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wind, solar, biomass) in Ukraine. The analysis of means of production
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Problem. One of the major problems of mankind is the energy
problem. Intensive exploitation of mineral resources has led to the
depletion of their deposits. Are these liquid petroleum reserves on the
planet last for 45 years, natural gas - for 60 years. The level of uranium
mining are insufficient to ensure the functioning of all fuel nuclear power
plants. World coal reserves somewhat greater, would last more than 200
years of use, but burning associated with a significant pollution [1]. In
Ukraine's oil reserves are only sufficient domestic production by 18% [2].
Natural gas Ukraine annually consumes 50 billion. M3, of which 20.1
billion. M3 domestic production [3], that is about 35%. Fuel for nuclear
reactors in Ukraine about 100 years of use, but after the Chernobyl
accident, nuclear energy are cautious. Only coal reserves in Ukraine are
guite significant (they will last for 600 years of production), as thermal
power is transferred from gas to coal. However, coal is considered the
dirtiest of all fossil fuels. Wanted carcinogenic isotope of carbon in larger
guantities produced by burning coal.

Analysis of recent research. Due to the maturing of the energy
problem in recent years, the use of renewable energy sources rise in the
literature. Recognized leaders in Ukraine in the field of renewable energy
are scientists Scientific and Technical Centre "Biomass": G. Geletukha
[4; 5] T. Iron [4, 5, 6], Matveev et al.
The National University of Life and Environmental Sciences
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Ukraine issues involved in biofuels B. Dubrovin [7, 8, 9, 10, 11] G. Golub
[12] V. Targon [11, 13] V. Sukhenko [14], the NSC "Institute of
Mechanization and elektrifikatsii Agriculture "V. Mironenko in SI" Institute
of Food Biotechnology and Genomics National Academy of Sciences of
Ukraine "P. Tsygankov [10, 15].
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The purpose of research is to analyze the current state of
renewable energy in Ukraine.

Results. To improve the situation FEC Ukraine conducted the
search for new renewable energy sources. At this time on an industrial
scale for power generation using river, sun, wind, biomass.

In Ukraine among renewable hydropower is now the most
advanced. Electricity generation in large hydroelectric technology
worked, and hydropower generated by these today is the cheapest
source of the wholesale market. In the energy sector hydropower
Ukraine ranks third after thermal and nuclear power plants. Total
installed capacity of hydroelectric Ukraine currently accounts for 8% of
the total power of the united energy system. Economic and technical
possibilities of hydropower Ukraine is about 21.5 GWh / year, now used
less than 50% (10.8 GWh / year). The main focus on the hydroelectric
potential of the Dnieper cascade, the total capacity of 3.83 GW, annual
power generation - 9.9 GWh (Dnieper HPP first stage has a capacity of
648 MW, the second stage - 825 MW hydroelectric Kakhovska - 351
MW, Kremenchug HPP - 625 MW hydroelectric Dniprodzerzhyns'k - 325
MW hydroelectric Kanev - 444 MW Kyiv HPP - 389 MW, Kiev PSP - 225
MW) hydroelectric Dniester (capacity 702 MW), the Dniester PSP
(capacity 430 MW) and Tashlyk PSP (power 302 MW) [7].

In the Dnieper, Danube and Dniester, Ukraine has more than 63
thousand. Small rivers and streams with a total length of 135.8 thousand.
Km, of which about 60 thousand. (95%) - very small (length less 10
miles). Their total length is 112 thousand km., Is the average length of
the watercourse - 1.9 km. Technical annual hydropower potential of
small rivers 0.7 GWh (6.4 GWh), or 30% of the total technical potential of
rivers Ukraine. Economic potential of small rivers of Ukraine may be
assessed at a rate of 1,3-1,6 GWh / year [7].

Today in Ukraine operates 73 small hydro power plants [16] a total
capacity of 111 MW, representing 5% of the technically feasible
hydropower potential [17]. Every year they produce about 203.5 million.
KW - h of electricity. This is about 0.13% of the total annual electricity
production in Ukraine [16]. Small hydropower plants operating in the
country, with 0,1-7 MW power [17].

Under the new project enerhostratehiyi 2020, plans to complete the
reconstruction and rehabilitation of small hydropower plants with total
capacity of 135 MW (0.44 billion. KW - h) and start building new ones.
Envisaged the construction of new small hydropower plants on the river.
Dniester and its tributaries (capacity of 560 MW, producing 1.78 billion.
KW - h per year) and on p. Tisza and its tributaries (400 MW 1.41 billion.
KW - h). In addition, the planned introduction of micro hydropower plants
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on small inflow (total capacity of 45 MW and annual electricity production
of 120 million. KW - d) [18].

Investments in reconstruction and modernization of existing small
hydropower bring up $ 800 / kW, and the restoration of decommissioned
GES - 1-1.5 thousand. $ / KW, which will determine the duration of their
payback within 5-8 years. During the construction of the new plant unit
investments per 1 kW can reach $ 2,5-4 thousand., Which can increase
the payback period of 12 years or more. The restoration of defunct small
hydropower plants will need up to three years, and the construction of
new hydroelectric, considering obtaining all permits and exemptions
expert may take up to six years. Despite the long payback period and a
fairly large investment, the cost of administration of 1 MW for small
hydroelectric restored remains one of the lowest among the available
alternative energy sources. In small hydropower plants compared with
around $ 0,8-2,5 / W (for comparison, the cost of wind power input is 1,5-
2,1 $/ watt, solar power 3-3.5 $/ W) [17] .

Unlike solar power, basic equipment for small hydropower
produced in Ukraine. Its quality is not inferior to Western products, but
the price is several times cheaper. Domestic manufacturers have
extensive experience in this area and technological developments that
are important for building new power stations. The main manufacturers
of equipment for hydroelectric power in Ukraine is Sumy NPO. Frunze
"Turboatom”, "Yuzhelektromash" Poltava Turbomehanichesky plant,
Nijinsky repair and engineering works, etc. [18].

Since 2011, when Ukraine Austrian company "Activ Solar" enacted
three photovoltaic solar power plants with total capacity of 187.5 MW
solar power has become the second most important alternative energy
source (if there is such a large hydro energy and PSP). In January 2011
in Simferopol region Crimea was launched SES "Spring" power of 7.5
MW, where areas 15 ha 32600 available photovoltaic modules. In
October Saki region Crimea on the square 160 ha SES launched
"Hunters" capacity of 80 MW, consisting of 347 800 fotoelektrichnyh
modules. In December, in an area near Simferopol 200 ha enacted SES
"Perovo” 100 MW, which consists of 440,000 PV modules and is
currently the most powerful solar photovoltaic power plant type in the
world. In 2012 in the Odessa region launched two solar power plants
"Starokozache" and "Danube" capacity of 43 MW each, consisting of 185
952 units and located on 80 hectares, and in Crimea - SES "Mytyayeve"
capacity of 31 MW, consisting with 134,760 units and occupies an area
59 ha [7].

In 2012 the company "Solarenerho" solar station opened in
Skadovsk district, Kherson region. Its capacity is 10 MW. It is located on
the shores of the salt lake near the village oyster. Azure on land
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unsuitable for agricultural use. Number of PV modules installation is 40
thousand. In the future we plan to increase the capacity of the plant to 27
MW [19].

In 2012 there were also commissioned SES "Oul Solar" power of
31.55 MW, Danube SES (21.52 MW), Danube SES-2 (21.62 MW), SES
'Franco Solar "(21, 18 MW ), SES 'French Pivi "(21.77 MW), SES" SE- 1
"(5.4 MW) and suburb-Bushanska Halzhbiyivska SES (1.875 MW and
1.264 MW), SES' Tokmak Solar Energy" (1, 5 MW) Tsekinovskie SES
number 1, 2 (1.43 MW and 0.634 MW) and Hordashevska SES (0.103
MW), SES 'Altena - Invest "(0.309 MW), SES" Grill "(0,075 MW), SES'
Vinnitsa - Energoservice "(0,035 MW), SES" Clean Energy 2011 "(0.03
MW) and photovoltaic station" Dawn 2003 "(0.03 MW) [20].

At the end of 2012 the total capacity of the existing Ukrainian solar
power 422.3 MW, which is almost three times the capacity of existing
small hydropower plants. In the future, examines the construction of
solar power plants in the Crimea with a total capacity of 600 MW, in the
Odessa area capacity of 420 MW. [7]

Wind Energy in Ukraine is now the third largest source of energy.
In 2008 worked eleven wind farms: Donuz - Lavska capacity of 10.9 MW,
6.3 MW Sudak, Black Sea 1.2 MW combined into one enterprise SE
"Donuzlavskaya WEIGHT" Saki (Myronivska) and 21 MW
Pryesnovodnyenska 6 MW combined into one enterprise THIS
"Vodenerhoremna-adjustment® Tarhankout 16.7 MW and 20.4 MW
Novoazovska, Sivashskoe 1.7 MW and 0.75 MW Truskavetska,
Aktashskoye (Eastern Crimea) 0 5 MW, 0.3 MW Adzhihilskaya total
capacity of 85.75 MW, which were composed of 693 wind turbines USW
56-100 unit capacity of 100 kW wind turbines and 13 T 600-48 600 kW
unit [7]. All the above domestic wind power mainly equipped with wind
turbines manufactured in the Ukraine under license, but some of them
still was purchased abroad. Ltd. Windenergo Ltd, a joint venture with US
company "Wind Power", produced USW 56-100 wind generators under
license "Wind Power". However, this type of turbine has a low efficiency
(10-18%) and small individual capacity so it is cost-effective. In SE
"stvennoe Production Association" Southern Machine-Building Plant. OM
Makarov "installation produced T 600-48 (under license from the Belgian
company" Turbowinds "). There were also efforts to develop wind power
Ukraine from its own development. Ukrainian experts KB" South "at the
time suggested alternative licensing projects, but their wind turbine
model AVE -250 (200 kW) and vetroahrehat with vertical blades capacity
of 420 kW were unsuccessful. [7] Also in Ukraine turbines produced low-
power type WE nominal capacity of 1.5 to 12 kwW and EuroWind nominal
capacity of 0.5 to 10 kw [11].
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In 2010-2011. Total domestic wind power capacity was increased
to 151.25 MW by commissioning three new wind farm, wind park
"Novoazovsky" in the Donetsk region. (Territory Novoazovsk WPS) with
a total capacity of 37.5 MW consisting of 23 wind turbines produced by
German company «Fuhrlander AG» unit capacity of 2.5 MW [21]
(adjusted their collection at the facilities of "Furlender VindTehnolodzhy"
in Kramatorsk (Donetsk region. ) [22]); wind park "Ochakiv" in the
Mykolaiv region. total capacity of 25 MW consisting of 10 wind turbines
«Fuhrlander FL - 2500"; vetroahrehat Novorossiysk first wind farm in the
Kherson region. V -112 capacity of 3 MW Danish company VESTAS
[23].

In 2012, in Zaporizhia region put into operation the first stage
Botiyevskoyi wind farm consisting of 30 wind turbines with a total
capacity of 90 MW [24]. Due to the commissioning of new wind turbines
total capacity wind farm "Novoazovsky" reached 57.5 MW wind farm
"Ochakiv" 37.5 MW (consisting Ochakiv and Tuzlovskomu wind farm of
25 MW and 125 MW respectively). In early February 2013
commissioned wind farms in the Crimea Ostaninska consisting of 10
wind turbines with a total capacity of 25 MW [19]. The total capacity of
Ukrainian WEC has reached 299 MW.

By the end of 2013 it is planned to launch the second stage
Botiyevskoyi wind farm with the capacity of 110 MW will be [24]. Power
wind farm "Ochakiv" is planned to increase to 125 MW wind farm
Novorossiysk - up to 24 MW [25]. Planned construction of wind farms
Bakhchisaray (200 MW) in Crimea.

As part of a wind park "Saki" will work Zolninska 12 MW wind
power plant, which is planned to install turbines type 5 FL- 2500. Wind
Park "Kerch" plans to build East (Kazantipskaya) wind farm of 100 MW (it
also includes Ostaninskaya WPS). Wind farm "Steppe" yet will consist of
a single wind farm "Steppe" 100 MW [26].

Wind farm "prysyvashskyh" (Prysivashska WPS) 25 MW consisting
of 10 turbines of type FL -2500 -100 be built in the Soviet Crimea region
(p. Chapaevka). In 2013, the planned construction of East Wind (wind
farms "Kerch"), which will be located in the Leninsky district of Crimea,
near the village Marfivka. Planned construction of 40 wind turbines of
type FL 2500, the total installed capacity of 200 MW wind farm will be.
Also, in 2013, planned to build the first stage of Krasnodon Wind (wind
farms "Krasnodonsky"), 25 MW. Location Lugansk region, Krasnodon
district, near the village Verhnoshevyrivka. At WEC 10 planned wind
turbines of type FL -2500. This year in the Donetsk region planned to
build the first stage of Kramatorsk Wind (LLC "AtomVind - Kramators'k")
capacity of 8 MW, with the installation of two wind turbines of type FL-
2500 for towers 141 m in height, and one wind turbine FL -3000 capacity
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of 3 MW hybrid tower height of 140 meters. Further development of the
project involves bringing installed capacity to 150 MW wind farm. Also in
2013 planned to install two wind turbines of type FL -2500 capacity of 2.5
MW wind farm Novoazovsk.

In the Kherson region underway are projects to build wind farms 7
(WPS) with total capacity of 1.371 GW. In the 2014-2015 biennium.
Mykolayiv region. plans to build wind farms Zorynsk (32.5 MW) wind
farm Matiyasivskoyi (35 MW) Tuzlovskomu - Limanskaya wind farm
(37.5 MW); in the Odessa region. Tatarbunar wind farm (150 MW) wind
farm Ovidiopil -1 and -2 wind farms with a total capacity of 200 MW,
sharing Wind (50 MW) wind farm Bilyaivka (150 MW); Luhansk region.
wind farm “"Lutuginsky" (1 part 25 MW, 200 MW of turn 2) wind farm
"Anthracite" (1 part 25 MW, 200 MW of turn 2) wind farm "Krasnodonsky"
(400 MW); in Crimea Steppe Wind (installed capacity of 100 MW) [27].

Ukraine has considerable potential of biomass available for energy
to 24.2 million tons. / Year, the main components of which are straw (5.6
million tons. / Year) and other agricultural waste (stalks, straw, cobs,
husks, etc.) 4.7 million tons. / Year [5]. Annual agricultural waste are 49
min. Tons, of which own agricultural needs, approximately 34 million. T,
the residue can potentially be used for energy production [4]. According
to incomplete information, new boilers burning straw and other solid
biofuels -s already installed in 17 villages Vinnytsia, Kyiv, Sumy, Rivne,
Volyn and Cherkasy regions where providing warmth of production
facilities (stomach - novodcheskie farms, poultry) social facilities and
schools, hospitals, kindergartens [10].

Main oil crops in Ukraine sunflower seeds gross yield in excess of
5 million. V. Ukraine has a powerful set of companies with oilseeds in
vegetable oil, which includes 18 oil extraction plants, 50 maslopresovyh
factories and about 1,000 small maslorobok where the seeds processed.
However, since sunflower husk contains about 1% of waxes that affect
commodity quality oil before we collect it from seed husks are cleared,
the output of which is 11-20% by weight of the seed, ie 580-1100
thousand. T, and fiber content ( cellulose and lignin) it is 56-59% [7].

Conclusion. Renewable Energy in Ukraine intensively. Particularly
active is building wind and solar power. A technology implementation of
waste agriculture and forestry for energy. Put into effect small
hydropower plants shut down after the collapse of the Soviet Union. To
stimulate the production of renewable energy on equipment produced in
Ukraine, the electricity generated from renewable sources introduced
"green tariffs".
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A study of  deformation and fracture processes

derevynnostruzhkovyh plates without stress concentrators and stress
concentrators in the form of round holes at three dot bend. As a result of
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