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Abstract. The article deals with the problems of ensuring the energy balance in the Republic of
Uzbekistan. The energy system of Uzbekistan is a vertically integrated structure, which is based on
electricity source generation and distribution networks. The article considers the measures significant for the

introduction of renewable energy sources in the energy balance of Uzbekistan. Data on the potential of
renewable energy sources and alternative energy development of Uzbekistan is presented in the paper as

well.

Introduction

One of the key tasks of the Anti-Crisis Program
implemented in Uzbekistan is the modernization of the
energy sector, reduction of the energy intensity of the
gross domestic product (GDP) and introduction of an
effective energy-saving system. The growth of the
economy competitiveness and well-being of the
population largely depends on the rational, scientifically-
grounded level of electricity and energy resource use [1-
4].

The fuel and energy sector plays a key role in the
development of Uzbek economy: the investment in this
sector is almost 50% that makes up 7% of the total gross
domestic product (GDP) [5,6]. To date, measures are
being taken to achieve an increase in the efficiency of
power plant capacity use, a decrease in specific energy
intensity and in the share of natural gas by increasing the
use of coal in the process of energy production, based on
modernization, technical and technological re-equipment
of enterprises, the introduction of resource-saving
technologies, and, as a result, ensuring a reliable and
high-quality supply of electricity and heat to consumers
for a long-term period [7-9]. At the same time, in the
context of the globalization of the world economy, a
reduction in the growth of non-renewable energy
resources, increased competition for liquid hydrocarbons
and solid fuels in the world markets, provision of a
sustainable economic development, modernization of
existing technologies, development and implementation
of innovation technologies at the fuel and energy
complex enterprises of the Republic, as well as
development and expansive involvement of new sources
of alternative energy to the country's energy balance are
becoming extremely important. This problem is also
actual for fuel and energy companies. Hence, there is a
need for the development and implementation of an
effective innovation policy at the enterprises of the fuel
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and energy complex of the Republic of Uzbekistan, the
essential task of which is to create a system that will
allow to use the intellectual, scientific and technical
potential of the industry in production in the shortest
period of time.

1 Half-wave circuit

The energy system of Uzbekistan, interconnected with
the high-voltage transmission lines with neighboring
republics of the CIS - Kazakhstan, Kyrgyzstan and
Tajikistan, transmits electricity to Afghanistan. At
present, the independent states strive for self-sufficiency
of national energy companies, not always being guided
by the overall efficiency of the Unified Energy System
of Central Asia, which is managed by the Coordination
Dispatch Center (CDC) "Energy" in Tashkent. The
territorial distribution of the natural energy resources of
the Central Asian republics is very uneven: in
Kyrgyzstan and Tajikistan, the main hydropower
resources are concentrated due to the construction of
cascades of hydroelectric power plants on the tributaries
of the Central Asian waterways - the Syrdarya and Amu
Darya rivers [10-15]. The fuel resources that Uzbekistan
and Kazakhstan have are experiencing a shortage of
water for irrigating agricultural lands. The process of
mutually beneficial exchange of energy and water
resources between states often takes place with some
certain difficulties.

Cross-border, interstate tariffs for the sale of
electricity are set at the level of governments involved in
international projects in the field of electricity. The tariff
can be set through negotiations, but as a rule, it always
equals or exceeds the transmission tariff on internal
lines; it is also determined by the nature of the
organization supplying and / or receiving electricity [16-
23].
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In the Unified Energy System of Central Asia and
other CIS networks, special fees are charged for
frequency regulation, for unscheduled flows of
electricity from one country to another, caused, for
example, by an unexpected sharp increase in demand in
a neighboring country. This issue is usually resolved
separately with the help of one of the network operators
[24-27].

A serious problem in the energy sector of Uzbekistan
is a high deterioration percentage of power generating
equipment - over 50% of fixed assets and, as a result,
deterioration of the technical and economic indicators of
operating power plants. Specific fuel consumption at
TPPs is 380.8 g / kWh, which corresponds to an
efficiency of 32.3%, while 80% of the fuel consumed by
thermal power plants is natural gas.

2 Full waive circuit

According to the experts, the share of hydrocarbons in
the structure of the energy balance is approximately
86%. It is planned to increase the share of other energy
sources by 2030, since the diversification of energy
resources is the key to energy security in the long term.
A number of documents have been adopted, focused on
the development of nuclear energy and renewable energy
sources. Now the Ministry of Energy and relevant
departments have been instructed to develop an
integrated national energy strategy by 2030. After its
approval, Uzbekistan will have a clear program for
achieving energy balance through the production of
electricity in various ways.

An important role is assigned to work on the
involvement of renewable energy sources in the energy
balance of Uzbekistan: sun, wind, hydropower resources,
geothermal waters. According to the Eco - Energy
Research and Development Center of the State
Committee for Nature Protection, Uzbekistan has
significant potential for renewable energy sources (see

Table 1).
Including by type of energy

Potential Total Solar  Wind = Geothermal
Hydropower
power power power
1 2 3 4 5 6
Gross 50984,6 9,2 50973 2,2 0,2
Technical 179,0 32 176,8 0,4 -
Harnessed 0,6 0,6 1 - -

Note. Gross potential is the theoretical amount of
energy supplied or generated in a given area.

Technical potential is part of the gross potential that
can be realistically used with existing technologies.

The main factors contributing to the accelerated
development of renewable energy sources in the world
are as follows:

* ensuring energy security;

* saving stocks of used energy resources for future
generations;

e striving to preserve the environment and ensure
environmental safety;

* solving social problems, improving the quality of
life.

A few years ago, a situation with the electricity
shortage in the regions of Uzbekistan was very acute.
For the coming years, Uzbekistan has targeted achieving
an energy balance, where both renewable energy sources
and nuclear power plants occupy their niches.

Conclusion

It is assumed that by 2030 the share of renewable energy
sources (solar, wind, and hydroelectric power plants) in
energy production will have been about 30%. By 2030, it
is planned to double the current hydroelectric capacity
from 1.9 GW to 3.8 GW, and industrial-scale solar and
wind power plants with a capacity of 5 GW and 3 GW,
respectively, will have been built. The capacity of 2
power units of the NPP will have been 2.4 GW. It is
expected that another 1 GW of capacity will be
supplemented by means of small solar photovoltaic
stations installed by population. Thus, it is obvious that
RES and nuclear energy do not contradict, but, on the
contrary, complement each other.

According to the experts, it is impossible to single
out one type of energy development as a priority today:
it is necessary to combine traditional energy sources with
several types of renewable energy. Given the current rate
of economic growth, the state economy will need more
and more electricity. And the solution may just be the
development of new sources of electricity generation,
such as renewable energy sources and nuclear energy.
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