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The whole history of mankind is related to development of fuel-energy because deficit and abun-
dance of energy resources significantly determines economic and political development of any country.
Global financial, energy and environmental crisis has drastially changed the view about future of fule-e-
nergy develoment. Civilized world now bilieves that following 40-50 years we will face absolute exhausti-
on of resources and there will be difficulties in application of such resources with respect to environment.
Therefore, countries are challanged to pursue energy-saving policy, to focus on new renewable energy
sources due to lack of fuel resources which may delay effecient consumption of natural fuel-energy reso-
urces.

Currently, energy safety and fuel-energy policy represents a significant and critical problem not
only for Georgia but for the whole world because demand of states for oil and natural gas is steadily in-
creasing and political leaders of those countries that have no such resources, face a big dilemma on how
to meet their state’s needs for energy at a reasonable price and to observe sustainable energy safety. Co-
untries that own or have access to large amounts of energy supplies seek to use this advantage as a fore-
ign policy tool.
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Today, the global energy balance is distributed as follows: oil consumption —36%, natural gas — 28%, coal —
18%, hydro resources — 14%, atomic power — 3% and non-conventional energy resources — 1%. Intensive use of
organic fuel resources is exactly the cause of increase in greenhouse effect on the earth and global warming,
besides these sources are exhaustible and non-renewable and sooner or later should be replaced with alterna-
tive (renewable) resources. Notable is the fact that global annual oil production is 3,4 billion tons while world
oil reserve amounts to 140 billion tons. In the long-run, oil prices will significantly rise and there will be a risk of
exhaustion of oil reserve, as if consider current production rate, oil reserve will be sufficient for 40-50 years.
Production of natural gas is 2-3 trillion m® and it is estimated that consumption of natural gas will reach its ma-
ximum by 2030 suggesting rise in prices and reduction in natural gas reserves.

In modern world, dynamics of development of fuel-energy system and above noted trends point to begin-
ning of a new stage characterized by partial transition from use of conventional organic fuel energy resources
(coal, oil, natural gas and others) to use of alternative energy sources. Specifically, in view of meeting increa-
sing demands on energy resources and minimizing dependency on import, renewable, ecologically claen sour-
ces play an important role such as: hydro resuprces, geothermal waters, solar, wind, biomass energy. Adoption
of mentioned non-conventional renewable resources and rational use in the near future will significantly en-
hance fuel-energy complex of any country. Alternative resources differ from organic resources in two impor-
tant qualities: they are essentially unexhaustible, do not disturb ecological balance and are less harmful to the
global environment. Expansion of scales of nontradional types of energy requires exploration of more effective
technical instruments, development of material-technical base and manufacturing of specialized equipment.
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Energy resources may be divided in two categories: renewable (alternative) and non-renewable (conventi-
onal) resources. The first category includes solar (helio), wind (eolo), geothermal waters, biomass and sea wa-
ves. The second category covers conventional energy resources — hydro, fuel and atomic energy. Scientific stu-
dies demonstrate that rational adoption and efficient use of renewable resources will notable improve conditi-
on of fuel-energy system of any country in the world.

Advantages of renewable energy resources:
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* No adverse impact on environment and ecological balance;
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* Completely renewable and unexhaustible;
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Use of renewable energy resources and introduction of innovative technologies will reduce emission of
harmful hydrocarbons and global greenhouse effect;
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% Each country itself controls and regulates own consumption.

Disadvantages of renewable energy resources:

+» Completely renewable though seasonal. Specifically, during winter, solar energy resources are mini-
mum and disproportionate (at night) and generation of electric power is too small, in summer during
droughts potential of hydro-energy potential of rivers (high water level) is reduced and less electric po-
wer is generated.

% Tree cutting, biomass collection, storage and processing is rather costly, besides construction of small,
medium and large hydropower stations requires investments and operational expenses.

Georgia is not rich in oil and natural gas deposits but the country has a potential of unique renewable reso-
urces like solar, wind, geothermal waters, biomass.

Hydro resources occupy an important place among the natural resources of Georgia. The wide branched ri-
ver network is combined with the high mountainous terrain and the abundant atmospheric precipitation deter-
mines the large supply of water energy. The annual total runoff is 66 km3, which is unevenly distributed thro-
ughout the country. Annual runoff of total rivers in western Georgia is 49.7 km3 per year, and the share rivers
of eastern Georgia is 16.3 km3 per year.

Georgian rivers are characterized by high hydropower potential. The potential capacity of all rivers in the
country is 26.1 million kw which corresponds to 159.4 billion kWh power per year. The largest reservoirs in the
country - Enguri, Rioni, Mtkvari, Kodori, Bzipi, Tskhenistskali, Aragvi and Khrami - are used for hydropower pur-
poses from 26,500 rivers. Further exploitation of Georgia's hydropower resources is still inexhaustible, as only
20% of Georgia's hydropower resources are exploited, and the country suffers from a large shortage of fuel,
electricity and is mainly dependent on energy imports. Thus, it is extremely important to accelerate the use of
the energy potential of the rivers of Georgia, which will naturally benefit both the population and the improve-
ment of the socio-economic problems of the country.

Out of 23 deposits of geothermal waters of our country, 17 are being processed. These are Kindghi-Mokvi,
Rechkhi, Saberio, Zugdidi-Tsaishi, Kvaloni, Menji, Samtredia, Vani, Thbilisi, Bichvinti, Kharagauli, Alazani, Karda-
nakhi, Jandari, Kvareli and Eniseli.

Geothermal waters are used for thermal energy purposes in communal farms, greenhouses, for technolo-
gical needs in tea industry, at balneological resorts and more. However, the use of thermal waters is highly un-
satisfactory. The level of use of geothermal waters does not exceed 30-35% while the forecast stock is 220-250
mIin. cubic meters per year. The rest of the water is spilled and causes both thermal and ecological pollution of
the nearby area. In case of utilization of geothermal resources in Georgia, it will be possible to save 2.5 million
tons of conditional fuel, which has economic and significant environmental effects. It should be noted that ge-
othermal energy is used in energy by more than 20 countries in the world, including Iceland, France, USA, Aus-
tralia, New Zealand and others. Even in developed countries, the share of geothermal water energy in total
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energy is very small, but the prospects for the development of this type of energy are important. The huge re-
serves of the earth's geothermal waters are almost practically inexhaustible, their thermal potential is determi-
ned at 2.94X1024 joules.

Currently, geothermal energy is being developed in more than 50 countries. Countries that depend on oil
imports have the most success in geothermal energy. For example, the Philippines, El Salvador, Argentina, Ecu-
ador, as well as highly developed countries - the US, Japan, Italy and others. Geothermal water in Georgia can
be used for energy, greenhouses, commercial structures and homes for heating and hot water supply through
geothermal systems.

Helio resource - the sun is the largest source of energy with a capacity of 4X10** kWh, with about 10" kw
capacity on Earth or 34 billion tons of conventional fuel per year. On average 1 kW falls on 1 m? of illuminated
earth surface.

Using solar energy for heating installations is undoubtedly rational but when it comes to getting electricity
- it is still an expensive source, although significant work is being done in developed countries in this regard.
Currently, more than 8 million homes in Japan receive solar-heated water, with a total capacity of 3.2 million
kW. More than 50 solar power plants with tens of thousands of kilowatts have been built in the USA, France,
Spain, Italy and Japan.

In most parts of Georgia, the annual duration of sunshine is quite long and ranges from 200 to 250 days. At
the same time, it should be noted that the regions of Eastern Georgia are sunnier than the Black Sea and Kol-
kheti lowlands. The highest rate of sunshine during the year is observed in Rodionovka (2633 hours), the lowest
in Sairme (1147 hours), in winter months the average sunshine is 80-120 hours (maximum 25-40%), and in
summer months sometimes 225-300 hours (50- 65%) and 300-360 hours (70-75%) in favorable years.

Specific indicator of solar energy on 1 sq.m. of the territory of Georgia is theoretically 1500-1800 kWh per
year, and the total energy potential for the entire area of the country is estimated at 10 billion kWh. that is
equivalent to 34 billion tons of conditional fuel. With the help of solar thermal collectors, use of solar panels
can save 7 million tons of conventional fuel equivalent to energy per year, which is almost half of the organic
fuel consumed in the country for energy purposes. The maximum effect of the use of solar energy in accordan-
ce with natural resources can be obtained in the mountains of southern Georgia and the lowlands of eastern
Georgia, as well as in Kolkheti, the coast of Abkhazia and Adjara.

The main disadvantage of solar energy is its seasonality and unevenness (at night, in cloudy weather, in
winter), so it is necessary to create backup units and batteries. Currently, the use of solar energy in Georgia is
only in its infancy, but in the future it should become essential.

In the next decade, significant attention should be paid to the inclusion of constantly renewable solar
energy in Georgia's fuel and energy balance. Considering the practice and experience of the world's leading co-
untries in terms of solar energy production, solar energy is considered a top priority in the fuel and energy
system of Israel, Germany, Italy, Belgium, USA, China.

Use of wind (eolo) energy. There has been a renewed interest in wind energy in the 1970s due to the crisis
in world energy, resulting from rising prices for organic fuels, especially oil. During this period, the conditions
for maintaining the ecological balance of the environment were also aggravated, emitting large amounts of
harmful emissions, which are obtained during the combustion of organic fuels.

Currently, developed capitalist countries have made great achievements in the use of wind energy: Den-
mark, the Netherlands, France, England, Sweden, China, and the United States. In these countries, wind power
plants have been developed and operated in large quantities, at the same time they are being developed, and
in some places the introduction (of the USA, Denmark) of the construction of high-capacity wind power units.
State programs for the use of wind energy have been developed and implemented in these countries, with the
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aim of increasing the share of electricity generated by wind in total demand. Developed capitalist countries as-
pire to restore their energy balance by 15-20% at the expense of wind energy.

Georgia is a unique country in terms of wind energy use. It possesses significant energy potential of wind
energy. In particular, it is possible to generate 4 billion kWh of electricity annually. In our country there are all
conditions for the use of wind, which will have a significant impact on the development of the fuel-energy
system, as well as in solving environmental and socio-economic problems. Scientific studies show that the the-
oretical resources of wind energy production on the territory of Georgia can be estimated at 1012 kWh. In fact,
the share of wind energy can be 2-3 billion kWh per year. electricity which indicates a promising development
of wind energy.

There are rather favorable conditions for the development of wind energy in Georgia: 165 meteorological
stations have accumulated vast statistics on wind speeds and directions for decades. Based on these directions,
the magnitude of the wind potential is estimated, its spatial distribution is studied, and the country is zoned ac-
cording to the magnitude of the wind potential, where the magnitude of the wind potential corresponds to the
large wind energy requirements. Based on these data, it is permissible to start designing and building a wind
plant at several specific locations. In particular, it is the backyard of Mta-Sabueti meteorological station located
on the Likhi range, Poti port mall, the outskirts of Kapandibi meteorological station in Kakhaberi lowland and
others.

Due to favorable climate, Georgia has the greatest potential for the creation of biomass power plants, es-
pecially for obtaining hot water and heating. Biomass is considered an important source of energy supply in the
regions and rural areas. In addition, 40% of the country is covered by forests.

biomass energy Georgia's core biomass energy potential is 12.5 billion kWh. For comparison, it should be
noted that the generation by the power system does not exceed 8-10 billion kWh. The use of biomass is cur-
rently found in the form of firewood consumption and can even lead to ecological disaster. It is necessary to
turn the great potential of biomass into a source of electricity generation in order to clean the country from ag-
riculture and urban waste. At the same time, it should be noted that the country has chosen the development
of international tourism as a priority strategic direction, which requires maximum compliance with special aes-
thetic rules and sanitary regulations.

The efficient use and vast utilization of the above-mentioned renewable (alternative) energy resources -
hydro resources, solar, wind, geothermal waters, and biomass resources will contribute to the development of
the country's fuel-energy system and reduction of dependence on imports, development of electricity and heat
supply for high mountainous resorts and tourist areas, industrial, agricultural and communal farms.

Continuously rising prices of organic fuels — oil, natural gas and electric power, import of such resources
from politically unstable countries, deterioration of ecological balance makes more efficient use of energy reso-
urces more and more relevant that implies solution of ecological problems of fuel-power complex and possibi-
lity of getting cheap electric power. The following should also be considered — monetary and material expenses
incurred with regard to transition to a new system of power consumption, organic fuel cutbacks, cost of ac-
companying precious products, and reduction of losses resulting from environmental pollution.

Conclusion.The current financial, energy and ecological crisis in the world has completely changed the
imagination on the future of development of fuel-energy. Civilized humanity has convinced that 4-5 decades la-
ter we will deal with the principled resources, and in ecological point of view we will have difficulties in their
use. Therefore, it became necessary for countries to implement policy of energy saving, fuel resource depletion
makes orientation on new energy repairing sources, the use of which can slow down the inefficient spending of
natural energy resources, along with it the energy safety and fuel and energy policy today is the actual and a
severe problem for the whole world.
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For today the energy balance of the world is allocated as following: 36% - on oil consumption, 28%- on
natural gas, 18%- on coal, 14%- on hydro resources, 3% - on nuclear power and 1% - on non-traditional energy
resources. The intensive use of organic fuels causes the growth of heat and global warming on The Earth, and
these sources belong to the exhaustible and non-renewable category, so soon or later we will have to replace
with alternatives (renewable resources). Besides, it should be taken into account that annual oil production in
the world is 3.4 billion tones, if we consider that the world's oil reserves are estimated at 140 billion tonnes. In
the long-term perspective prices will be sharply rising on oil and the danger will be set on exhausting oil
supplies, as oil supplies will be sufficient for 40-50 years in view of modern extraction. Natural gas extraction is
2-3 trillion m3, forecast indicators suggest that the share of natural gas consumption will reach to maximum by
2030, which indicates to the price increase and reduction of natural gas reserves.

The dynamics of the development of the fuel-energy system in the modern world indicates the beginning
of a new phase that is characterized by partial transition on the use of renewable sources (alternative) of
energy from traditional energy (coal, oil, natural gas and other) consumption.

Renewable resources differ from organic resources in two important features: they are practically
inexhaustible, their effective use does not disturb the ecological balance and causes less damage to the global
environment, which is an important factor determining a sustainable economy.

The development of a sustainable economy implies a system where the effective use of renewable energy
resources and the maximum consideration of the interests of natural environment protection ensure the well-
being of society, raising the standard of living, and at the same time do not endanger future generations in the
optimal use of limited energy resources and the maintenance of ecological balance on a global scale.
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