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PROSPECTS OF HIGH-ENERGY CROPS AND BIOENERGY POTENTIAL
ASSESSMENT VINNYTSYA REGION

The complex estimation of biopower potential of Vinnitsa region from position of
resources’ potential of biomass for the production of alternative fuel types and other
side from production of high-energy cultures volumes was conducted. The
conclussions in relation to the role of region in the structure of alternative energy
production and energy consumption are reflected.
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Introduction. After researches of G. M. Kaletnika Ukraine is included in ten
of most potential producers of bioenergy in the world. Development of production of
biopropellant will become one of priorities of Ukrainian power sooner or later, as it a
question is related not only to power safety of country but also with development of
contiguous sectors of economy - agriculture and engineer. At the same time Ukraine
behaves to the energyscarce countries. The requirement of home market in oil
products is estimated at the level of 5,5 million tons petrol and 6,5 million tons of
diesel fuel. The provision of Ukraine owns power mediums do not exceed 40
percents [2].

Today mastering of alternative refurbishable energy sources looks especially
actual. The most perspective unconventional energy source are vegetable and animal
fats that can be used for the production of biological fuel [3, 6].

In the conditions of present time development agrarian to the sector of
economy impossible without the stable providing of agricultural production a fuel.



For implementation of complex of agricultural works it is annually necessary
over 1,9 million and 620 thousand ton petrol of diesel fuel [4, 5].

The permanent increase of cost of fuel and oil materials negatively influences
on the state of providing by them agricultural commodity producers, and in course of
time can result in substantial reduction of production of agricultural goods in Ukraine
or to their rising in price [2, 3, 7].

Thus, one of ways of improvement of the state of providing of agricultural
producers’ fuel and energy resources there is development of biological types of fuel,
namely - diesel biopropellant due to growing of high-energy cultures.

The aim of this article is an estimation of biopower potential of Vinnytsya
region after volumes growing of agricultural cultures, raw material of that is
potentially possible for the production of different types of biopropellant.

The materials and methods of research. For writing of the article used the
results and statistical accounting of the Vinnytsya regional management of
agroindustrial development of regional state administration and position of complex
Program of development of agriculture of the Vinnytsya region in 2006 — 2012 years
and on a period to 2015year [1].

The results of research. In comparing to other countries of the world, Ukraine
owns considerable potential for the production of biodiesel fuel for the enough low
level of productive charges on unit of products, which is predetermined by the
presence of favourable natural and climatic terms, corresponding source of raw
materials and in relation to cheap labour force (table. 1).

Certainly, that biopower potential of areas of Ukraine is different. He is folded
optimal in those regions where positive combination of natural and anthropogenic
factors. The Vinnytsya region in this plan is the special (table 2). Technically
accessible power potential of this region after the side products of agriculture from
data of Ministry of agrarian politics makes 0,67 million tons of conditional fuel (c.f.).
On this index our area occupies the 6th place among all areas of Ukraine. After
power potential of arboreal biomass (60 thousand tons of c.f.) — on the 10th place,
after potential of power cultures (550 thousand tons of c.f.) — on the 9th place, after



power potential from wastes of stock-raising (161,4 thousand tons of c.f.) on the 1th

place, after power potential to the biodiesel from oilseed rape (44,7 thousand tons of

c.f.) on the 2th place, after power potential of bioethanol 146,7 thousand tons of c.f. -

on the 5th place. On the perspective indexes of regional development of bioenergetics

the VVinnytsya area is included in the first five of areas of Ukraine [2].

Table 1

Comparison of biodiesel capacity of some countries (data [3])

Potential

biodiesel Productive Total revenue _Number of
Country oroduction charges QSD. frc_)rr_l exports, | jobs _created,
million Iiter’s USA/liter million. USA pieces
Australia 887,6 0,62 233,8 1030
Argentina 6169,6 0,62 1633,0 7157
Belarus 15,5 0,63 3,9 18
Belgium 1008,3 0,71 175,6 1170
Brazil 5153,4 0,60 1432 5978
Great Britain 454,5 0,74 64,6 527
India 1,8 0,62 0,45 2
Italy 194,4 0,65 45,0 226
Kazakhstan 10,4 0,77 1,1 12
Canada 2185 0,70 394,7 2535
China 77,0 0,75 9,9 89
Latvia 0,20 0,44 0,1 0
Lithuania 53,7 0,84 2,3 62
Malaysia 14509,0 0,53 5065,6 16830
Germany 1652,4 0,70 292,7 1917
New Zealand 135,1 0,47 55,3 157
Paraguay 538,5 0,60 153,4 625
Peru 1,0 0,78 0,11 1
Russia 127,2 0,69 23,9 148
USA 6568,2 0,66 1450,0 7619
Thailand 343,0 0,56 110,5 398
Ukraine 1073,4 0,69 200,5 1248
France 1,6 0,70 290,1 1853




Irrefutable is circumstance that efficiency of production of biopropellant will
be most effective in regions where ground-climatic terms, source of raw materials,
present complex of production capacities, combine effectively, an investment climate
and presence of the developed scientific and production infrastructure are certain. In
this aspect the Vinnitsa region is a powerful industrial and agrarian area innovative
activity of that is effective after a number of directions.

One of such important strategic directions there is alternative bioenergetics, as
modern changes in the power vector of the state provide for and production of
alternative types of fuel, creation of reliable and effective plant-breeding base of
energycapacious cultures, development of projects from bringing in of investments in
an agroindustrial complex for development of potential objects from the production
of biopropellant, biogas, input of the system of alternative energy consumption. All
of it in eventual case will provide forming of effective infrastructure of agrarian
market, development of rural territories, increase of efficiency of nature protection.

Table 2
Technically feasible energy potential of Vinnitsa region, thousand tons of
conditional fuel (c.f.) (data for 01.01.2013)

Ukraine in -

Vinnitsa Rated among

Namber : general : L ;
Energy potential - region, million | the regions of

of oder million tons of :
cf tons of c.f. Ukraine
1 At the adverse 13,03 0,69 6
agricultural products
2 The woody biomass 1,75 0,06 9
3 The potential of energy 13.24 0.58 3
crops

4 The animal waste 2,81 0,17 1

5 Biodiesel from rapeseed 0,56 0,047 2

6 Bioethanol 2,57 0,16 5

Thus, the Vinnytsya area that answers all higher indicated to the factors is an
extraordinarily attractive region in the plan of development of alternative

bioenergetics both in the plan of research-and-developments and in the plan of




adjusting of effective industrial production of alternative types of fuel. Traditionally
in Ukraine so as well as in the Vinnytsya region for the production of biological types
of fuel use olseed rape, corn, sugar beet.

On sowing area of these cultures in the structure of total sowing area is consists
from 4 to 9 percents. The grain corn this index on the average for period 2011 — 2013
years presents about 18 percents (tabl. 3).

Moreover, the data presented in the tables indicate that Vinnitsa region has far
better balanced system structure of sowing areas for the production of alternative
fuels. Highly energy crops in the crop field area ranged from 3 to 18 % of the high
content of legumes such as soybean components — 8.1%. These cultures have

different energy efficiency (Table 4).

Table 3
Structure acreage Vinnitsa region (average 2011 — 2013 years)
Crops Sowing arre]a, thousand | % in the §tructure of total
a cultivated area
Winter cereals, whole 411,8 25,5
Spring cereals and legumes 469,5 29,1
Of these maize 296,5 18,4
Technical cultures — all 289,5 17,9
of which: sugar beet 76,5 4,7
sunflower 152,8 9,5
spring and winter oilseed rape 75,9 4,7
soybean 130,8 8,1
Total cultivated area 1614,2 100,0

Thus, the highest energy efficiency among the crops grown in the Ukraine and
are presented in, is corn. However, in a growing deficit in soil organic waste in
agricultural production in our country used as a raw material for fuel wasted because
corn stalks, soybean straw is better to leave the field. Equally important crops in
terms of biomass are sugar beets. Technology of its cultivation, transportation and
storage of evidence-based, but the production of ethanol from domestically produced

sugar in Ukraine is economically inefficient. According to specialists of the Institute




for Economic Research and Policy Consulting, manufacture of ethanol (from corn
and sugar beet) and biogas (from corn) in Ukraine are characterized by high
production costs and are not competitive compared to other countries (particularly
from Brazil and the United States) that due to the presence of the last natural,
technological and scale advantages. Since the current level of agricultural raw
material prices is quite expensive, it is impractical to spend it on the production of

biofuels that are not competitive with mineral fuel and other feedstocks.

Table 4
Energy performance of a number of agricultural cultures
Indicator Rape Sugar Corn Corn
(biodiesel) | beet(ethanol) | (bioethanol) (biogas)

The fuel equivalent 0,91 0,65 0,65 1,40
wlheat emission, 33,10 21,2 21,2 50,0
The biomass, ton/ha 3,0 35,0 4,10 45,0
The biofuels, lfton of | ) 5 65,1 240,4 79 xg/ton
biomass
The biofuels I/ha 1204,4 2280,2 985,7 3555 kg/ton
The fuel equivalent 1096,0 1482,1 640,7 4977
per 1 ha
Gross output fuel
Gl/ha 39,9 48,3 20,9 178

In recent years Ukraine has considerable attention to rape as a raw material for
biodiesel containing 38 to 50% vegetable oil. Thus, for the period 2004 — 2013 years
sowing area under rapeseed in Ukraine increased from 110 to 1030 ha, (grew in 9,4
times) (in Vinnitsa region from 8,7 thousand hectares to 103 thousand hectares, and
the prospect of up to 160 thousand hectares (grew in 15,3 times). Calculations of
experts and expertise developed countries (Austria, Germany, USA, France, Czech
Republic) confirmed that the production of biodiesel from rapeseed is the most
effective options for agricultural producers of energy resources [5, 7].

In terms of high culture in other regions of Ukraine the Vinnitsa region

included in the top ten. The results of this ranking are presented in Table 5.




A positive factor is the tendency to increase yields and acreage main energy
crops in the area. These dynamic changes in the performance of energy-intensive
crops will enable Vinnichchine in the future to produce 500 thousand tons of
rapeseed, 7,5 million tons of sugar beets, soybeans 400 thousand tons , 300 thousand
tons of sunflower seed that brings Vinnytsia region into one of the leaders in terms of
production among regions Ukraine.

Table 5

Rated performance of major products in Vinnitsa region, 2000 - 2012 years

Figures
Rank in Ukraine's regions
Crops :
Average for the period
In 2012 year
2000-2012 years

Cereals and legumes - total: 4 5
including corn 3 4
Technical - all
spring and winter oilseed rape 1-2 3-4
sunflower 8 9
soybean 7 9
sugar beet 3 2

Conclusions. Thus, the higher brought arguments over and facts, give an
opportunity to assert that Vinnitsa region is a powerful industrial and agrarian area
innovative activity of that is effective after a number of directions to us. One of such
important strategic directions there is alternative bioenergetics, mockisibku modern
changes in the power vector of the state provide for and production of alternative
types of fuel, creation of reliable and effective plant-breeding base of
energycapacious cultures, development of projects from bringing in of investments in
an agroindustrial complex for development of potential objects from the production

of biopropellant, biogas, input of the system alternative energy.



In this plan the Vinnytsya region can become a research center in relation to
development of the regional and national program of production, consumption of
alternative types of energy, having necessary exceptional natural and climatic and

research resources for this purpose.
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Anomauisn

Ma3zyp B. A., Huurwpa A. I.

Ilepcnekmueu 6upoOHUUmMEA GUCOKOCHEPZEMUYHUX KYabmyp I OUiHKaA
Oioenepzemuyuno2o nomenuyiany Binnuuuunu.

IIposedena komnnexcna oyinka bioenepeemuuno2o nomenyiany Binnuuuunu sax
3 nosuyii nomenyiany pecypcie diomacu 0 GUPOOHUYMBA ANbIMEPHAMUBHUX BUOIE
namuea, mak i 3 no3uyii 00’emié BUPOOHUYMBA BUCOKOEHEPLEMUUHUX KYIbMyp.
3pobneno  6uCHOBKU WO00 pOAi  pecioHy 8 CMPYKMYpi albmMepHAmUEHO20
eHepeoBUPOOHUYMBA MA eHEPLOCNONCUBAHHS

Knwuosi cnoea: oOionanuso, 6iocas, 06ioemaHol, eHePeOBMICHI K)IbMypu,

biomaca, npoOyKMuGHiCmv, eHepP2O0CNONCUBAHHS]

Annomayusn

Ma3syp B. A., Hviywpa A. T.

Ilepcnexmuevt npouzeo0cmea 6vlCOKOIHEPZEMUUECKUX KYIbmMyp U OUEHKA
OuoInepzemuyecko2o nomenyuana Bunnuuuuni

llposedena  KomniekcHas — oyenka — OUOIHEpP2eMUUECKO20  NOMeHyuald
Bunnuuunvl xax c¢ nosuyuu nomeHyuaia pecypcog Ouomaccevl O0as Npousso0cmed
ANbMEePHAMUBHLIX U008 MONAUBA, MAK U C NOSUYUU O00BEMO8 NpPOU3800CMEa
gblcOKOIHepeemuueckux Kyaomyp. Coenanvt 86160061 OMHOCUMENLHO POTIU PECUOHA 8
CMpyKmype anbmepHamueHo20 nPou38o0Ccmea U Nompeo.ienus: SHepeul.

Knrouesvie cnosa: oOuomonnuso, 6uoeas, OUOIMAHON, IHEP2OCOOepHcauue

KVIbmypoul, buomacca, npou3eo0umesibHoCmy, 3HepeonompeoieHue.



