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Abstract: Drilling technology plays a crucial role in oil and gas production,
directly impacting operational efficiency, safety, and environmental compliance.
This study presents an integrated analysis of drilling techniques, equipment, and
operational parameters used in oil and gas wells in Uzbekistan. Emphasis is placed
on directional drilling, mud circulation, wellbore stability, and metrological
control. Experimental data, supported by graphical representation of penetration
rates and pressure trends, illustrate optimal operational practices. The results
underline the importance of adherence to national (O‘zDSt) and international
(ISO/API) standards for reliable hydrocarbon extraction.
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TEXHOJIOT'USA BYPEHUSA HE®TEI'A30BbIX CKBAYKHUH:
OIIEPAIIMOHHBIE INTPAKTUKHU U OIITUMU3ALIUSL
DOOEKTUBHOCTH

JOpram Cadaposuu Mup3saesn

JNouent Kapmmiickoro rocy1apcTBeHHOT0 TEXHHYECKOT0
YHUBEpPCHUTETA,

Kapumn, Pecny0sinka Y30ekucran

AnHoTanusi: TexHonorus OypeHHs] UTPAeT PEIIANIyI0 poJib B J00bIUE
He(TH W Ta3za, HaNpsMyr BIUAs Ha 3(QPEKTUBHOCTH PabOThI, OE30MACHOCTH H
COOMIOICHHE DJKOJOTHYECKMX HOpPM. B JaHHOM wccienoBaHUM TpeICTaBICH
KOMITJIEKCHBI aHaJIM3 METOJIOB OypeHUs, 00OpYAOBaHHS W IKCIUTyaTaIMOHHBIX

napamMeTpoB, UCIOJIb3yeMbIX Ha He(Tera3oBbIX CKBaXXMHAX B Y30€KUCTaHE.
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Oco0oe BHHMaHUE yAENsAeTCS HAKIOHHO-HAIPABICHHOMY OypEHHUIO, ITUPKYIISINHA
OypoBOro pacTBOpa, YCTOWYMBOCTH CTBOJIa CKBOKHHBI M METPOJIOTHYECKOMY
KOHTPOJIF0.  DKCIIEPUMEHTAJIbHBIC JaHHBIC, MOJKPEIUICHHbIE TpadudecKkum
MPEACTABIICHUEM CKOPOCTH TMPOXOAKA ¢ TEHACHIMN W3MCHEHHS JaBJICHUS,
WUTIOCTPUPYIOT ~ ONTHUMajJbHBIC  OINEpAllMOHHBIC  TPAKTUKUA.  Pe3ynbrarhl
MOAYEPKUBAIOT  BaXHOCTb  cOONMIOfieHUsT  HamuoHaibHBIX  (O‘zDSt) wu
mexayHapoanbix (ISO/API) cranmapToB i1st HaAEXKHON JOOBIYM YTIIEBOJOPOIOB.

KaroueBbie ciaoBa: TexHomoruss OypeHusi, HedTerazoBble CKBaXHHBI,
HAaKJIIOHHO-HANpaBJeHHOe  OypeHue,  [HUPKYJsaius  OypoBOro  pacTBopa,
METPOJIOTUYECKHE CTAHIAPTHI.

Introduction: The global energy demand and domestic production needs in
Uzbekistan necessitate efficient and safe drilling technologies. Well drilling
determines not only the success of hydrocarbon exploration but also long-term
production rates. Modern technologies, including top-drive rotary rigs, downhole
motors, and measurement-while-drilling (MWD) tools, allow precise trajectory

control and reduced formation damage.

Figure 1: Schematic of a modern rotary drilling rig
Materials and Methods
1. Drilling Methods

« Rotary Drilling: Conventional vertical wells using rotary rigs.
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o Directional and Horizontal Drilling: Deviation control using MWD and
rotary steerable systems.

e Mud Circulation Systems: Mud density (10—-18 ppg) optimized for wellbore
stability; circulation rate 300—-600 1/min.

« Blowout Prevention: Surface BOP rated for 5,000 psi with pressure sensors
and metrological calibration.

2. Equipment Metrological Control All measurement devices follow:

« National standards: O‘zDSt 8.001, O‘zDSt 20287

« International standards: ISO 10012, API RP 13B-1, ISO 10423 Calibration
and periodic verification ensure measurement reliability for pressure and flow
sensors, mud density and viscosity instruments, and well trajectory instruments.

3. Data Collection Operational data collected from 10 exploratory and
production wells in southern Uzbekistan:

« Penetration rate (m/h)

« Wellbore inclination and azimuth (°)

e Mud density and rheology

« Borehole pressure (psi)

o Drill string torque and rotation speed

Effect of Mud Density on Penetration Rate
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Figure 2: Graph of penetration rate versus drilling depth for vertical and
directional wells
4. Sample Analysis

«Core and cuttings samples analyzed for porosity, permeability, and
lithology.
« Mud filtrate analyzed for chemical composition.

« Measurements repeated three times to determine standard deviation.

Results
Parameter Vertical Directional
Wells Wells
Average Penetration Rate 10.2 8.7
(m/h)
Max Inclination Deviation (°) 1.5 2.9
Mud Density (ppg) 12.5+0.2 12.8 £0.3
Borehole Pressure (psi) 2,450 +£30 2,470 £40
Observations:

1. Directional wells require lower penetration rate due to trajectory
adjustments.

2. Borehole stability maintained with mud density control 0.2 ppg.

3. No blowout incidents due to reliable BOP and pressure monitoring.

4. Discussion Combining conventional rotary drilling with directional

control and metrologically verified equipment enhances efficiency and safety.

"Ixonomuka u counym" Nel(140) 2026 www.iupr.ru



200 ~

—8— PDC Bits

1804 | —m— Roller-Cone Bits
e 160 -
<
L 1490
=
o
=120

100 | | | | | |

0 50 100 150 200 250 300
Depth (m)

Figure 3: Borehole pressure versus depth with real-time MWD overlay

e Metrological Assurance: Regular calibration of sensors ensures data
accuracy.

 Operational Efficiency: Optimized mud systems reduce drilling time by
~12%.

« Environmental Safety: Proper cuttings handling reduces contamination.

Challenges:

o Training personnel on MWD/LWD tools.

« Initial capital costs for automation and metrological equipment.

« Maintaining reliability under HTHP conditions.
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Figure 4: Flow diagram of drilling operations with real-time measurement and
control points
Conclusion. Modern drilling practices in Uzbekistan, adhering to O‘zDSt,
ISO, and API standards, enable reliable trajectory control, reduced wellbore
instability, and consistent penetration rates. Metrological control ensures drilling
parameters are within allowable tolerances, supporting scientifically justified

operational decisions.
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