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Abstract

The paper examines the need for an extension in electricity capacity in Georgia and sets out
the goals of the electricity sector on which to base the abovementioned expansion. In this
regard, the dissertation studies the methods that should be employed during the planning,
in particular, two approaches are discussed, namely, Markowitz’s portfolio theory and

multi-criteria decision making analysis (MCDA).

As for energy goals, the latter is a minor modification of the energy trilemma. In addition
to the classic energy trilemma, the modification implies the addition of a fourth, economic
growth goal, which in turn is crucial for a country with a developing economy similar to
Georgia. Thus, the following four dimensions are used as energy policy objectives in the

paper: security of supply, access to electricity, clean energy and economic development.

The second finding of the paper is related to the long-term forecast of electricity
consumption. For this task, the dissertation uses one particular method of the evolutionary
algorithm in the form of genetic programming and shows a fairly high rate of the expected
increase in electricity demand. However, the novelty of the paper is that it uses a hybrid

method combining genetic programming with the BFAST-algorithm.

The following part of the dissertation evaluates the generation portfolio of four renewable
electricity generation technologies: a run-of-river hydro, hydro with a dam, solar, and wind.
In the present case, the aim is to determine the optimality of the existing generation
portfolio with seasonal variability. As a result of the study, the non-optimality of the
existing generation portfolio is identified and the efficiency frontier on which the optimal

portfolios in terms of seasonality are located is found.

When evaluating the possibility of increasing power generation capacity, the paper also
studies the extension of the latter by wind generation PPs. In this regard, the dissertation
concludes that the application of modern portfolio theory to reduce wind generation
intermittency, which has been tested on synthetic data, yields quite promising results, so it
seems important to use this method on real data and properly evaluate the final outcome.
For this purpose, the main recommendation for the relevant government agency is to take
care of a single assessment of this data, which eliminates the non-optimal distribution of

wind generation capacity, in addition to policy planning purposes. In particular, the private
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investor is interested not only in reducing intermittency but also in the optimal distribution
of costs, this task is explored in the paper using a multi-objective evolutionary algorithm,

which, in itself, is a novelty of the study in question.

In its last part, the dissertation presents the ranking of power generation technologies using
multi-criteria decision making analysis (MCDA). The framework model adopted in this case
involves using four specific methods of MCDA first to prioritize energy task objectives, then
to set weights/priorities for these tasks and evaluate them, and at the end to rank the

electricity generation technologies.

Finally, a ranking of technologies is obtained: hydro with dam > wind > coal > run-of-

river hydro > combined-cycle natural gas > solar > peak gas.
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