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Abstract

This thesis represents fundamental research of topical problem, such are the
evaluation of efficiency of investments in power engineering and selection of optimal
investment portfolio.

The necessity of carrying out of this research is stipulated by the circumstances
that capital assets in the power engineering of almost every country of the world is
old-fashioned, and provision of reliable functioning of power engineering system
becomes more and more complicated, production of electrical energy becomes
dearer (rises in prices). As a result, in current and forecasting period the attracting of
additional investments in power engineering becomes necessary. To all this is added
the fact that as a result of influence of objective factors (ecology, expensiveness of
energy resources assimilation etc.) the capital capacity of this branch is characterized
by growth trend. Under these conditions, elaboration of the evaluation of efficiency
of investments in power engineering and selection of optimal investment portfolio
on the basis of comprehensive scientific research becomes a subject of great
importance. The necessity of scientifically solution of assigned problem is stipulated
by the fact, that the current methods of the evaluation of efficiency of investments
and selection of optimal investment portfolio are characterized by serious defects.
Selection of relatively cheap projects implemented in practice is significant defect of
the current system of evaluation of investment projects efficiency. Evaluation of
efficiency basically occurs according to parameter of investment resources use and
not by evaluation of efficiency of invested object functioning in the forecasting
period. That’s why the solution of problems assigned in the project is based on the
latest achievement of economic and mathematical sciences. At the initial stage of the
research scientific works of world famous scientists devoted to the problem of
evaluation of efficiency of investments in power engineering and selection of optimal
investment portfolio are analyzed. By taking into account the results of scientific
researches and global experience in the investment policy is elaborated
multifactorial criteria of the evaluation of efficiency of investments in power
engineering and selection of optimal investment portfolio, which have complex
character.

According to the specific character of the structure of power engineering
system’s structure and its functioning and by selected criteria in the form of
economic-mathematical model are established multifactorial generalized integral
indices of the evaluation of efficiency of investments. Time, inflation, electricity
tariffs, the value of fund creation coefficient, exchange rate of national currency,
volumes of electrical energy sales, interest rate and other parameters are accepted
as the factors. By means of offered model of the evaluation of efficiency of
investments for mid-term period are executed the forecasting of variability of
efficiency indices (algorithms) and is objectively evaluated the ratio between used



investment resources and efficiency of invested objects functioning, that will
guarantee the interests both of investor and investments consumer.

Multifactorial mathematical model of mid-term forecasting of electrical energy
balance established by the hybrid method of fuzzy logic and neuron networks will
create a basis for selection of optimal investment portfolio in power engineering. By
comparative analysis of forecasting parameters determined by this model are
established mid-term forecasting values of electrical energy local production deficit
in the balance. Accordingly, as one of the basic requirement will be established
maximal satisfaction of requirements for electrical energy produced by local
renewable energy resources in autumn-winter period. According to strategic plan of
assimilation of potential of renewable resources existing in the country are
established the list of investment project that should be executed. From these
projects there is selected such investment portfolio, in which expenses and risks will
be minimal. Since investment projects in the power engineering to some extent
involve uncertainty, in selection of optimal investment portfolio is used the theory of
fuzzy sets. Transformation of input parameters occur in the form of fuzzy figures. The
system of fuzzy equations describing the multifactorial model of the evaluation of
efficiency of investments are created.

The evaluation of efficiency of investment projects occur according to more than
10 factors, and among those factors are technical-economic, ecological risks, social
effect etc. For implementation of developed model corresponding algorithm and
computer program is elaborated.

As a result of carried out researches are received economic-mathematical models
of the evaluation of efficiency of investments in power engineering and selection of
optimal investment portfolio, united methodology for solution of enumerated
problems are established and corresponding computer program is elaborated. On
the basis of initial information received by analysis of statistical data of the last 10
years of functioning of Georgian power engineering, according to offered
methodology are determined forecasting parameters of indices of efficiency of
investments in national power engineering. For mid-term period are determined the
list of investment projects entering into optimal investment portfolio and elaborated
the program implementation distributed in time
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