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AHOTAIISA

Y po6oTi po3IIIAIAIOTECS CYy4acHI HAMPSMKHA PO3BUTKY TEXHIYHUX 3aCO0IB AJIs
HaXWJICHO-HAIPABJICHOT0 OypiHHS CBEP/IJIOBUH B Y KpaiHi.

Y TeopeTWuHId YaCTHHI JA€THCS OTJIAJ 1CTOpIi PO3BUTKY OOJIaJHAHHS JIJISt
MOXHUJIO-CKEPOBAHOTO OYpiHHS, KiIacu]ikalii KOMIOHOBOK HU3Y OypHIbHOI KOJIOHH,
enemenTiB KHBK mist OypinHa rimOokux 1 HaArIUOOKMX IMOXHIIO-CIIPSIMOBAHUX 1
TOPU30HTAJILHUX CBEPIJIOBUH. PO3risaaoThcsi OCHOBHI THIM KOMIIOHOBOK HHU3Y
OypmiIbHOI KOJOHHU, iX TepeBaru Ta Hemoiiku. [IpoananmizoBaHO HOBI TEHIEHIIT B
po3Butky enementiB KHBK, crpsiMmoBani Ha mijfBuIlleHHS €(QEKTUBHOCTI OypiHHS
MIMOOKUX 1 HAATTUOOKHUX MOXHIIO-CIPSIMOBAHUX 1 TOPU30HTAJIBHUX CBEPJIJIOBUH.

VY aHanTUYHIM YacTWHI aHAI3y€ThCS MOTOYHUM CTaH EKCIUTyaTalliiHOTO
OypinHs B YKpaiHi. BusiBieHi OCHOBHI Mpo0JieMH MPU MOXUIO-CIIPSIMOBAHOMY OYpiHHI
TIIMOOKUX 1 HAATJIMOOKHX CBEPAJIOBHH, a TaKOXX HETaTHMBHHUM BIUIUB HEMPABUIHHO
nigiopanoro obnagnanHsa. [IpoananizoBaHo €()EKTHUBHICTh Cy4acHOTO OOJIaHAHHSA
1U1s1 00pOTHOU 3 HETATUBHUMHM (PAKTOPAMH.

VY mpakTUyHIN YaCTUHI PO3TIISIAETHCS BUKOPUCTAHHS TEXHOJIOT1M Ha pealbHUX
npoekTax B YkpaiHi. [IpoaHamizoBaHO €KOHOMIYHY PEHTAOENbHICTh 3aCTOCYBaHHS
Cy4acHUX TeXHoJorii. Po3poOieHi pekomeHpaalli moao BUOOpY oOOJagHAHHS s
OypiHHS MTMOOKUX 1 HAATIUOOKUX CBEP/IJIOBHH B YKpaiHi.

VY dinancoBiii yactuHi npoBoauThcs SWOT-aHani3, aHaili3 KOHKYPEHTHUX
TEXHIYHUX pIIIEHb 3 TMO3MIII pPecypcoePeKTUBHOCTI Ta PECYpPCO30EpeKEeHHS,
dbopMyBaHHS OpraHi3alifiHOI CTPYKTYpH YMPABIIHHSI 1HXEHEPHUM IPOEKTOM,
CKJIaJaHHsl OIODKETY pPO3pOOJIEHHS Ta BIPOBAIKEHHS 1HKEHEPHUX PIlIECHb, aHaJI3
0€330UTKOBOCTI 1HXKEHEPHOT'O MPOEKTY, OLIHKA €(PEKTUBHOCTI 1HKEHEPHHUX PIIlICHb,

aHaJI13 TOTCHIIIMHUX PU3HKIB 1 PO3POOICHHS 3aX0/IiB MO0 IXHBOTO YIPABIiHHS.



ANOTATION

The paper discusses the current trends in the development of technical means for
directional drilling in Ukraine.

The theoretical part provides an overview of the history of directional drilling
equipment development, classification of drill string bottom layouts, BHA elements
for drilling deep and ultra-deep directional and horizontal wells. The main types of drill
string bottom layouts, their advantages and disadvantages are considered. New trends
in the development of BHA elements aimed at increasing the efficiency of drilling deep
and ultra-deep directional and horizontal wells are analysed.

The analytical part analyses the current state of production drilling in Ukraine.
The main problems in directional drilling of deep and ultra-deep wells, as well as the
negative impact of improperly selected equipment, are identified. The efficiency of
modern equipment to combat negative factors is analysed.

The practical part considers the use of technologies in real projects in Ukraine.
The economic profitability of modern technologies is analysed. Recommendations for
the selection of equipment for drilling deep and ultra-deep wells in Ukraine have been
developed.

The financial part includes a SWOT analysis, an analysis of competitive
technical solutions in terms of resource efficiency and resource conservation, the
formation of an organisational structure for managing an engineering project,
budgeting for the development and implementation of engineering solutions, break-
even analysis of an engineering project, evaluation of the effectiveness of engineering

solutions, analysis of potential risks and development of measures to manage them.



BCTYII

Hapasi o6csiru nerko Bua0O0yBHUX 3anaciB HAQTH B YKpaiHi BUCHAXKYIOTHCA, 110
MPU3BOJAUTH 10 30UIBIICHHS TIMOMHU OypiHHS 1 YCKIaAHEHHS Tpo]iIiB CBEpPAJIOBHUH.
Jns 30epekeHHs peHTa0eIbHOCTI Ta 3HI)KCHHS TEPMIiHIB OYIIBHHUIITBA TIHOIIHUX
CBEP/IJIOBHH MOTPIOHE 3aCTOCYBaHHS CUCTEM PI3HUX MPHUCTPOIB 1 00JIaTHAHHS.

[Tin6ip ontumanbhoi KHBK mis miHimizamii mpoGieM mijg 4ac OypiHHS
IIIMOOKUX CBEPJJIOBUH € OJJHUM 13 NIEPIIOYEPTrOBUX 3aBJIaHb MPU CTBOPEHHI MPOEKTY
CBEp/UIOBUHU. ['pamMoTHHMI BHOIp HEOOXITHMX €JIEMEHTIB 1 IXHE MPaBHIbHE
po3TantyBaHHsl B OypWJIbHIN KOJIOHI 3HWKYE PU3HMKH aBapiil 1 YCKJIaJHEHb IiJl 4ac
OypIiHHS CBEp/JIOBHHH.

Marictepcbka poOOTa CKIATAETHCS 13 aHOTAIlli, BCTYIy, YOTHUPbOX PO3JIILIIB,
3araJlbHUX BUCHOBKIB IO POOOTI, CHUCKY BUKOPUCTAHUX JKEPEll.

Metor pob0TH € BCceOIYHUI aHaji3 CydyaCHUX HAMPSAMKIB PO3BUTKY TEXHIYHUX
3ac001B JUIsl HAXUJICHO-HAMPABIIEHOTO OYPIHHSA CBEP/IOBUH B YKpaiHi.

JU1st TOCSATHEHHS 11€1 METH HEOOX1AHO BUPIIIUTH HACTYIIHI 3aBJAAHHSL:

- O3zHalloMUTHCST 3 ICTOPIEI0 PO3BUTKY OOJAQAHAHHA JJS MOXMUJIO-
CKEpOBAHOTO OypiHHS;

- Hatn ormsin kinacu@ikanii KOMIOHOBOK HHU3Y OYpMJIBHOI KOJIOHM Ta
enemenTiB KHBK nnst OypiHHS riamOOKuX 1 HaATIMOOKUX TMOXHIJIO-CIPSIMOBAHUX 1
TOPU30HTAILHUX CBEP/JIOBHH;

- [IpoanainizyBaTi NOTOYHMI CTaH €KCILTyaTalliHOTO OypiHHA B YKpaiHi;

BusHauutu OCHOBHI mpoOJieMH TpU TMOXHIO-CIPSIMOBAaHOMY OypiHHI
rIMOOKUX 1 HAATIIMOOKUX CBEP/IJIOBUH;

- [IpoananizyBaTi €EeKTUBHICTh CY4aCHOTO OOJIaIHaHHS JjIsi OOpPOTHOU 3
HEraTUBHUMU (DaKTOpaMHU;

- O3HAaOMHTHCS 3 BUKOPUCTaHHSIM CY4YaCHHX TEXHOJOTIH Ha pealbHUX
MPOEKTax B YKpaiHi;

- [IpoanainizyBaT €KOHOMIYHY PEHTAOENbHICTh 3aCTOCYBaHHS Cy4YaCHHMX

TEXHOJIOT1H;



- Po3pobutu pexkomenpgaiiii 1moa0 BUOOpPY oOJagHaHHS i OypiHHS
IIMOOKHUX 1 HAATIMOOKUX CBEP/IJIOBUH B YKpaiHi.

O0'ekT nmoc/igxeHHA — €QEKTHUBHICTh 3aCTOCYBAHHS CYYaCHUX TEXHIYHHX
pIIIeHb TSl 3SMEHIIIEHHS BIUIMBY HETaTUBHUX YMHHHUKIB MPU OYIBHUIITBI TTTMOOKHUX 1
HAJTTTHOOKUX CBEP/IJIOBUH.

Ilpeamer pgocaimxeHHss — oOOJaJHAHHS KOMIIOHYBaHHS HHU3y OypHIIBHOI
KOJIOHHU.

HaykoBa HOBH3HA po0OTH:

« IlpoBeneHo aHami3 CydyacHUX TEXHIYHUX PIllIEHb, COIPIMOBAHUX HA 3MEHIIICHHS
BIUIUBY HETaTUBHUX YHMHHUKIB TIpU OYJIBHUITBI TJIHOOKUX 1 HAATIMOOKHX
CBEP/JIOBHH, 3 YPaxXyBaHHSAM I'€0JIOTO-TEXHIYHIX YMOB YKpaiHu.

o Bu3zHavyeHO oNTUMAaBHI TEXHIYHI PIICHHS JIsl SMEHIIICHHS BIUIMBY HETaTUBHUX
YUHHUKIB NMpU OyAIBHULTBI INIMOOKUX 1 HAATJIMOOKUX CBEPIVIOBUH B KOHKPETHUX
re0JIOr0-TEXHIYHUX YMOBAX.

IIpakT4yHa HIHHICTH POOOTH:

o PesynbpTaTu gOCHKEHHS MOXKYTh OyTH BUKOPUCTaHI /711 BAOOPY ONTUMAJIbHUX
TEXHIYHUX PIIIEHb, CIIPSIMOBAHUX Ha 3MEHIICHHS BIUIMBY HETaTUBHUX YUHHUKIB MPU
OyIIBHUIITBI TJIMOOKUX 1 HAATTMOOKUX CBEPAJIOBHUH.

o BnpoBamxkenus pe3yJIbTaTiB JOCIIKEHHS JI03BOJIUTH MIBUIIATH
e(deKTUBHICTh OY/IIBHUIITBA TTUOOKUX 1 HAATTIMOOKUX CBEPIJIOBUH, 3HU3UTH PUZUKHU
BUHWKHEHHS aBapiiHUX CHTYyalliif, a TaK0oX 3MEHIIUTH HETaTUBHWHA BIUIMB Ha
HABKOJIUIITHE CEPEIOBUIIIE.

OO0csar BunyckHoi kBagidikaniiHoi podoTtu — 65 cTtopiHok, 24 pucynku, 17

Tabmuup, 40 mKepern.



INTRODUCTION

The volume of easily recoverable oil reserves in Ukraine is currently being
depleted, leading to an increase in drilling depths and more complex well profiles. To
maintain profitability and reduce the time required to construct deeper wells, a system
of different devices and equipment is required.

Selecting the optimal BHA to minimise problems during deep well drilling is one
of the primary tasks when creating a well design. Proper selection of the necessary
elements and their correct placement in the drill string reduces the risk of accidents and
complications during well drilling.

The master's thesis consists of an abstract, an introduction, four chapters, general
conclusions, and a list of references.

The purpose of the work is to provide a comprehensive analysis of the current
trends in the development of technical means for directional drilling in Ukraine.

To achieve this goal, the following tasks need to be solved:

- To get acquainted with the history of development of equipment for directional
drilling;

- To provide an overview of the classification of drillstring bottom layouts and
BOP elements for drilling deep and ultra-deep directional and horizontal wells;

- Analyse the current state of production drilling in Ukraine;

- Identify the main problems in directional drilling of deep and ultra-deep wells;

- Analyse the effectiveness of modern equipment to combat negative factors;

- Learn about the use of modern technologies in real projects in Ukraine;

- Analyse the economic profitability of modern technologies;

- Develop recommendations for the selection of equipment for drilling deep and
ultra-deep wells in Ukraine.

Object of research - analysis of the effectiveness of modern technical solutions to
reduce the impact of negative factors arising during the construction of deep and ultra-
deep wells

The subject of the study is the equipment for the bottom of the drill string.

10



3AT'AJIBHI BUCHOBKH

1. Cy4acHe TexHOJOT14YHE 00IaIHAHHS JJIs1 OypiHHS CBEPIOBUH:

- J103B0oJIsI€ 3HAYHO CIIPOCTUTH Ipoliec OyAIBHUIITBA CBEP/IJIOBHH.

- MiHiMi3y€ BIUIMB HETaTUBHUX (PAKTOPIB, TAKUX SK T'€OJOTIYHI YCKIaJHEHHS,
aHOMaJIbHUI THUCK, BUCOKA TeMIIepaTypa, KOpo3is TOLIO.

- 3abe3reuye CTINKICTh CTOBOYpa CBEPAJIOBUHHU.

- Jlo3Bosisie npocsratd raubwaM moHax 15 000 M, mo poOUTH MOKIMBHM
BU1I00yTOK BYTJICBOJ/HIB 3 paHillle HEAOCTYITHUX IJIACTIB.

2. ExoHOMIYHA JOIIIBHICTh Ta €PEKTUBHICTH O0JIaJHAHHS:

- 3acToCyBaHHS OUIBIIOCTI TUITIB OOJaJHAHHSI OOMEXKYETHCS iX €KOHOMIYHOIO
TOLIBHICTIO.

- HeoOx11HO peTenbHO OLIHIOBATH BUTPATH Ha NMPHI0aHHS Ta E€KCIUTyaTallio
oOJnajiHaHHS, a TAKOK MOTO BIIMB Ha 3arajbHy €eKTUBHICTH OypiHHS.

- B nedxkux Bumajkax BUKOPUCTaHHS KJIACMYHMX KOMIOHYBaHb 3 B3]l moxke
OyTH OLIBII €EKOHOMIYHO BUT1JIHUM, HI’K 3aCTOCYBaHHS HOBUX TE€XHOJIOT1M.

3. AHani3 eeKTUBHOCTI Cy4aCHUX TEXHIYHUX PIIICHb:

- B pamkax pocnimkeHHs OyJo MpoaHaidi30BaHO IIMPOKUN CHEKTP CydacHHUX
TEXHIYHUX PIlIeHb AJs1 OypIHHS IMUOOKHX 1 HAATJIMOOKUX CBEP/IJIOBUH.

- JlocnipkeHHs BKITIOYAJIO aHali3 KOMITIOHOBOK HU3Y OypUIIbHOT KOJIOHH, JIOJIOT,
BUOIMHUX JIBUTYHIB, pOTOPHO-KEPOBAHUX CUCTEM, TEJIECUCTEM, OypUIIBbHUX TPYO Ta
IHITUX €JIEMEHTIB.

4. TopiBHSJIBHUI aHaNI3 00NaAHAHHS Uil 3HUKEHHS HETaTMBHOTO BIUIMBY Ha
enementn KHBK:

- byno mnpoBeneHO TOPIBHSUIBHUM aHai3 pI3HUX THUMIB OOJaJHAHHS,
CHPSMOBAHOTO HA 3HIDKEHHS HETaTUBHOTO BIUTMBY Ha enemeHTH KHBK.

- JlochipKeHHS IIOKa3zajao, IO JASAKI THIHM OOJIaJHAaHHS HE € JOCUTH
e(pEeKTUBHUMU B PEAIbHUX YMOBaX.

- HeoOxigHO po3pobisiaTh HOBI Ta OUIbII €(PEKTHBHI TEXHIYHI PIIICHHS IS
3axucty enementiB KHBK Bix 3HOCY, BiOpailii Ta iHIINX HETATUBHUX (PAKTOPIB.

5. [IpakTuyH1 peKOMEeHAAl1:

11



- BubGip oGnagHanHs 111 OypiHHS TJIMOOKHUX 1 HAATIMOOKHMX CBEPJIJIOBHUH
MOBUHEH 3/IIHCHIOBATHCA HA OCHOBI PETENHHOTO aHaNi3y T'e0JOro-TEXHIYHUX YMOB,
€KOHOMIYHOI JIOIIJILHOCTI Ta MPAKTUYHOI €(peKTUBHOCTI.

- HeoOximHO TpOAOBXKYBaTH AOCHIIKEHHS Ta PO3POOKY HOBHX TEXHIYHUX
pitmeHs i OypiHHS TIMOOKHMX 1 HAATIMOOKMX CBEPIJIOBHH, CIPSIMOBAHMX Ha
MIJBUIICHHS €(peKTUBHOCTI Ta Oe3MeKu OypiHHS, a TaKOXK HA 3HUKEHHS HEraTUBHOTO

BIINIMBY Ha HABKOJIMIITHE CCPCAOBUIIIC.

12



GENERAL CONCLUSIONS ON THE WORK

The use of various modern technological equipment makes it possible to simplify
well construction and reduce the impact of negative factors. Technical solutions
currently allow for the construction of wells with a wellbore length of more than 15,000
meters.

However, the use of most types of equipment is limited by its economic
feasibility and efficiency in real-world conditions. There is no urgent need to develop
a range of technical solutions for drilling oil and gas wells. Currently, the optimal
classical layouts with high velocity drilling fluid are used for well drilling.

In the analytical final qualification work, the efficiency of using modern
technical solutions for the construction of deep and ultra-deep oil and gas wells was
analyzed. The economic profitability of specific types of equipment was substantiated.

A comparative analysis of equipment to reduce the negative impact on the BHA

elements and justification of their unsuitability in real conditions was carried out.

13
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