint, in creating a set of effective methods for their solving which are brought to specific interactive algorithms. The novelty and originality of these methods and algorithms are assumed by the fact that the problems are assigned and solved in a fuzzy environment, without converting them into equivalent deterministic options which is made in the known approaches to solving fuzzy problems. Therefore, the proposed approach allows the maximum use of the collected fuzzy information, ensuring the adequacy of the model and solutions to the real-life conditions and enabling more efficient solving of production problems in a fuzzy environment. To solve the multi-criteriality problems there used combined compromise schemes and optimality principles, and to solve the problems of fuzziness these schemes and principles are modified based on the methods of fuzzy sets theory so that they become operable in a fuzzy environment as well. Based on modifying the idea of compromise decision-making schemes in a fuzzy environment there can be formulated various problems of optimization of production facilities in a fuzzy environment and there can be developed algorithms for solving them, consequently, the proposed research project has a high scientific and technical level and appears as promising.

	Key expected outcomes
	1. As a result of conducted research there will be developed mathematical models, methods and algorithms for the solution of multi-criteria decision-making problems in conditions of multi-criteriality and fuzzy initial information, as well as there will also be created an intelligent decision support system.

2. The developed decision support system will effectively work in interactive mode in production environments which are often characterized by multi-criteriality and fuzziness caused by the fuzzy initial information.
3. The application of the project results in the control of a particular delayed coking unit (DCU) of Atyrau Refinery LLP (Atyrau) will improve the DCU performance by many criteria, improve the amount of the target production (economic criteria) – the oil coke of required quality by 30% due to the choice of optimal modes of DCU performance with regard to the production plan, preferences, knowledge and experience of decision-makers, experts (engineers and senior controllers) and the capabilities of the developed computer system. The application of the intelligent decision support system for the control of the DCU of Atyrau Refinery LLP based on the system modeling of the unit operation allows setting the effective mode of DCU performance which will provide significant economic benefits, let abandon the procurement of additional fuel from the outside, decrease the thermal pollution (i.e.  at the same time the environmental indicators of the production performance will be improved).
4. The expected scientific and socio-economic impact: The expected scientific impact consists in the fact that the proposed new approaches to formalization and solution and of multi-criteria decision-making problems in fuzzy environment in the form of problems of fuzzy mathematical programming allows for extension of the class of mathematical programming problems and development of methods of multi-criteria fuzzy optimization as well as further development of scientific methods of decision theory and creation of intelligent systems. The expected economic impact is that the results of the study allow for creating of intelligent decision support systems through which the best modes of controlled process objects are identified and the increase in yield of the target production is ensured, their quality indexes being increased, i.e. the economic indicators of production are increased in compliance with environmental requirements.
5. The results of research conducted within the project are expected to be published in international peer-reviewed journals from the bases of Thomson Reuters and Scopus (Theoretical Foundations of Chemical Engineering, World Applied Sciences Journal).

	Main activity of the project

	1. Collection and processing of initial information. Formalization and mathematical formulation of the decision problem.
2. Choice of a particular object, process system, for example, a delayed coking unit and the development of a structured mathematical model (model system) of the object in question. The research and ensuring of the adequacy of the developed models.

3. Development of methods and algorithms for numerical modeling.
4. Development of models of knowledge representation and creation of an intelligent database. Development of methods and algorithms for the solution of decision-making problems in the conditions of multi-criteria and fuzziness of the initial information.
5. Software implementation of the developed methods and algorithms, verification and testing of programs.
6. Creation of the structure and functional units of the intelligent decision-making system.
7. Testing and implementation of the decision-making system, the development of user guides.

	The innovative character of project idea

	The ground of the scientific novelty lies in the fact that the Project for the first time offers the following:
- formalization and assignment of new classes of decision-making problems in a fuzzy environment – the multi-criteria problems of fuzzy mathematical programming (FMP) with vector constraint;
- development of a set of heuristics to effectively solve received multi-criteria problems of FMP which are brought to specific interactive algorithms;
- originality and innovative nature of the project ideas in the proposed methods and algorithms are assumed by the fact that the problems are assigned and solved in a fuzzy environment, without converting them into equivalent deterministic options which is made in the known approaches to solving fuzzy problems. Therefore, the proposed approach allows the maximum use of the collected fuzzy information, ensuring the adequacy of the model and solutions to the real-life conditions and enabling more efficient solving of production problems in a fuzzy environment. To solve the multi-criteriality problems there used combined compromise schemes and optimality principles, and to solve the problems of fuzziness these schemes and principles are modified based on the methods of fuzzy sets theory so that they become operable in a fuzzy environment as well;
- opening in the regions of the Republic of Kazakhstan of a number of small and medium-sized businesses focusing on research and design in the development and implementation of intelligent decision support systems, their service maintenance, etc. which will create tens and hundreds of jobs;
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