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SUMMARY

For the predictive assessment of promising prospecting and exploration areas, as well as separate
forecasting of individual productive horizons of prospecting and exploration areas for oil and gas, it is
necessary to establish regularities in the placement of already explored hydrocarbon deposits, taking
into account the structural-tectonic structure, lithological-stratigraphic features, hydrogeological and
geothermobaric conditions of the oil and gas-bearing region The relationship between geothermobaric
parameters and the phase state of hydrocarbons in a vertical section should serve as an important
factor for solving the given problem.
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Introduction

The formation of the temperature regime of the Dnipro-Donetsk depression is determined by the
magnitude of the deep heat flow, the structural and tectonic features of the region, the lithology of the
sedimentary complex, the development of a powerful complex of chemogenic and volcanic rocks in
the region, as well as hydrogeological conditions.

For the predictive assessment of promising prospecting and exploration areas, as well as separate
forecasting of individual productive horizons of prospecting and exploration areas for oil and gas, it is
necessary to establish regularities in the placement of already explored hydrocarbon deposits, taking
into account the structural-tectonic structure, lithological-stratigraphic features, hydrogeological and
geothermobaric conditions of the oil and gas-bearing region The relationship between geothermobaric
parameters and the phase state of hydrocarbons in a vertical section should serve as an important
factor for solving the given problem.

Method and Theory

According to the results of the analysis of the actual geothermal material in the wells, which was
obtained during geophysical studies, temperature measurements during the determination of
geothermal gradients and testing of productive horizons within the Eastern oil and gas region of
Ukraine, spatial zoning in the placement of gas, oil and gas condensate deposits was established. In
general, the distribution of reservoir temperatures and pressures at different depths, average
geothermal gradients, gradients of the same lithologic-stratigraphic horizons (maintained both in
terms of area and power), depths of the 150 °C-180 °C isotherms are closely related to the deep
geological structure of the studied area region and confirm existing ideas about the role of tectonic,
lithological-stratigraphic and hydrogeological factors in the formation of the thermal regime of
sedimentary basins. Local positive and negative anomalies in the regional thermal field are due to
various reasons: tectonic disturbances, presence of salt in the section, wedging of individual
stratigraphic horizons (complexes), hydrogeological features, presence of hydrocarbon deposits,
etc. Taking into account the peculiarities of the tectonic structure of the Dnipro-Donetsk graben, as
the sedimentary complex sinks, oil deposits are gradually replaced by oil and gas deposits, and then
by gas deposits from the northwest to the southeast (Kurovets et. al., 2019).

Quantitatively, the abnormality of reservoir pressures is characterized by the hydrostatic
coefficient(KH = PL/PH). An analysis of the distribution of hydrocarbon deposits depending on the
hydrostatic coefficient and the depth of their occurrence was carried out. The phase state of
hydrocarbons is affected by the abnormality of reservoir pressures. In deposits exposed by drilling
wells, the initial pressure in natural reservoirs is in most cases higher, and sometimes lower, compared
to hydrostatic pressure, as a result of which the concept of super hydrostatic formation pressures,
formation pressures lower than hydrostatic, appeared.

One of the indicators characterizing the thermobaric state of hydrocarbon deposits should be
considered the thermobaric coefficient, which is determined by the formula KT = TL/PL (K/MPa).
Analyzing the results of the geothermobaric parameters of the studied region, vertical zoning was
developed and regularities were established in the placement of hydrocarbon deposits of the
Monastryshchensko-Sophiivskoye and Talalaivskoe-Rybalskoye oil-and-gas-bearing horizons, the
Glinsko-Solokhivskoye gas-oil-bearing horizons, the Ryabukhynsko-North-Golubivskoye and
Mashivsko-Shebelinskoye gas-bearing horizons, the Rudenkivsko-Proletarskoye oil-and-gas-
bearing horizons, the Krasnori gas-bearing areas and the oil-and-gas-bearing area of the northern
side (Prykhodko et. al., 2019).

To determine the nature of the placement of hydrocarbon deposits according to thermobaric
parameters in a vertical section, we used the oil and gas geological zoning scheme of the Dnipro-
Donetsk oil and gas-bearing region (DDNGO) according to Yu.O. Arsiriem, B.P. Kabyshevym, O.K.
Tsypkom, P.F. Starling (Ivanyuta et. al., 1998).
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As an example, the vertical zonation in the placement of hydrocarbon deposits and their phase state
according to thermobaric parameters is given in the following areas: The Glynsko-Solokhiv oil and
gas region has the largest unexplored resources (the degree of exploration is 48.9%) and is
characterized by a variety of deposit types and the largest explored oil reserves.

According to thermobaric parameters, the following zones are distinguished in the vertical section of
the sediment cover:

- upper (oil and gas deposits), characterized by the following parameters: formation
temperatures vary from 291.0 to 345.0 K, formation pressures — from 8.3 to 23.8 MPa;
thermobaric coefficient — from 13.96 to 35.06; the depth of the location of the zone — from
346.0 to 2322.0 m;

- medium (oil, gas condensate, gas and oil and gas deposits) - reservoir temperatures range
from 336.0 to 400.0 K, reservoir pressures — from 23.8 to 50.7 MPa; thermobaric coefficient —
from 6.17 to 15.20; depth of zone location — from 2320.0 to 4720.0 m;

- lower (gas-condensate and gas deposits) — for this zone, characteristic values of reservoir
temperatures > 388.0 K; reservoir pressure > 50.7 MPa; thermobaric coefficient — from 7.02
to 3.67 at depths > 4720.0 m.
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Figure 1 Graphs of the distribution of hydrocarbon deposits of the Glynsko-Solokhiv Gas and Oil-
bearing District (61-110) according to the determined values of geothermobaric parameters: a —
initial reservoir temperatures and pressures, b — thermobaric coefficient and their depth of
occurrence, ¢ — hydrostatic coefficient and their depth of occurrence. Deposits: e — 0il, o — gas, X —
gas condensate, + — oil and gas deposits

The hydrocarbon deposits of this area are characterized by the following parameters(fig.1):

Oil deposits (10.3%) are characterized by: reservoir temperatures vary from 317.0 to 399.0 K;
formation pressures — from 10.40 to 51.90 MPa; thermobaric coefficient — from 7.61 to 24.86;
hydrostatic coefficient — from 1.0 to 1.18 and are located in the depth range from 1256.0 to 4896.0 m.
The following geothermobaric parameters are characteristic of gas deposits (7.6%) in a vertical
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section: reservoir temperatures vary from 291.0 to 417.0 K; reservoir pressures — from 8.30 to 64.50
MPa; thermobaric coefficient — from 6.47 to 35.06; hydrostatic coefficient — from 1.0 to 1.27 within
the limits of the depth of occurrence — from 840.0 to 5593.0 m.

Explored gas condensate deposits (80.5%) are located at depths from 1500 to 6222.0 m at reservoir
temperatures from 336.0 to 419.0 K; reservoir pressures — from 23.50 to 113.50 MPa; values of the
thermobaric coefficient — from 3.67 to 14.68 and the hydrostatic coefficient — from 1.0 to 1.24 (the
exception is the high values of the hydrostatic coefficient of gas condensate deposits in deposits C1t
on Rudivska Square, CIt Vasylivskoye oil and gas condensate, Clv2 Komyshnyansky, C1v2
Zahidno- Koshoviyskyi, Gogolivskyi gas condensate deposits, where at depths from 4713.0 to 5795.0
m they reach from 1.35 to 1.65). In this oil-and-gas-bearing area of the Eastern oil-and-gas-bearing
region of Ukraine, the deepest C1v2 gas condensate deposit was discovered at the Perevoziv gas
condensate field (6300 m).

Oil and gas deposits (1.6%) are located in the depth interval from 2338.0 to 3642.0 m and are
characterized by the following geothermobaric parameters: reservoir temperatures vary from 339.0 to
368.0 K; reservoir pressures — from 23.50 to 40.90 MPa; thermobaric coefficient — from 9.00 to 14.68;
hydrostatic coefficient — from 1.02 to 1.28. Large capacities of potentially oil and gas-bearing deposits
of the Lower Carboniferous, which lie at depths of up to 7000 m, open up significant prospects for the
search for new hydrocarbon deposits.

Conclusions

The industrial oil and gas potential is established from Jurassic to Devonian deposits. It has a fairly
significant density of unexplored resources. On the basis of the analysis of the values of reservoir
temperatures, reservoir pressures, thermobaric and hydrostatic coefficients in a vertical cross-section,
zones of the phase state of hydrocarbons have been identified:

- upper (oil and gas condensate deposits), characterized by the following parameters: formation
temperatures vary from 312.0 to 366.0 K, formation pressures — from 13.6 to 31.0 MPa;
thermobaric coefficient — from 11.42 to 22.94; the depth of the location of the zone — from
1312.0 to 2996.0 m;

- medium (oil, gas condensate, gas and oil and gas deposits) — reservoir temperatures range
from 345.0 to 417.0 K, reservoir pressures — from 31.1 to 53.4 MPa; thermobaric coefficient —
from 7.47 to 12.07; the depth of the zone is from 2998.0 to 4690.0 m;

- lower (gas condensate deposits) - for this zone, characteristic values of formation
temperatures > 404.0 K; reservoir pressure > 57.47 MPa; thermobaric coefficient — from §.02
to 4.97 at depths > 4709.0 m.

According to the hydrostatic coefficient, the hydrocarbon deposits in the cross-section are located as
follows: oil deposits — in the range from 1.00 to 1.20 at the depths of productive horizons from 1472.0
to 5088.0 m; gas condensate deposits — from 1.0 to 1.6 at depths of more than 1312.0 m; gas deposits
— 1.05-1.14 at depths from 3271.0 to 4261.0 and oil and gas deposits — 1.05-1.06 at depths from
2998.0 to 3152.0 m.

Explored oil deposits (48.1%) are characterized by the following geothermobaric parameters:
formation temperatures vary from 313.0 to 397.0 K, formation pressures — from 14.20 to 56.15 MPa;
thermobaric coefficient — from 6.86 to 22.39; hydrostatic coefficient — from 1.0 to 1.20. The depths of
explored oil deposits vary from 1472.0 to 5088.0 m.

Gas deposits (3.4%) were found in the depth range from 3271.0 to 4261.0 m and their characteristic
reservoir temperatures are from 359.0 to 385.0 K; reservoir pressures — from 35.38 to 47.65 MPa; the
value of the thermobaric coefficient is from 8.0 to 10.15; hydrostatic coefficient — from 1.05 to 1.14.

The following geothermobaric parameters were established for gas condensate deposits (48.5 %): the
range of reservoir temperatures is from 314.0 to 418.0 K; reservoir pressures — from 13.80 to 83.90
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MPa; thermobaric coefficient — from 5.01 to 22.94; coefficient of hydrostatics — from 1.00 to 1.23 (it
is worth noting that C1v2 gas condensate deposits of the Karaikozivskyi and C1v2 gas condensate
deposits of the Berezivskyi gas condensate deposits at depths from 4800.0 to 5412.0 m have relatively
high values — from 1.43 to 1.60 per studied depths from 1312.0 to 5690.7 m.

Geothermobaric parameters characterize the geothermal activity of the subsurface of the Eastern oil
and gas-bearing region of Ukraine, and the developed lateral and vertical zoning of hydrocarbon
deposits of oil and gas-bearing horizons made it possible to reveal the patterns of their distribution
taking into account the peculiarities of the tectonic structure of the Dnipro-Donetsk graben and to
more reasonably solve theoretical problems related to the migration of hydrocarbons , the formation
and preservation of deposits, which will make it possible to more effectively search for new deposits
at great depths within the studied territory.
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