Technical science and innovation

Volume 2024 | Issue 2 Article 6

5-7-2024

THE RESULTS OF HYDRODYNAMIC STUDIES ON STATIONARY
AND NON-STATIONARY FILTRATION MODES ON THE EXAMPLE
OF THE KRUK DEPOSIT

Nazirila Maxmudov
Tashkent State technical university named after Islam Karimov, Tashkent city, Republic of Uzbekistan,
DSc, Professor, nazirilla@mail.ru, https://orcid.org/0009-0005-1148-4180;, axmedovan38@gmail.com

Nargiza Akhmedova

Tashkent State technical university named after Islam Karimov, Tashkent city, Republic of Uzbekistan,
Associate Professor, ana_21101977@mail.ru, https://orcid.org/orcid=0000-0002-2069-587X;,
ana_21101977@mail.ru

Saodat Shukurullaeva

Tashkent State technical university named after Islam Karimov, Tashkent city, Republic of Uzbekistan,
Independent researcher, saodat.ssh.1808@gmail.com, https://orcid.org/0009-0001-6277-6870.,
saodat.ssh.1808@gmail.com

Follow this and additional works at: https://btstu.researchcommons.org/journal

0 Part of the Geological Engineering Commons, and the Mechanical Engineering Commons

Recommended Citation

Maxmudov, Nazirila; Akhmedova, Nargiza; and Shukurullaeva, Saodat (2024) "THE RESULTS OF
HYDRODYNAMIC STUDIES ON STATIONARY AND NON-STATIONARY FILTRATION MODES ON THE
EXAMPLE OF THE KRUK DEPOSIT," Technical science and innovation: Vol. 2024: Iss. 2, Article 6.
DOI: https://doi.org/10.59048/2181-0400

E-ISSN: 2181-1180

.1592

Available at: https://btstu.researchcommons.org/journal/vol2024/iss2/6

This Article is brought to you for free and open access by Technical Science and Innovation. It has been accepted
for inclusion in Technical science and innovation by an authorized editor of Technical Science and Innovation. For
more information, please contact urajapbaev@gmail.com.


https://btstu.researchcommons.org/journal
https://btstu.researchcommons.org/journal/vol2024
https://btstu.researchcommons.org/journal/vol2024/iss2
https://btstu.researchcommons.org/journal/vol2024/iss2/6
https://btstu.researchcommons.org/journal?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss2%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1400?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss2%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/293?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss2%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.59048/2181-0400%20%3Cp%3EE-ISSN:%202181-1180%3C/p%3E.1592
https://btstu.researchcommons.org/journal/vol2024/iss2/6?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss2%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:urajapbaev@gmail.com

GEOLOGICAL ENGINEERING

UDC 622.276.013 (33.66)

THE RESULTS OF HYDRODYNAMIC STUDIES ON STATIONARY AND NON-
STATIONARY FILTRATION MODES ON THE EXAMPLE OF THE KRUK
DEPOSIT

N.N.MAKHMUDOV, N.A.AKHMEDOVA, S.U.SHUKURULLAYEVA (Tashkent State
technical university named after Islam Karimov, Tashkent city, Republic of Uzbekistan)”

Received: April 30, 2024; Accepted: May 07, 2024; Online: July 01, 2024;

Abstract. The article presents the results of gas-hydrodynamic studies at the Kruk field, using
methods of steady selection and pressure recovery based on stationary and unsteady modes, which
were carried out according to the well research methodology, which prescribes the separation into
phases of the entire productive flow of the gas-liquid mixture in the separator, in which, under various
separation modes, the amount of liquid phase, namely gas condensate and formation water, was
separated and measured.. A mobile full-flow separation installation was used as a separator. The
condensate output was measured in a calibrated container using a measuring ruler, which made it
possible to record the level of separation of condensate and water. Gas condensate studies were
carried out in one well operating mode using a 6 mm choke with 3 separation modes. At each
separation mode, samples of separated gas, stable and unstable condensate were taken for laboratory
research. An assessment of the conditions for fluid removal from the bottom of the well and an
assessment of the conditions of corrosion of downhole equipment were carried out, and
recommendations were given for choosing the optimal operating mode of the well based on the
obtained flow rates.

Keywords: stationary mode, non-stationary mode, liquid removal, corrosion.

AnnotatsiY. Magolada Kruk konida gaz-gidrodinamik tadgiqotlar natijalari, statsionar va
nostatsionar rejimlarga asoslangan bargaror holatdagi gazib olish va bosimni tiklash usullaridan
foydalangan holda, quduglarni fazalarga ajratishni nazarda tutuvchi qudugni tadqiq qilish
metodologiyasi bo ‘yicha amalga oshirilgan. separatordagi gaz-suyuqglik aralashmasining butun
mahsuldor oqimi, bunda turli xil ajratish rejimlarida suyuglik fazasi miqdorini, ya’'ni gaz
kondensati va gatlam suvini ajratish va o ‘Ichash. Separator sifatida mobil o ‘lig ogimli ajratish
moslamasi ishlatilgan. Kondensat chigishi xajmi belgilangan idishda o ‘lchov o ‘Ichagich
yordamida o ‘Ichandi, bu kondensat va suvning ajralish darajasini qayd etish imkonini berdi. Gaz
kondensatini o ‘rganish bir quduq ish rejimida 3 ta ajratish rejimiga ega 6 mm chok yordamida
amalga oshirildi. Har bir ajratish rejimida laboratoriya tadgiqotlari uchun ajratilgan gaz,
bargaror va begaror kondensat namunalari olindi. Quduqg tubidan suyuglikni olib tashlash
shartlarini baholash va quduq uskunasining korroziyasi sharoitlarini baholash amalga oshirildi va
olingan ogim tezligidan kelib chiggan holda qudugning optimal ish rejimini tanlash bo ‘yicha
tavsiyalar berildi.

Kalit so‘zlar: statsionar rejim, nostatsionar rejim, suyuglikni olib tashlash, korroziY.

Annomauyusn. B cmamve npugedenvi pe3ynrbmamol 2a302U0POOUHAMUYECKUX UCCTEO008AHUL HA
Mmecmopodrcoenuu Kpyk, npumensas memooul ycmaHo8USLUXCSA OMOOPOS 1 B0CCMAHOBNEHUS 0ABIeHUS
Ha OCHOBe CMAYUOHAPHLIX U HECHAYUOHAPHBIX PeXCUMO8, KOMOpbie BbINOIHAMUCH N0 MemoouKe
UCCTIe008AHUSL CKBANCUH, NPEONUCHIBAIOWel pazdeneHie Ha (a3zbl 6ce20 NPOOYKMUBHO20 NOMOKA
2a302CUOKOCTHHOLL cMeCU 8 Ccenapamope, 6 KOMOPOM HNpU DPA3IUYHBIX PeHCUMAX Cenapayuu
OCYWeCMBNIANOCh — OmOeleHue U 3aMepbl KOIUYeCmBa JHCUOKOU (ha3bl, d UMEHHO 2d308020
KOHOeHncama u Niacmosol 600vl. B Kauecmee cenapamopa UCNONb308AHA NEPeOBUINCHAS
NOTHONOMOYHAS CeNAPAYUOHHAsL YCMAHOBKA. Boix00 xondencama samepsinica ¢ ommapupo8anHol
EMKOCmU NPU NOMOWU MEPHOU TUHEUKU, NO360A5I0Uel (PUKCUposams ypogeHs pazdend KOHOeHCama
u 600bl. [ a30kOHOeHCamHble UCCAe008AHUsL BbINOIHEHbL HA OOHOM pedcume padomvl CK8ANCUHBL
Ha wmyyepe 6 mm npu 3-x peacumax cenapayuu. Ha xasicoom peacume cenapayuu omoodopanst npoowvl
OmCenapupo8aHHo2o 2azd, CMAabUIbHO20 U HeCcMAOUIbHO20 KOHOeHcama Ons 1ab0opamopHbIX
uccreooganuil. Ilpogedenvl oyeHKa YCIOBUll 8bIHOCA HCUOKOCMU C 3aD0S1 CK8AJICUHbL U OYEHKA
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VC0BUIL KOPPO3UU  CKBAICUHHO20 000PY008aHUs, d MaKdce Oanbl peKomeHoayuu no 6vibopy
ONMUMANLHO20 PeNCUMA IKCNIYAMAYUYU CKBANCUHBI HA OCHOBE NOLYYEHHbIX 0eOUmo8.
Knrouesvle cnosa: cmayuoHapHulil pedcum, HeCMayuOHAPHBIL PEXNCUM, BbIHOC HCUOKOCMU,

KOppo3usi.

Introduction

Administratively, the Kruk deposit is located
on the territory of the Karaulbazar district of the
Bukhara region of the Republic of Uzbekistan (Fig.1).
Tectonically, the deposit is located in the Central part
of the Chardzhou tectonic stage, which complicates
the eastern on-board zone of the Amudarya
depression. The main structural elements of the area
are the Ispanli-Chandyr and Dengizkul shaft-shaped
uplifts and the Kushab trough separating them.

The geological structure of the described
deposit includes dislocated rocks of Pre-Jurassic age
and sedimentary cover deposits represented by rocks
of the Jurassic, Cretaceous, Paleogene, Neogene and
anthropogenic systems.
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lift). Upon completion of the study of the well in a
stationary filtration mode, a study was conducted
using the method of recording pressure recovery
curves. The research was carried out by direct
measurements at a depth of 1900 m (Fig.2).

In the Saphir module of the integrated KAPPA-
Workstation platform (v 5.30), the interpretation of
the level recovery curves has been performed. In the
interpretation, the effective power was assumed to be
5.1 m and porosity 8% according to the geological
model. The main interpretation results obtained
during the processing of level recovery curves are
shown in Table 1.

Table 1

Results of Hydrodynamic studies

1.The main results of the interpretation
11 | Stratum pressure at the i MPa
manometer level, Pman
Pressure on upper perforation
holes, Pyph
Stratum pressure at the level of
1.3 | the middle of the perforation 3,50 | MPa
interval,Pmpi
Stratum pressure at the depth of

1.2 3,45 | MPa

L4 1 the oil-water contact, Powc 4,2 | MPa
: 2.Conclusion
Fig.1. Measurement of annular pressure 2.1 | Research quality evaluative
. character

Hydrodynamic studies of the object were
performed by recording the level recovery curve and
annular pressure using an echo sounder (level gauge).
In Fig.1, you can see sharp stepwise jumps in the level
of liquid and annular pressure in a stopped well. This
is most likely due to the leakness of the wellhead
equipment, which in the future will have an impact on
the recalculation of bottomhole pressure (Fig. 2). Itis
possible to calculate the estimated reservoir pressure
parameters in the process of interpreting the data.
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Fig.2. Measurement of bottomhole pressure at a
depth of 1900 m
The well was investigated using a single
stationary direct flow filtration mode without a union.
The study on the stationary filtration mode was
carried out by supplying gas to the annular space (gas

Reliability of interpretation results
Pstratum ON the upper perforation
interval

2.2 Satisfactorily

Hydrodynamic studies on non-stationary
filtration modes. Well investigations by the pressure
recovery curves method were carried out after the
well was put into operation.

In the Saphir module of the integrated KAPPA.-
Workstation platform (v 5.30), the interpretation of
the pressure recovery curves is performed. The
analysis was carried out at a reservoir thickness of 21
m and a porosity of 11.06%.

Based on the result of the analysis of the
pressure derivative, a well model with a linear
influence of the Hegeman well bore was adopted, the
reservoir model is homogeneous. The filtration
parameters of the collector obtained during the
processing of pressure recovery curves are shown in
Table 2.

Table 2
Pressure recovery curves processing results

Parameter Parameter | Parameter Dimension
designation| value

Stratum Par 78,07 | kglsm?

pressure
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Parameter | Parameter | .. .
Parameter . : Dimension
designation| value
Bottom-hole P, 5.1 kg/sm?
pressure
Depression AP 72,97 kg/sm?
. (m*/day)/
Productivity Q/ AP 0,16 (kgs/sm?)
Permeability k 0,15 md
Conductivity kh 3,15 md*m
Skin factor S 34,77 | dimension
less.
Exploratlon Rux 97,54 m
radius
Debit Q 12,6 m®/day
Table 3

The main results of research on the modes

Types and Ne of control | Stand-alone digital pressure
and measuring devices gauge-thermometer-6
Ne6438
Measurement/research Gaz lift Pressure
= of union (mm) Recovery Curve
Start date of work 07.03.2021 | 08:03.2021
Start-up time 17:30 07:30
Date of end 08:03.2021 | 15:03.2021
Stop time 06.00 09.00
Pressure
Buffer 8,6 36,7
Bottomhole 5,1 42,5
At depth 1900 1900
Gas temperature
Buttomhole 92,6 96,4
Debit
Liquid thousand m®/day 12,6

Time, h

Fig.3. Diagnostic graph of the KVVD

Conclusion

A full range of gas dynamic and gas condensate
studies was performed in the well of the Kruk field.

The above interpretation results are evaluative
character. Based on such data, it is impossible to
reliably estimate reservoir pressure and well
productivity. The difficulty lies in the reliability of the
level measurement and the absence of sound velocity
measurement. The speed of sound depends on the
composition of the gas, pressure and temperature. The
level recovery curves method is outdated and is

practically not used for oilfield practice, only for the
diagnosis of technological parameters of well
operation modes. The duration of registration of the
level recovery curves was 101.0 hours. The initial
reservoir pressure, taking into account the given
history of the well, was 3.45 MPa at the level of the
upper perforation interval (2325 m). Due to the
incorrect data presented, the interpretation results are
evaluative.

To obtain reliable information about the
bottomhole zone of the well, it is recommended to
measure with a frequency of 5 minutes at a working
well for at least two hours. Further, after closing the
well at the level recovery curves for two hours — every
10 minutes, the next two hours — every 30 minutes,
and thereafter every hour. When solving the problem
of determining reservoir pressure and productivity
coefficient: the first 12 hours every hour, then for 12
hours — every two hours, then every 4 hours. In wells
with a long pressure recovery time, the frequency of
measurements after 48 hours of the level recovery
curves registration can be reduced to 2 times a day.
Before stopping the well in front of the KVU, it is
necessary to beat off the level for at least 2 hours with
a frequency of 10 to 20 minutes to determine the
dynamic level, and then calculate the downhole
pressure in the operating mode.
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