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Abstract. This paper examines the low-sulfur gas deposit GKF Uchkyr,
which has been preserved for an extended period due to the absence of
sulfur removal facilities. The findings regarding the reasons for surpassing
or falling behind the actual and projected development indicators are
outlined. Additionally, the results of geological and geophysical studies,
along with the factors contributing to the insufficient volume of research,
are presented. To organize control over the development of a gas field, the
correct choice of parameters characterizing the state of the deposit during
its development is important. In this case, must be observed conditions that
ensure systematic monitoring of changes in selected parameters and
assessment of measurement error. These parameters are: reservoir pressure
in the gas and aquifer parts of the deposit, gas saturation coefficient of the
developed formation, ion-salt composition of the water produced by gas
wells. Considering the information above, recommendations are provided
to facilitate timely monitoring of changes in technological development
indicators and to enhance the efficient extraction of hydrocarbons from the
productive horizons of the GKF Uchkyr deposit.

1 Introduction

The Uchkyr gas condensate field is located 45 km west of Gazli city and 180 km northwest
of the Kagan railway station. The Central Asia-Center gas pipeline runs directly across the
field area; in addition, the field is connected to connecting gas pipelines and to the Gazli
headworks. The field was discovered in 1960, exploration work was completed in 1973. In
1968, the Uchkyr deposits of sulfur-free gas were put into pilot production. This paper
examines the low-sulfur gas deposit of the XV horizon (XV-1, XV-2) of the Uchkyr gas
condensate field, which was mothballed for a long time (1966-1979) due to the lack of
desulfurization facilities.
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This deposit was put into development in December 1979, according to the «Project for
the development of gas deposits of the XV horizon of the Uchkyr field» [1]. In subsequent
research projects (1982, 1997, 2005, 2007), adjustments were made to the technological
indicators of field development.

Productive horizons XV-1 and XV-2 are confined to carbonate deposits of the Upper
Jurassic (Middle Callovian-Oxfordian + Kimmeridgian), composed of dolomites and
limestones with interlayers of anhydrites, siltstones and sandstones [2].

The reservoir rocks that make up the XV-1 and XV-2 horizons are similar in their
lithological and physical properties. The average values of porosity, permeability and gas
saturation coefficient based on the results of laboratory studies of cores from the XV-1 and
XV-2 horizons are presented in table 1.

Table 1. Average values of porosity, permeability and gas saturation coefficient of XV-1, XV-2
horizons of the Uchkyr gas condensate field.

Number of core samples Average value
Properties XV-1 XV-2 XV-1 XV-2
horizon horizon horizon | horizon
Open porosity, % 51 17 17.55 16.10
Permeability, m Darcy 50 15 10.3 6.27
Gas saturation coefficient 28 3 0.586 0.487

2 Methods and materials

According to field geophysical studies, the arithmetic average values of open porosity are
slightly lower (for the XV-1 horizon - 16.4%, for the XV-2 horizon - 14.1%), and the gas
saturation is higher and is 62% for the XV-1 horizon, along the XV-2 horizon — 66% [2].

The gas of the XV-1 and XV-2 horizons are hydrogen sulfide-carbon dioxide-
hydrocarbon, dry and light. The hydrogen sulfide content in the reservoir gas increases
from the XV-1 to the XV-2 horizon, while the carbon dioxide content, on the contrary,
decreases. The potential content of stable condensate is taken to be 33.6 g/m’ [2]. To
organize control over the development of a gas field, the correct choice of parameters
characterizing the state of the deposit during its development is important. In this case,
must be observed conditions that ensure systematic monitoring of changes in selected
parameters and assessment of measurement error. These parameters are: reservoir pressure
in the gas and aquifer parts of the deposit, gas saturation coefficient of the developed
formation, ion-salt composition of the water produced by gas wells. Control over field
development is carried out by conducting a complex of gas-hydrodynamic, geophysical and
hydrochemical studies in production and control (observation, piezometric) wells [3].

The task of gas-hydrodynamic studies [4] of wells is to determine their productive
characteristics, and the obtained results are the basis for project development when
determining the number of wells [4].

Additionally, based on the results of hydrodynamic testing, adjustments are made to the
project development indicators and the appropriate technological well operation mode is
established [3]. In order to control the development of natural gas fields, hydrodynamic
testing is envisaged once a year across the entire existing well stock [3]. In most wells of
the Uchkyr gas condensate field, hydrodynamic testing was carried out in insufficient
volume and in a limited number of modes; there are no measurements of the removal of
fluid from well production and mechanical impurities, and measurements of casing pressure
are not provided [5].

In order to average the filtration resistance coefficients for the period of development of
the considered XV horizon, due to the insufficient number of well tests, we used earlier
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information on wells (Table 2, Figure 1). To calculate the indicators (Table 2, Figure 1) of
the development, the following filtration resistance coefficients can be accepted: A,, =
11,3; B,, = 0,1629.

Table 2. Results of averaging of filtration resistance coefficients of wells of the XV horizon of the

Uchkyr field.
Filtration resistance Gas flow rate at AP?, thousand
Research . 3
No. of well date coefficients m/day
A B 300 600 900 1200
2A 06.11.2014 89.1 0.6138 33 6.4 9.5 12.4
103 24.09.2007 9.6 0.2147 21.2 35.1 46.2 55.7
201 19.04.2007 4.1 0.2065 29.4 44.8 56.8 66.9
202 19.12.2006 7.0 0.3587 20.7 323 413 48.9
203 27.03.2007 4.1 0.2030 29.7 453 57.4 67.6
204 08.08.2017 25.4 0.1690 11.0 20.8 29.6 37.8
205 16.04.2008 32 0.2035 314 47.0 59.2 69.4
206 25.09.2007 5.3 0.4440 20.7 31.2 394 46.3
207 21.12.2006 5.4 0.3389 229 349 44.2 52.1
208 23.08.2017 255 0.6299 9.5 16.7 22.6 279
209 24.08.2017 12.4 0.0949 20.9 37.6 51.9 64.7
210 01.08.2017 8.5 0.1176 26.0 439 58.5 71.1
211 16.08.2017 5.1 0.0816 37.0 60.0 78.3 94.0
212 10.10.1995 18.9 0.0550 15.2 293 42.4 54.8
213 15.08.2017 9.2 0.0803 26.5 46.4 63.1 71.7
215 03.02.1998 7.9 0.1278 26.5 442 58.5 70.7
217 16.04.1996 22.8 0.0360 12.9 253 373 48.9
220 06.01.1995 16.2 0.0330 17.9 34.7 50.5 65.5
221 27.05.2008 15.0 1.2640 10.6 16.6 21.4 254
222 09.08.2017 21.9 0.0969 13.0 24.7 355 45.6
223 1997 56.2 0.3332 5.2 10.1 14.7 19.2
225 02.08.2017 234 0.0890 12.2 23.5 34.1 439
243 10.11.1999 18.6 0.0430 15.6 30.1 439 57.0
251 21.02.2001 12.3 0.0340 23.0 43.6 62.5 80.0
261 11.05.2007 10.2 0.0491 26.1 47.8 66.7 83.8
263 15.08.2007 6.4 0.1120 30.5 49.9 65.5 78.7
264 25.02.1997 13.9 0.0200 20.9 40.7 59.5 77.5
268 24.08.2006 3.8 0.1133 373 57.9 73.9 87.4
302 28.05.2008 10.5 0.2520 19.5 322 425 51.2
Average flow rate, g, 20.6 349 471 58.0
(Pres” — Py2)/qay 146 | 172 19.1 20.7
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Fig. 1. Averaging of filtration resistance coefficients for the period of development of the XV horizon
of the Uchkyr gas condensate field.

As of January 1, 2019, the stock of the XV horizon of the Uchkyr gas condensate field
includes 38 wells, including:

e Active - 13 wells (wells 103, 202, 205, 206, 208, 209, 210, 211, 213, 221, 222, 223,
225).

e In conservation, stopped due to watering, having low wellhead pressure — 19 wells
(wells 2A, 33, 201, 203, 204, 207, 212, 214, 215,216, 217, 220, 243, 251, 261, 263, 264,
268, 300).

e Piezometric — 1 well (well 262).

o 5 wells were abandoned (wells 12, 218, 253, 301, 305).

In order to further effectively develop the Uchkyr gas condensate field, it is
recommended to comply with the development control requirements, according to the
guiding document [3], especially to monitor changes in filtration resistance coefficients
when drawing up appropriate technological operating conditions for wells. The gas
condensate reservoir of the XV horizon of the Uchkyr gas condensate field has been
developed since December 1979. according to the research work [1]. According to the
project [1], option 1 provides for a 12-year period of constant extraction in the amount of
900.0 million m3 of gas per year from the existing stock of 49 wells.

As of 01.01.2019 102.3% of the approved gas reserves were selected from the object
under consideration, incl. 71.1% of condensate from its approved geological reserves was
recovered [1].

3 Results and Discussion

According to an analysis of the dynamics of actual indicators, annual gas withdrawals do
not reach project indicators until 2008, despite their adjustments in 1982. The main reason
here is the lag in the number of operating wells throughout the entire period of field
development under consideration.

In 1981 - 1982 The project and actual indicators of annual gas extraction are close to
each other as a result of an increase in the average flow rate of wells by 2.5 times.

Exceeding actual annual selections for 2008 - 2018 was the result of adjustments to
project indicators in 2005 by the number of wells and increasing their average flow rate.
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Backlog in 2018 is associated with the expectation of transferring wells to compressor
operation, i.e. the field operated in a regime of constant operating wellhead pressure, lag in
flow rates and number of wells (13 versus 16 according to the project).

The extraction of condensate from the subsoil exceeded the design indicators [1] from
1980 to 1996, due to its higher actual potential content in the gas, in comparison with the
content adopted in the project [1] - 15.5 g/m’. Reduction in condensate extraction in 1997 -
2006. due to the lag in annual gas withdrawals during this period. Excess of its selection in
the period 2009-2017 associated with an increase in the potential condensate content in
2013, 2016-2017 and inaccurate distribution of the total volume of gas supplied to the
Uchkyr desulfurization plant due to the lack of individual gas accounting at individual
fields.

Low operating wellhead pressures in 1980-1984 were due to the excess of the average
well flow rate during this period by 2.5 times. Since 1985 there is an excess of the working
wellhead pressure of the project indicators, as a result of a decrease in annual gas
withdrawals and the average flow rate of wells (except for 2008). Reservoir pressure
throughout the development period exceeded project indicators due to low approved gas
reserves [1].

Considering the above, in order to quickly monitor changes in technological
development indicators and effectively intensify hydrocarbon production from the XV
horizon of the Uchkyr gas condensate field, it is recommended to pay special attention to
the following:

e The deposit produces residual gas reserves under well operating conditions with
constant operating wellhead pressure.

e The operation of wells with the observed operating wellhead pressure depends on the
general system of gas preparation and processing at the Uchkyr desulfurization plant of
the group of fields developed in this region.

o To intensify the rate of gas extraction, it is necessary to transfer gas production wells to
compressor operation.

At the same time, conditions are created for bringing into operation idle wells that were
stopped due to low wellhead pressures.

4 Conclusion

o The development of the hydrogen sulfide-containing deposit of the Uchkyr gas and
condensate field was carried out with deviation from the project indicators.

e Gas-hydrodynamic studies were not carried out regularly and not in full.

e To increase the efficiency of extraction of residual reserves of the hydrogen sulfide-
containing deposit of the Uchkyr gas condensate field, it is recommended to establish
geological and hydrodynamic control over its development [5-10].

References

1. F.I. Makushev, E.I. Petrenko, Proekt razrabotki gazovoy zaleji XV gorizonta
mestorojdeniya Uchkyr, Tashkent (1978)

2. S.A.Pak, B.A. Kalendarev, Geologiya I gazoneftenosnost uchkyrskogo mestorojdeniya
Uzbekskoy SSR (report on the results of exploration and calculation of gas and oil
reserves as of 10.15.65). Tashkent, State Geological Funds of the Republic of
Uzbekistan.

3. Polojenie o geologo-gidrodinamicheskom kontrole za razrabotkoy mestorojdeniy.
NGH39.0-247 (2021)



E3S Web of Conferences 524, 03041 (2024) https://doi.org/10.1051/e3sconf/202452403041
APEC-VII-2024

10.

11.

12.

13.

14.

15.

16.

17.

G.A. Zotov, Z.S. Aliev, Instruksiya po kompleksnomu issledovaniyu gazovih I
gazokondensatnih plastov I skvajin. Moscow, Nedra (1980)

E.D. Claudio, F. Piazza, G. Orlandi, Fast combinatorial RNS processors for DSP
applications, IEEE Trans. Comput, 44(5) 624-633 (1995)

P. Adoul, Fast ML decoding algorithm for the Nordstrom-Robinson code, IEEE Trans.
Inform. Theory, 33, 931-933 (1987)

Ya. Akushskiy, D.I. Yuditskiy, Mashinnaya arifmetika v ostatochnykh klassakh,
Moscow: Sovetskoye radio Publ., 440 (1968)

E.P. Stepanova, I.A. Kalmykov, E.V. Toporkova, M.I. Kalmykov, R.A. Katkov, D.N.
Rezenkov, Application of the codes of a polynomial residue number system, aimed at
reducing the effects of failures in the AES cipher, Journal of Digital Information
Management, 14(2), 114-123 (2016)

M.V. Selivanova, K.T. Tyncherov, Method for correcting errors in telemetry
information transmitted via wireless communication channels, SOCAR Proceedings, 2,

116-124 (2023)

K.T. Tyncherov, V.Sh. Mukhametshin, V.A. Krasnobaev, M.V. Selivanova, Error
Control Coding Algorithms in High Reliability Telemetry Systems, Symmetry, 14(7),
1363 (2022)

E.D. Pimenov, V.Sh. Mukhametshin, R.F. Yakupov, S.Z. Fatikhov, E.M.
Almukhametova, L.M. Zaripova, R.O. Guseynov, A.A. Aliyev, Improving the
efficiency of reservoir pressure monitoring in low-permeable carbonate reservoirs,
SOCAR Proceedings Special Issue, 2, 088-097 (2023)

L.F. Yusupova, G.R. Izmaylova, K.F. Gabdrahmanova, L.Z. Samigullina, Aspects of
multi-well deconvolution technique application on development facilities, [OP
Conference Series: Earth and Environmental Science, 937(4), 042047 (2021)

R.R. Khusnutdinova, L.F. Yusupova, L.V. Petrova, Evaluation of enhanced oil
recovery efficiency at fields with hard-to-recover reserves. Journal of Physics:
Conference Series, 2176(1), 012083 (2022)

V.V. Berezhnoy, [.A. Kalmykov Mnogostupenchataya polinomial'naya sistema klassa
vychetov v rasshirennykh polyakh Galua i yeye neyrosetevaya realizatsiya, Nauka.
Innovatsii. Tekhnologi, 38, 13-22 (2004)

R.T. Akhmetov, L.S. Kuleshova, V.V. Mukhametshin, Application of the Brooks-
Corey model in the conditions of lower cretaceous deposits in terrigenous reservoirs of
Western Siberia, IOP Conference Series: Materials Science and Engineering, 560(1),
012004 (2019)

V.V. Mukhametshin, The need for creation of a unified comprehensive method of
geological and field analysis and integration of data on effective influence on the
bottom-hole formation zone, Neftyanoe Khozyaystvo- Oil Industry, 4, 80-84 (2017)

V.S. Shagapov, Y.A. Yumagulova, A.A. Gizzatullina, Modeling the dynamics of
pressure and temperature in the reservoir with heavy oil when heated, Vestnik
Samarskogo Universiteta. Estestvenno-Nauchnaya Seriya, 1, 62-68 (2016)



