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INVESTIGATION OF CHARACTERISTICS OF THE
GRAIN RECEIVING FROM RAILWAY TO THE GRAIN
TRANSSHIPMENT TERMINAL

Abstract

In the future, in Ukraine it is planned to increase the sown area for cereals, legumes and oilseeds, to increase the gross
grain harvest to 80 million tons, and its export abroad was increased twice. Intensive construction in the southern ports of Ukraine
of grain transshipment terminals with large metal silos will solve the problem of increasing grain export in the future. At these pow-
erful terminals, the bulk of the grain comes mainly by rail, and is shipped to water.

The aim of the work was to study the characteristics of the grain receiving from railway transport to the grain transship-

ment terminal of LLC “Ukrelevatorprom” in order to improve its works efficiency. The object of the study was the development of

technology of grain receiving at the grain transshipment terminal; the subject of research is cereals, legume sand oil crops, as well
as data from daily volumes of receiving and dispensing operations at the grain transshipment terminal of LLC “Ukrelevatorprom”
for 2015-2016.

The studies were carried out on the basis of processing data from the consignment notes for 2015-2016, according to which
there was a summed amount of grain (net) daily transported by the railway. Further processing of the obtained data was carried out
by a combined graphoanalytical method, for which, on the basis of tabular values for each studied year, the corresponding histo-
grams and graphs were built and the necessary indicators were determined.

Analysis of the structure of grain crops supplied by railway to LLC “Ukrelevatorprom” in 2015 and 2016 and their ratio
showed that the main share was occupied by cereal crops (78.0 % and 73.1 % respectively), which were mainly represented by corn,
share which was significantly dominated by other crops (wheat of various classes and barley) and amounted to 45.8 % and 44.5 %,
respectively, which can be explained by its high demand in the international grain market, in which Ukraine occupies a leading posi-
tion. Oilseeds (rapeseed) were taken in accordance with 19.1 % and 14.9 %, and legumes (soybeans) — 2.9 % and 12.0 %.

An analysis of the timing of the unloading of grain wagons (hopper cars) showed that the total duration of this process, de-
pending on the crops, averages 37...59 minutes. The longest steps for unloading wagons are to determine the grain quality indica-

tors, especially rapeseed, and to spill grain from the wagons, therefore, to reduce their duration, it is necessary to form feeds of

wagons with grain batches of the same quality and use more modern express analyzers to determine grain quality indicators, which
will increase the productivity of the grain receiving line from the railway. According to the research results, the enterprise has the
potential to increase by about 30 % the volume of grain intake.

It was established that the periods of the grain receipt at the enterprise in 2015-2016 amounted to 349 and 353 days, re-
spectively, the actual coefficients of the daily irregularity K., for the grain receipt from the railway in these years are equal to 1.47
and 1.52, and the monthly irregularity K., respectively 1.33 and 1.21, does not exceed the standard values K,,;, = 2.5 and
Kponn=2.0. This made it possible to clarify the database from the actual characteristics of the process of grain receiving by railway
and can be used in design and verification calculations of equipment in technological lines for receiving grain from railway
transport, and will contribute to increasing the efficiency of grain transshipment terminals.

Key words: grain crops, grain receipts by railway, grain wagons, hopper car, timekeeping, uneven coefficients.
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GREEN, PROCESSING GRAIN: TECHNOLOGY AND QUALITY

Formulation of the problem

The development of the global crisis, as well as
Ukraine’s entry into the World Trade Organization,
caused a need for a search for ways to improve the quali-
ty and volume of export of grain and food products.
Ukraine accounts for 8.7 % of the world’s area of black
soil [1], which allows it to solve this problem. Already
today Ukraine occupies a worthy place among world
grain exporters.

In the future, in Ukraine it is planned to increase
the sown area for cereals, legumes and oilseeds, to ex-
pand the gross grain harvest to 80 million tons, and to
enlarge its export abroad in two times. Such a forecast
makes the burning issue of a building new, as well as a
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reconstructing and expanding existing grain receiving
enterprises (GRE) and elevators for various purposes,
which are operated for 30 years or more.

However, the intensive construction in the
southern ports of Ukraine of grain transshipment termi-
nals with large-capacity metal silos will only solve the
problem of exporting grain, which has been put in per-
spective, but not its post-harvest processing. Most of
terminals receive the dry food grain from automobile and
railway transport according to its commodity classifica-
tion, such that it has already passed the post-harvest pro-
cessing.

The total capacity of granaries in Ukraine, ac-
cording to experts, is at least 35 million tons. Elevators
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account for about 40 % of the total grain storage capacity
or 14 million tons of one-time storage. In the overall
structure of the elevator industry, one tenth of all vol-
umes of one-time grain storage is related to port capaci-
ties (approximately 3,500,000 tons). At the same time,
port capacities for one-time storage of 200 thousand tons
of grain are in state ownership (at Odessa and Nikolaev
port elevators). A number of investors who entered the
Ukrainian grain market began their own construction of
the production facilities. Modern highly mechanized port
elevators and terminals were built, the vast majority of
which were metal silos only, oriented to export opera-
tions. Now in Ukraine more than 40 elevators of this type
with a capacity of 15 to 200 thousand tons of one-time
storage have been commissioned. The bulk of the grain
goes to these elevators by railway, and is shipped to wa-
ter transport [2].

The grain industry of Ukraine over the past dec-
ade has significantly increased exports. In the 2013/2014
marketing year (MY), it amounted to more than 30 mil-
lion tons, which allowed to surpass Canada, Brazil, Ar-
gentina and enter the top three leading world grain ex-
porters with the USA and the EU [3]. In the marketing
season 2015-2016, Ukraine has exported 39.4 million
tons of grains, which is 13 % more than during the previ-
ous 2014-2015 MY [4]. Over the past 10 years, Ukraine
has record growth in grain exports up to 56.7 million tons
in 2019, which is 4 times higher than grain exports in
2010 [5]. According to experts, by 2022 the volume of
the grain production in Ukraine will increase to 100 mil-
lion tons, and exports will reach 70 million tons [6].
Therefore, for further development of grain exports
abroad, it is absolutely necessary to pay particular atten-
tion to grain terminals — to increase the efficiency of
existing ones and to build modern new ones.

The purpose and objectives of the study

The purpose of the research was to study the
characteristics of grain receiving from the railway
transport to the grain transshipment terminal, which will
improve its efficiency.

To accomplish this, the following tasks were re-
quired:

— to investigate the quantitative and qualitative
characteristics of crops coming to the terminal;

— to conduct timing of the process of unloading
grain from the railway and to determine the actual dura-
tion of unloading of hopper cars (hopper wagons);

— to determine the average daily actual produc-
tivity of grain reception by the railway and the coeffi-
cients of daily and monthly irregularity of grain intake
for the studied period.

Object and subject of research

The object of the study was the development of
technology of grain receiving at a new transshipment
terminal; the subject of research was cereals, legumes
and oilseeds grain, as well as data from daily intake op-
erations at the grain transshipment terminal of LLC
“Ukrelevatorprom” for two calendar years from January
1, 2015 to December 31, 2016.

The terminal was built as a modern enterprise; it
is equipped with the latest technology. Part of the territo-

ry was created artificially, as is customary in the world
practice of building elevators located on the seashore and
where ships have recently moored, now unload wagons.
The work of two sections that receive grain from road
and railway transport provides high productivity — 120
hopper wagons (8400 tons of grain) and 200 hopper
trucks (5000 tons of grain) per day.

Research methods

To determine the patterns of the quantitative and
qualitative grain inflow to the terminal from the railway
transport, the statistical material was collected, in which
there was a summed amount of grain (net) daily trans-
ported by railway, it was based on the analysis and pro-
cessing of data from consignment notes for 2015-2016.
Summary results were entered in the table for each year
of the grain receiving. Further analysis was carried out
using the construction and analysis of histograms and
graphs constructed on the basis of statistical data of the
enterprise for the period from 01/01/2015 to 12/31/2016.
When conducting research, methodological guidelines
were used, which were developed at the Department of
Grain Storage Technology of Odessa National Academy
of Food Technologies [7].

To carry out timekeeping of the elevator’s ex-
ternal work in unloading grain-carrier hopper wagons
(hopper cars), a number of successive steps were identi-
fied: installing a feed wagon at the “point” for unloading
it, removing fillings from loading hatches, taking the
grain samples from the wagon, performing analyzes and
providing an enable signal for unloading grain from the
wagon, removing seals from hatches under the wagon,
opening latches under them, hanging panels of grain
from the wagon and cleaning the wagon, closing the
latches of hatches, cleaning the wagon from the “pointl”
un-loaded. Timing of the unloading of the wagon was
carried out by the method of “current time”, that is, fix-
ing the time of the beginning and end of the each stage.
The duration of the each stage was determined as the
average value from the results of unloading at least 10
hopper wagons.

Processing of the obtained tabular data was car-
ried out by a combined graphoanalytic method, for
which, on the basis of the tabular values of the daily
grain supply for each studied year, histograms and graphs
were constructed that gave a visual representation of the
patterns of grain supply.

The unevenness coefficients of daily Ky, and
monthly K., of grain supply to the enterprise by rail-
way were determined in the following sequence.

The average monthly and average daily grain
supply for a particular year was calculated by the formu-
las:

Aaver.month = ‘Amtal.anna:l /Pm (1)

Aannual.day: ATotal,annwl/ })d H (2)

where Aaver.month> Aaver.daity — average monthly and average
daily volumes of grain supply, t/month, t/day;
Aotal.annual — total annual grain supply, t;
P, Py— summer periods of grain receipt at the en-
terprise, months, days.
Further, from the total annual period of grain
supply, three months of intense (maximum) grain supply
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were selected. For each of these months, three days of
maximum grain supplywere also chosen. According to
the data obtained, the maximum average monthly and
average daily values of grain supply for each year were
calculated according to the formulas:

3 max _ .
Aavcr.month — “"Bmonth /n > (3)
3Mmax
Aaver.day - A3 day /n ’ (4)
3 max 3 max .
where 4, ¢ uonth > Anerany —Maximum monthly and aver-

age daily grain supply, t/month, t/day;

A3month, A3day — the total amount of grain supply in
accordance with 3 months and 3 days of its maximum
receipt, t/month, t/day;

n — the number of days of maximum grain supply
(respectively n = 3 months or days).

The coefficients of monthly and daily irregulari-
ties in the supply of grain were determined by the formu-
las:

_ 43 max 5

Kmonth - Aaver.month/ Aaver.momh > ( )
_ 43 max 6

Kdaily - Aaver.daily/Aaver.daily ’ ( )

where Aqver.month» Aaver.daity — average monthly and average
daily grain supply for a particular year, t/month, t/day.

Research results

At the first stage of the study, the quantitative
and qualitative composition of grain that was supplied by
railway to LLC “Ukrelevatorprom” from 01/01/15 to
12/31/16 was analyzed. The results are presented in the
form of histograms that show the distribution of volumes
individual crops have been studied for years, as well as
their ratio according to the main groups of crops (Fig. 1).

After analyzing the histograms of the grain re-
ceipt of various crop groups by railway at LLC
“Ukrelevatorprom” for 2015-2016 (Fig. 1), it can be not-
ed that the main share of revenue in 2015 and 2016 was
occupied by cereals — 78.0 % and 73.1 % respectively (a
decrease of almost 5 %). Further, according to the annual
supply, there were oilseeds (rapeseed 1 and the highest
class were 19.1 % and 14.9 %, respectively). Least of all
the company received legumes

Second place of volumes of supply after corn in 2015-
2016 consistently occupied class 3 wheat (15.7 % and
12.3 %, respectively), and together with other classes,
wheat occupied 26.2 % and 21.2 % over the years, re-
spectively. As for wheat of other classes, their supply
was significantly less (in %, respectively, in 2015 and
2016): 6 classes — 6.4 % and 5.3 %; 2 classes — 2.4 %
and 2.3 %; classes 1 and 4 of wheat were in the range of
0...0.2 % (and in 2016 there was no class 4 wheat at all).
Another cereal crop, barley, in those years occupied
6.0 % and 7.5 % of the total grain supply by railway,
respectively.

At the next stage of the study, the unloading of
wagons with grain of different crops was timed, the re-
sults of which are shown in Fig. 2. It can be seen that the
longest operation with the unloading of wagons is the
analysis to determine the quality of rapeseeds, which
lasts 28.2 minutes and differs significantly from the anal-
ysis for other crops (corn, wheat and barley), which last
much less — 4.6...9.1 minutes, moreover, twice as much
time is spent on wheat (9.1 minutes) than on corn and
barley (4.6...4.8 minutes).

It is known that the determination of grain quali-
ty indicators can take different times — it all depends on
the culture, its quality, the methods used to equip the
laboratory with instruments, and the human factor etc. If,
for example, a grain sample has an increased moisture
content that does not meet the requirements of the stand-
ard, then the moisture content must be determined by the
standard method using an oven, not an express analyzer,
which significantly prolongs the analysis time. When the
grain will have a high content of weed impurities, then,
for example, for rapeseed, the duration of determining
the clogging will be much longer. Crops such as corn and
soybeans can have an increased amount of damaged or
spoiled grains, and then you need to have extra time to
cut a significant amount of grains for analysis. When
taking wheat grains, it is necessary to determine the
quantity and quality of gluten. This is usually done using
express analysis, but if necessary, more accurate results
are done according to GOST 13586.1-68 “Grain. Meth-

(soybeans) — 2.9 % and 12.0 %, . 50 46 45 < 100
although it is clear that soybean S 45 = °>: 30 |
receipts in 2016 increased by % 20 -H S 60 _EE_ 22015 B2016
9.1 % (more than 3 times). A 5 = S 40 =
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and, consequently, the subse- S8 30 +H éS 0 — B viv; = [z
quent export of cereals can be ‘:g 25 1H cereals legumes oilseeds
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grain, the share of which was
significantly dominated by other
crops (wheat of different classes
and barley) and amounted to
45.8 % and 44.5 % respectively.
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Fig. 1 — Histograms of the distribution of the crops supply by railway

and their ratio by crop groups
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ods for determining the quantity and quality of gluten in
wheat”, it is much longer by the manual method. Some
crops (rapeseed, soybeans) in addition to the main quality
indicators require checking for the presence of GMOs, it
can take more than 20 minutes.

The second-longest operation is the grain un-
loading from wagons, which lasts 16..21 minutes de-
pending on the crop, with rapeseed falling faster and corn
lasting longer, due to their physicomechanical properties,
primarily flowability.

Third in duration is sampling to determine grain
quality indicators, which takes 6.4...7.2 minutes. The
initial operation (installation of the wagon) and the final
(cleaning grain from the unloading point) take 3.2...5.0
minutes. It takes a little time to open the gate valves —
1.5...3.7 minutes, and the short operation is to remove the
seals — 0.7...1.1 minutes.

Thus, the timing showed that to increase the
volume of grain acceptance, the most bottleneck is the
duration of determining the grain quality. Despite a sig-
nificant portion of the wheat grain supply, it is also ad-
visable to reduce almost twice the duration of the analy-
sis of its quality indicators — by improving the organiza-
tion of analysis and the use of modern express devices.

Despite the considerable duration of the unload-
ing of grain from the wagon, it is practically impossible

to significantly reduce it, because it is determined by the
flowability of the grain, which in turn depends on many
factors — crop, its moisture content, shape and condition
of the grain surface, and others that cannot be influenced.

There is little potential in reducing the opera-
tions of installing and cleaning hopper cars (wagons),
removing seals and opening hatches, the duration of
which is determined primarily by the human factor and
weather conditions, but their share in the total duration of
unloading hopper wagons is very small.

Using the results of the timing, it is possible to
determine the total duration of unloading of the one wag-
on with grain of different crops entering the enterprise.
Considering that the enterprise has 2 receiving streams of
grain recepion from the railway, then 4 hopper wagons
can be unloaded on them at the same time. Then, it is
possible to assess the potential of the enterprise to re-
ceive grain of various crops by railway. The results of the
calculations are shown in table 1.

The actual monthly number of grain hopper cars
(hopper wagons) unloaded in 2015-2016 during the
above-mentioned months of maximum grain intake was
respectively 3422... 3491 and 2744... 3016 items.

Thus, the enterprise has the potential to receive
and unload significantly more carloads and, accordingly,
increase grain exports by about 30 %.

Table 1 — Summary calculations from the timing of unloading hopper wagons with different crops

Duration of unloading of the one hopper wagon, The number of hopper wagons that can be
Crops minutes unloaded, items
minimum maximum average for day for month
Corn 35.6 39.5 37.5 154 4608
Wheat 40.7 45.6 43.1 134 4009
Barley 37.1 38.5 37.8 152 4571
Rapeseed 56.8 61.9 58.9 98 2934

Wagon installation

Removal of seals from loading hatches E:

Technological operations

Closing of hatchway gate

Grain cleaning from the unloading point

Ebarley B wheat Drapeseed

Assays removal of seals from hatches under wagons
The opening the latches beneath them

Grain unloading

Sampling for the grain quality analyzes

Quality assays

I =

Ecom

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30

Duration, minutes

Fig. 2 — Histograms of the duration of individual technological operations
when unloading wagons with grain of different crops
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Fig. 4 — Dynamics of the averaged (for the busiest
3 months of work) daily grain supply by railway

Next, studies were carried out on the total grain
volumes that arrived at Section 1 by railway during
2015-2016, the results of which are shown in Fig. 3, it
clearly shows the monthly distribution of grain volumes
over the years studied. From the graphs it can be seen
that the volume of grain receipts by railway in 2015 was
more than in 2016.

Further, for each year studied, based on the
analysis of monthly grain receipts, the 3 most intense
months of grain intake were determined.

The analysis of these graphs showed the follow-
ing: January, March and December were the busiest
months of grain receiving, with the largest volumes of its
arrival at the railway company in 2015 and April, August
and September in 2016; the smallest volumes of grain
inflow were observed in 2015 — in May, June and July,
and in 2016 — in January, May and June.

Studies also showed that the pattern of the
monthly distribution of hopper wagons that delivered
grain in the 2015-2016 study fully coincides with the
pattern of the receipt of grain volumes, which is shown in
Fig. 3, because the volume of grain is directly propor-
tional to the number of hopper cars, if you do not take
into account minor fluctuations in their carrying capacity.

So, the largest number of hopper cars (wagons)
arrived at the enterprise in 2015, in particular, the busiest
months of their reception were (items): in January 3422,
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March — 3491 and December —3460. In 2016, more
hopper cars arrived (items): in April — 3016, August —
2744 and September — 2744 items.

Based on the above data of the 3 months of the
most intense grain supply, the average daily maximum
grain inflows for both years studied were determined.
Using the data obtained, graphs were constructed (Fig.
4), they give a visual representation of the flow dynamics
of the average daily intake of grain by railway over the
months of 2015-2016. From the above graphs, it is seen
that in the month of maximum volumes of supply, the
grain was received quite unevenly. Fluctuations in the
volumes of grain supply on the most stressful 3 days in
2015 were in the range of 6099...8317 tons, and in 2016
it amounted to 4802...7795 tons (excluding the anoma-
lous August 31, when only 1758 tons of grain arrived).

A characteristic of fluctuations in the volume of
grain supply both daily and monthly is usually the une-
venness coefficient. Their actual values should be taken
into account when analyzing the work, designing or re-
constructing the enterprise, in particular, when substanti-
ating the necessary performance of the transport and
technological equipment for grain receiving lines, ensur-
ing uninterrupted reception and processing of grain arriv-
ing at the terminal.

Using the method described above, we deter-
mined the coefficients of daily and monthly unevenness
of the grain supply to the grain terminal in 2015-2016.
The obtained calculation results are given in table. 2.

As can be seen from the data obtained, the coef-
ficients of the daily and monthly irregularities in the flow
of grain to the grain terminal do not exceed the normative
(literary) values.

At the final stage, the average daily actual
productivity of the receiving station from the railway in
the busiest months of grain inflow was calculated, which
amounted to 301 t/h in 2015 and 247 t/h in 2016, in con-
trast to the passport capacity of 500 t/h. Thus, the com-
pany has the technical capabilities to increase the volume
of the grain reception from the railway and, accordingly,
the grain export.

Conclusions

1. Analysis of the structure of grain crops sup-
plied by LLC “Ukrelevatorprom” for 2015-2016 by rail-
way and their ratio have showed that the main share was
occupied by cereals (78.0 % and 73.1 %, respectively),
which were represented in mainly corn, whose share was
significantly dominated by other crops (wheat of the dif-
ferent classes and barley) and amounted to 45.8 % and
44.5% in 2015 and 2016, respectively, which can be
explained by its high demand in the international grain
market, in which Ukraine occupies a leading position.
Oilseeds (rapeseed 1 and highest classes) were received
19.1 % and 14.9 %, and legumes (soybeans) — 2.9 %
and 12.0 % respectively.

2. An analysis of the timing of the unloading of
grain wagons (hoppers cars) showed that the total dura-
tion of this process, depending on the crops, averages
37...59 minutes. The longest stages of unloaded wagons
are the determination of grain quality indicators, espe-
cially rapeseed, and the precipitation of grain from wag-
ons, therefore, to reduce their duration, it is necessary to
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Table2 — The results of the study of the grain supplyby railway to the grain terminal

oo Experimental data Regulator

Name of indicators > 0151; car || 2016 year d%lta 8] 7
The annual period of the grain supply, P,, days 349 353
The total amount of the annual grain supply, 4alanmual, t 2066116 1821567
The average daily grain supply, 4average.day» t/day 5920 5160
Maximum daily average grain supply, A:VZ‘_’;;Y , t/day 8699 7864 -
Average monthly amount of grain supply, 4,ver.month, /month 172176 151797
Maximum average monthly grain supply, 4= . t/month. 228304 183878
Coefficient of daily irregularity, Ka,iiy 1.47 1.52 2.5
Coefficient of monthly irregularity, K onm 1.33 1.21 2.0

pre-form the supply of wagons with identical grain
batches and use more advanced express analyzers to de-
termine the grain quality indicators, this will increase the
productivity of the grain receiving line from the railway.
Now the enterprise has the potential to take and unload
significantly more wagons and, accordingly, to increase
grain exports by about 30 %.

3. It was established that the periods of grain re-
ceipt at the enterprise in 2015-2016 were 349 and 353
days, respectively, the actual coefficients of daily irregu-

transport was 1.47 and 1.52 in these years, respectively,
and the monthly irregularity Ko, respectively was 1.33
and 1.21, it does not exceed the standard values
Kaaity= 2.5 and Kon= 2.0. This made it possible to clari-
fy the database from the actual characteristics of the pro-
cess of the grain receiving by railway, and perhaps the
design and verification calculations of the equipment in
the technological lines for the receiving grain from rail-
way transport will contribute to increasing the efficiency
of the grain transshipment terminals.

larity Kg,iy for the receipt of the grain by railway
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’TOB «Ykpenesamopnpomy, eyn. Yopromopcwkozo Kosaymsa, 52/1, Odeca, 65003, Vpaina

AOCIIUKEHHA XAPAKTEPUCTHK MPUMIMAHHSA 3EPHA 13 3AJIIBHUYHO-
I'O TPAHCIIOPTY HA 3EPHOBHUU INTEPEBAHTAXYBAJIbHUU TEPMIHAJI

Anomauisn

YV nepcnexmusi 6 Yxpaini nnanyemuvca 36invuumu nocigui naowi nio 31axo8umu, 60606uUMU i ONTUHUMU KYIbMYpamu, 30i-
abwumu 8ano8utl 30ip 3epua 00 80 MaH. MOHH, A 11020 eKCNOpMm 3a KOPOOH — YO8iyi. InmeHncusHe OYOI6HUYMEBO 8 NiGOEHHUX NOPINAX
Ykpainu 3epnosux nepesanmasicyganvuux mepminanie 3 MemaneuMy CUNOCAMU GeIUKOI MICIMKOCMI 003601UmMb UPIUUMU 3080aHHS
30inbuienta y nepcnekmusi excnopmy 3epna. Ha yi nomyosicui mepminanu ochosna maca 3epna Ha0Xo0ums nepesadcHo 3ati3HU4HUM
MPAUCNOpmMoM, a 8i08AHMAINCYEMBCS HA 60OHUL.
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Memoto pobomu Oyno 00CaiodHCeHHs XapaKmepucmuk npUMAants 3epHa i3 3aai3HUYHO20 MPAHCROPMY HA 3ePHOBULL nepe-
sanmabdicysanvrui mepminanr TOB « Vipenesamopnpomy, wo 003601ume niosuwumu epexmuenicmes tioco pooomu. 06 ’exmom 0oc-
niodicents 6y1a mexHon02ia NPUIMANHA 3epHA HA 3ePHOBOMY NePeBaHmadiCysailbHOMY MEePMIHAL, NPeOMenmoM 00CIIONCeHb — 3NAK0-
6i, 00606i ma onitiHi KyIbMypu, a Maxkox#c 0aui 3 00608uUx 06 '€mMig NPUUMATLHO-BIONYCKHUX ONepayili Ha 3ePHOBOMY NEPesAHMAd’C)-
sanvromy mepminani TOB « Vkpenesamopnpom» 3a 2015-2016 pp.

Jocniooicennsn nposodunu Ha niocmasi 06pobxu oanux dcypranie Haxnaonux 3a 2015-2016 pp., 3a saxumu 6yia niocymosa-
Ha KinbKicmb wo006080 nepesesenoeo 3aniznuyelo zepua (nemmo). Ilodanvuty 06pobKy ompumanux oanux npoeoounu KOMOIHO8A-
HUM 2papoananimuunum memooom, sl 4020 HA OCHOGI MAOAUYHUX 3HAUEHb 0TI KOJICHO20 00CTIONHCEH020 POKY 6Y0y8anu 8i0N0GioHI
eicmozpamu i 2pagixu ma 6UHAYANU HeOOXIOHI NOKAZHUKU.

Ananiz cmpykmypu 3epHosux KyJIvmyp, wo Haoxoouau 3anisHuunum mpauncnopmom na TOB « Yxkpenesamopnpomy» 3a 2015
i 2016 poku ma ix cniggioHOUIeHHs NOKA3ANU, WO OCHOBHY HACMKY 3aumanu 31akosi kynemypu (78,0 % ma 73,1 % eionosiono), axi
6yau npeocmaegneni 8 OCHOGHOMY 3epHOM KYKypyO3U, 4acmka AKOI 3HauHO nepesasicana iHuli 3epHoGi Kynemypu (RuieHuyio pisHux
Kaacie ma AYMiny) ma ckiaoana 8ionosiono 45,8 % i 44,5 %, wo modcna nosacnumu ii 6UCOKUM NONUMOM HA MIJICHADOOHOMY PUHKY
3epHosux, y akomy Yxpaina 3aumae npogioni nosuyii. Oniiinux Kynemyp (pinaxy) 6yno npuiinamo eionogiono 19,1 % ma 14,9 %, a
60b0sux (coi) — 2,9 % ma 12,0 %.

Ananiz pe3ynomamie XxpoHOMEmMpasicy UBAHMANCEHHS 6A20HIE-36PHOBO3I8 NOKA3AB, WO 3A2aNbHA MPUBANICHIL YbO20 NPOYeE
¢y 3anedcHocmi 6i0 Kyibmyp cknaoae 6 cepednvomy 37...59 xe. Hauibinbws mpusanumu emanamu npu 6UBAHMAdiCeHi 8a20HI6 € Gu-
3HAYEHHs NOKA3HUKIG AKOCMI 3epHa, 0cOOIUB0 PINAKy, ma GUCUNAHHA 3epHA 3 6A20HI8, MOMY O 3MEHUleHHs iX mpueanocmi Heoo-
XiOHO nonepeonvo opmyeamu nooavi 6a20Hi6 3 OOHAKOGUMU 3a SIKICMIO NAPMISIMU 3ePHA MA GUKOPUCMOBYEAMU OilbUd CYYACHI
excnpec-ananizamopu 07 6U3HAYEHHs NOKA3HUKIG AKOCMI 3epHa, ujo 003601UMb 30iNbuumu nPoOYKMUGHICIb NI nputiManis 3ep-
Ha i3 3aniznuyi. 3a pesyrbmamamu 00Cniodcetb Yy NIONPUEMCIEA € NOMEHYIIHA MOJICIUgicmb 30invuenns npubnusno na 30 % obca-
216 NpULManHs 3epHa.

Bcemanosneno, wo nepioou naoxoooicenns zepna na nionpuememso y 2015-2016 pp. cxaaau 8ionosiono349 ma 353 0ib,
Gaxmuuni xoeghiyicumu 0060s0i nepienomipnocmi Ky,s Haoxoodcenns sepua i3 3aniznuyi y yi poku 0opignioroms 6ionogionol, 47 ma
1,52, a micsiunoi nepisnomipuocmi K. 6ionosiono 1,33 ma 1,21, wo ne nepesuwye Hopmamugrux snaveuv Ky,; = 2,5 ma K,,;. = 2,0.
Lle do3sonuno ymounumu 643y 0aHux 3 QAKMUYHUX XApaAKmepucmuk npoyecy NPUtMAanHs 3epHa 3ari3HUYel0 ma Moxce Oymu 6uKo-
PUCMAHO NPU NPOEKMHUX | NePegipOUHUX PO3PAXYHKAX 0ONAOHANHS Y MEXHON02IYHUX TIHIAX NPUILMANHA 3epHa 3 3aNI3HUYHO20 MPAH-
CROpMY, WO cnpusmume niO8UWEHHIO eeKmUeHOCi pobomMuU 3ePHOBUX NEPEBAHMANCYBATbHUX MEPMIHATIEB.

Kniouogi cnoga: 3epnogi Kynbmypu, HAOX00JCEHHS 3ePHA 3ANI3HUYEIO0, 86A20HU-3EPHOBO3U, BA2OHU-XONEPA, XPOHOMEMPADIC,
Koe@iyicHmu HepigHOMIpHOCHII.
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