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AHOTAIISA

Y po0oTi po3rasaaeTsess mpodieMa MPOMUBAHHS TOPU3OHTAIBHUX 1 MOXUIIO-
CIPSIMOBAHUX CBEPJIOBUH. [IpOMUBHI piIMHU BIIrPalOTh BaXXJIUBY POJIb Y MPOIEC]
OypiuHs, 3a0e3meuyroun e(peKTUBHE BUIANCHHS MUIaAMYy, OXOJIO/HKCHHS 1 3MaIleHHS
OypOBOT0 IHCTPYMEHTY, a TAKOXK 3aro0iraHHs pyHHYBAaHHIO CTIHOK CBEPIJIOBUHHU.

Y poOoTi aHami3yeThCs 3aCTOCYBaHHS MPOMUBHUX PIAUH Mjig  OypiHHS
TOPU30OHTAILHUX MAUISHOK. BCTaHOBIEHO, 10 A TaKUX CBEPIJIOBHH HEOOXITHO
BUKOPUCTOBYBAaTM  MPOMHUBHY  pIIMHY 3  BHCOKMMH  €KCIUTyaTallliHUMH
XapaKTEepUCTUKAMU, 30KpEMa, 3 BUCOKOIO CTIHKICTIO J0 KaBiTallli, HU3bKOIO B'SI3KICTIO
Ta XOPOIIUMH MHIOYMMH BIACTHBOCTSIMH.

VY po6OTiI po3rIsiIatOTHCS JIBA OCHOBHHUX CIIOCOOM MPUTOTYBaHHS €MYJIbCIHHUX
pPO3YMHIB Ha BYIJIEBOJHEBI OCHOBI: CTaHAapTHA TEXHOJIOTISI HAa CBEPIJIOBUHHIN
MalJaHYMKy Ta aJIbTEpHATUBHA TEXHOJIOTiS 3 BHKOPHUCTAHHSM YJILTPAa3BYKOBOTO
BILJIUBY.

B pesynpraTi mpoBeaeHUX JAOCHTIKEHb BCTAHOBJICHO, IO albTEPHATHBHA
TEXHOJIOT1sI TPUTOTYBaHHS €MYJIbCIMHMX PpO3YMHIB Ma€ psJl IepeBar mepea

CTaHAAPTHOIO T CXHOHOFi€IO, 30KpEMa:

. M1JBUIIIEHA CTA01IBHICTh €MYJIbCIH 1O KaBiTallii;
. 3HIKEHA B'SI3KICTh €MYJIbCI;
. MOJTINIIEH MUIOY1 BIACTUBOCTI €MYJIBCIH.

Takox BCTaHOBIJIEHO, 1110 YACTOTH YJIbTPa3ByKOBUX XBUJIb 1 TPUBAJIICTh BIUIUBY
yJIbTPa3BYKy Ha MapaMeTpu eMyJbCiii MarOTh 3HAYHHUM BIUMB. [Ipu ontumanbHOMY
BUOOP1 IIUX TTapaMeTpiB MOKHA ICTOTHO MOJIMIIUTH AKICTh €MYJIbCIHHUX PO3UYHHIB.

Pesynbraty mociimkeHb, mpeacTaBiieHl B poOOTi, MOXYTh OyTH BUKOPHUCTaH1
JUIsL pO3pOOKH €(PEeKTUBHUX TEXHOJIOT1M MPUTOTYBAaHHSA E€MYJbCIHHUX PO3UMHIB IS
MPOMUBAHHS TOPU3OHTAIBHUX 1 MOXUIIO-CHPSIMOBAHUX CBEP/JIOBHH.

Kurouosi cjioBa: 6ypoBi po3uMHU Ha BYIJIEBOJIHEBIH OCHOBI, YJIBTPAa3BYKOBHI

BILIUB, (D13UKO-XIMIYHI BIACTUBOCTI OypOBUX PO3UMHIB, €EKTUBHICTh OYPIHHS.
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ABSTRACTS.

The paper deals with the problem of flushing horizontal and directional wells.
Flushing fluids play an important role in the drilling process, providing effective
cuttings removal, cooling and lubrication of drilling tools, as well as preventing the
destruction of well walls.

The paper analyses the use of flushing fluids for drilling horizontal sections. It
Is established that for such wells, it is necessary to use a drilling fluid with high
performance characteristics, in particular, high resistance to cavitation, low viscosity
and good cleaning properties.

The paper considers two main methods of preparing hydrocarbon-based
emulsion solutions: the standard technology at the well site and an alternative
technology using ultrasonic impact.

As a result of the research, it was found that the alternative technology for
preparing emulsion solutions has a number of advantages over the standard technology,
in particular

- increased stability of emulsions to cavitation;

- reduced viscosity of emulsions;

- improved detergent properties of emulsions.

It has also been found that ultrasonic wave frequencies and the duration of
ultrasound exposure have a significant impact on emulsion parameters. The optimal
choice of these parameters can significantly improve the quality of emulsion solutions.

The results of the research presented in this paper can be used to develop
effective technologies for the preparation of emulsion solutions for flushing horizontal
and directional wells.

Key words: hydrocarbon-based drilling fluids, ultrasonic impact, physical and

chemical properties of drilling fluids, drilling efficiency.
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BCTYII

AKTYaAJbHICTh TEMH T0CTiIKEHHSA

3aryueHHs B €KCIUTyaTalliio 3aJIMIIKOBUX 3aIaciB Ha POJIOBUINAX ITI3HIII CTadll
pO3pO0KH BUMarae OypiHHS MOXMJIO-CIPSIMOBAHUX 1 TOPU30HTATHHUX CBEPIJIOBUH. Y
MO CKJamsacs OOCTAaHOBI 3apOPKYIOThCS HOBI BHMOTH MO0  ITiIBUIIICHHS
e eKTUBHOCTI mpolieciB OypinHa. Ha qaHOMy eTani TeXHOJOTIYHOTO PO3BUTKY Tally3i
e JOCSHKHO 3a paxyHOK 3HIDKEHHS HENpPOAYKTUBHOTO Yacy, BUTPAYAETHCS
KOMITaHIsIMU TIPU JIKBiJallii YCKJIaIHEHb, TOB'S3aHUX 3 HECTaOlIBHICTIO CTOBOYypa
CBEP/JIOBUH, IUISXOM 3aCTOCYBaHHS PO3YHMHIB Ha ByrieBojaHeBiit ocHoBi (PBO). [lo
nepeBar PBO BigHOCUThCS:

— BHCOKa 1HTiOyro4a 3/aTHICTh 1 HHU3bKa (QUIbTpallis, 10 3a0e3MeuyoTh
CTIMKICTh CTOBOYpa Ta MIHIMAJIbHE 3a0pyAHEHHS MPOAYKTUBHUX. TUIACTIB;

— CTIMKICTh 10 3a0pyJHEHHSAM IO Ja€ MOXJIMBICTH HWOro 0araTopa3oBOrO
MOBTOPHOTO BUKOPUCTAHHS;

— BHCOKa 3MalllyBajbHa 3[aTHICTh, L0 HIABUIIYE €()EKTUBHICTh OYpIHHSA
CBEP/JIOBUH 31 CKJIaJHUM MPOdiaem.

VY 1nux ymMoBax pO3YMHHU HA BYTJIEBOJHEBUN OCHOBI JO3BOJISIOTH BUPINIYyBaTH
HEJOCSDKHI JJI THIIMX THUIIB MPOMUBHUX PIAUH 3aBAaHHS, MOB'A3aH1 3 3a11001raHHAM
YCKJIQAHEHb TIPU TPOBENICHHI CBEPIJIOBUH Ta SIKICHUM PO3KPUTTSAM MPOIYKTUBHUX
I1acTiB. YCHIIIHOMY BHOPOBA/KEHHS JI@HOTO THIY PO3UYMHIB MEPEIIKOIKAIOTH
MOPIBHSHO BHUCOKI BUTpPATH 3 WOTO MPUTOTYBaHHA. B 3B'SI3Ky 3 UM, HaWOLIbII
CYTTEBHM € PO3pO0Ka pillleHb MO IHTEHCU(IKAIT TUCTIEPTYBaHHS 1 MIABUIIICHHS SKOCTI
3MIIIaHHS KOMIOHEHTIB mpunpurotyBandi PBO.

Meta poboTu

[TinBuiieHHs e(heKTUBHOCTI OyI1IBHUIITBA CBEPAJIOBUH 32 PaXyHOK (hOpMYBaHHS
CTaOILHOIO  CTPYKTYpU OYpOBOTO pO3UMHY Ha BYIJICBOAHEBUM OCHOBI 3
peryaboBaHUMHU (PI3UKO-MEXaHIYHUMHU BIIACTUBOCTSMHU METOJIOM YJIBTPA3BYKOBOTO

BIUIMBY Ha CTa/il 3MillIaHHS KOMIIOHEHTIB Ta UCIIEPTyBaHHS.



3aBa1aHHA JOCTIKEeHD:

1. PosrasHyTtH oco0auBocTi 3actocyBanHs PBO aiig OypiHHSA TOpU30HTaIBHUX
TaMOXUJIO-CIPSIMOBAHUX CBEPIJIOBUH.

2. TlpoananidyBaTu ICHYIOUi CIIOCOOM MPHUTOTYBAaHHS €MYJIbCIHHUX PO3YHHIB
Ha BYTJICBOJHEBIN OCHOBI.

3. Busznauutu mnapameTpu AJii KOHTPOJIIO TEXHOJOTIYHHUX BIIACTUBOCTEU
EeMYJIBCIHHUX OYpOBHUX PO3UYHHIB, IPUTOTOBJICHUX PI3HUM METO/IaMHU.

4. Po3poOuTu METOIUKY MPUTOTYBAaHHS PO3UMHY Ha BYTJIEBOJHEBHUIl OCHOBI3
3aCTOCYBaHHSM YJIbTPA3BYKOBOTO BIUIMBY 1 BHKOHATH MOPIBHSUIBHI JIOCHIIKEHHS
eMYJIbCIMHUX OypOBUX PO3UYMHIB, IPUTOTOBJICHUX PI3HUMHU METO/IaMH.

5. OWHUTH BIUIMB CINOCOOYy TMPUTOTYBaHHS €MYJbCIHHOrO OypoBOroO
PO34YMHY Ha TEXHIKO-€KOHOMIYHI MOKa3HUKHU OypiHHS.

HaykoBa HOBHM3Ha po0oTH — OOIPDYHTOBAaHO MEXaHI3M MiJABUIICHHS
CTaOUIBHOCTI  €MYJIbCIHMHOrO OypOBOrO pPO3YMHY Ha BYIJIEBOJHEBUM OCHOBI
CTBOPEHHSIM PETyJbOBAaHOIO KaBiTallli NUIIXOM 3aCTOCYBaHHS YJIbTPa3BYKOBOIO
BILIMBY.

IIpakTyHa HiHHICTH po0OTH

— Po3pobnena meToauka IpUroTyBaHHS €MYJbCIMHUX OypOBHUX PO3UYMHIB
JO3BOJISIE CKOPOTUTHU Yac MPOBEIEHHSA J1a0OpaTOpHUX BUIPOOYBaHb Ha CTaIsAX
MPOCKTYBaHHS, i1 BIAOOpaXEHHS B MPOEKTaX Ha OYIIBHUIITBO CBEPJJIOBHH, 1
OIMEpPAaTUBHOIO JIOOMPALIOBAHHS PEUENTYyp MPH YUYacTi B JIKBIAAL]l aBapiil.

— Martepianu mMarictepcbkoi poOOTH 3ampOIIOHOBAHO BUKOPHUCTOBYBATH B
HaBUYaJBLHOMY TIpolieci CTyneHTiB Ha kadeapi bral’ B mucummuinax “ TexHosmorii
OypIHHS CBEPAJIOBUH”, «PemoHT cBepaioBuH», «KOHTpOJIb Ta KepyBaHHS
CBEPJIJIOBUHOIO TIPU (DITHOIOTIPOSIBICHHSX .

MeTtoxoJ10risl i MEeTOIM TOCJIITKEHb

Y  po0oTi 3acTOCOBYBAJIUCS CTATUCTUYHI METOAM BHU3HAUCHHS BIUIUBY
KOHIIGHTpAIlii KOMIIOHEHTIB Ha €JEKTPOCTaOIIbHICTh PO3YMHIB HA BYTJIECBOIAHEBIN
ocHoBi (PBO). CTeHna0B1 Ta eKCriepuMEHTANIbHI JOCI1KEHHS BIUTMBY PI3HUX CIIOCOO1B

MPUTOTYBaHHS HA TEXHOJOTIYHI TTapaMeTPH PO3YMHIB Ha BYTJIEBOIHEBIM OCHOBI.
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Ctpykrypa i o6csar podoru. Maricrepcbka poOOTa CKIaJa€eThCcsl 31 BCTYITY,
YOTHUPHOX PO3JILIIB, BUCHOBKIB Ta CIIMCKY BUKOPUCTAHUX JiKepell. BoHa BuKIazeHa Ha
77 cTOpiHKaX, y TOMY YHCI1 /2 CTOPIHOK OCHOBHOTO TEKCTY, 22 PUCYHKIB, 8 TaOIHIIb,
5 CTOPIHOK CHUCKY BUKOpUCTaHUX Jikepel (40 HaliMeHyBaHb).

Maricrepcpka poOoTa BukoHaHa y HaBuanbHO-HAyKOBOMY IHCTUTYTI Ha(TH
1 rasy HamionansHoro yniBepcutery «llonTaBcerka momiTexHika imeHi HOpis
Konnpatroka» B 2023 porrl mij KepiBHUIITBOM K.T.H., JIOLIEHTa, JOIEHTa Kadeapu

OypinHsa Ta reosorii Matsima Onekcanapa BacmipoBrya.
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INTRODUCTION

Relevance of the research topic. The involvement of residual reserves in the
exploitation of fields at a later stage of development requires drilling of directional and
horizontal wells. In the current situation, new requirements are emerging to improve
the efficiency of drilling processes. At this stage of the industry's technological
development, this can be achieved by reducing the unproductive time spent by
companies in eliminating complications associated with wellbore instability by using
hydrocarbon-based muds (HMBs). The advantages of the mud include:

- high inhibitory capacity and low filtration, which ensure wellbore stability and
minimal contamination of productive formations;

- Resistance to contamination, which makes it possible to reuse it multiple times;

- high lubricity, which increases the efficiency of drilling wells with complex
profiles.

In these conditions, hydrocarbon-based solutions allow solving tasks that are
unattainable for other types of flushing fluids, such as preventing complications during
well drilling and high-quality penetration of productive formations. The successful
implementation of this type of solution is hampered by the relatively high costs of its
preparation. In this regard, it is most important to develop solutions to intensify
dispersion and improve the quality of mixing components in the preparation of mud.

Objective — To increase the efficiency of well construction by forming a stable
structure of hydrocarbon-based drilling mud with adjustable physical and mechanical
properties by ultrasonic exposure at the stage of mixing components and dispersing.

Research objectives:

1. To consider the peculiarities of the use of mud for drilling horizontal and
directional wells.

2. To analyse the existing methods of preparing hydrocarbon-based emulsion
solutions.

3. Determine the parameters for controlling the technological properties of

emulsion drilling fluids prepared by different methods.
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4. To develop a method for preparing a hydrocarbon-based solution using

ultrasonic exposure and perform comparative studies of emulsion drilling fluids
prepared by different methods.

5. To evaluate the effect of the method of preparation of emulsion drilling mud
on the technical and economic indicators of drilling.

Scientific novelty of the work — The mechanism of increasing the stability of
the emulsion drilling mud on a hydrocarbon basis by creating controlled cavitation by
applying ultrasonic action is substantiated.

Theoretical and practical significance of the work

The developed methodology for the preparation of emulsion drilling fluids
allows to reduce the time of laboratory tests at the design stages, for display in well
construction projects, and for the rapid refinement of recipes when participating in the
liquidation of accidents.

It is proposed to use the materials of the master's thesis in the educational process
of students at the Department of BtG in the disciplines "Well Drilling Technologies”,
"Well Repair", "Well Control and Management in Fluid Manifestations".

Research methodology and methods

The study used statistical methods to determine the effect of component
concentration on the electrical stability of hydrocarbon-based muds. Bench and
experimental studies of the impact of various preparation methods on the technological
parameters of the HBS.

Structure and scope of the master's thesis

Structure and scope of the work. The master's thesis consists of an introduction,
four chapters, conclusions and a list of references. It is presented on 83 pages,
including 75 pages of the main text, 22 figures, 8 tables, 5 pages of the list of
references (43 titles).

The master's thesis was written at the Educational and Research Institute of Oil
and Gas of National University "Yuri Kondratyuk Poltava Polytechnic" in 2023 under
the supervision of PhD in Engineering, Associate Professor, Associate Professor of

Drilling and Geology Department Oleksandr Matiash.



PO3/I1JI 1 CYYACHUM CTAH NUTAHHS CIIOPYI)KEHHS ITOXWJIO-
CIIPAMOBAHMUX CBEPJ1JIOBUH

1.1 PoJub OypoBuX po34MHIiB Ipu OypiHHS CBEepAJIOBHH

OnHi€er0 3 OCHOBHUX TMPUYMH 3HIKEHHS (DAKTHUYHOIO TPOSYKTUBHOCTI
TOPU3OHTAILHUX CBEPJIJIOBUH, 11O TIOPIBHIHHI 3 1X MOTEHIIIHHUMU MOYKJIMBOCTSMH, €
3MIiHU MIPUPOHOTO CTaHy HAPTOra30BUX IUIACTIB y HABKOJOCBEPJIOBHHHI 30H1 [14].
BiaminHi pucu OypiHHS TOPU3OHTAIBLHUX CBEPJUIOBUH BiJl BEPTUKAIHHUX MOJISITAIOThH
y HAaCTYITHOMY

— 30UIBIIIEHHI TPUBAJIOCTI BIUIMBY OypOBOTO PO3YMHY 1 HOro(iasTpary;

— 3POCTaHHI KUIBKOCTI Ta IHTEHCUBHICTb AedopmMaliiii OypHIbHOTO
IHCTPYMEHT;

—  PO3THHI OLIBIIOTO KUIHKOCTI T€0JIOTYHUX HEOTHOPIAHOCTEH;

—  YCKJIaJHEHHS Ipoliecy OypiHHs, 3aKIHYEHHS 1 BUITPOOYyBaHHS CBEP/IOBHH.
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3AT'AJIBHI BUCHOBKHA

VY po6oTi BHpINIEHO BAXJIUBY HAYKOBO-TEXHIUHY 3ajady — (QopMyBaHHs
CTaOUTBHOCTI CTPYKTypH OYpOBOTO pO3YMHY Ha BYIJICBOJHEBUA OCHOBI 3
peryiboBaHUMHU (13UKO-MEXaHIYHUMHU BIACTUBOCTSAMH METOJOM YIIBTPa3ByKOBOTO
BIJIMBY Ha CTa/iii 3MIIIAHHS KOMIIOHEHTIB Ta JUCIIEPTYBaHHS.

1. Amnami3z 3acTOCOBYBaHMX NpH OypiHHS TOPHU3OHTAIBHHUX JAUISHOK
MPOMHUBHUX PIAMH TIOKAa3aB, MO MO CYKYMHOCTI MO3UTHUBHUXIIEpPEBAr, pPO3YMHU Ha
BYIJICBOJHEBUI OCHOBI € HaWOUIbII MPUIATHUMHU ISl TPOXOJDKEHHS IMOXHIIO-
CIPSIMOBaHUX CBEPIJIOBUH Ta TOPU3OHTATLHUX IIJSHOK, 1HTEPBAIIB MPOIYKTHBHUX
mwiactiB. He3Baxkaroum Ha psp  nepesar, 3actocyBaHHS PBO oOmexyeTbes
EKOJIOTIYHUMH BHUMOTaMH (Kiac HeOe3nmekn 3 — y pas3i 3acTOCYyBaHHS SK OCHOBA
JU3EJIbHOTO TalKBa, Kilac Hebe3nekn 4 — y pasi 3aCTOCYBaHHS MIHEPAJIBbHOI OJIii),
TEXHOJIOTIYHUMH TPYAHOIIAMU TPUTOTYBAHHS Ta BHCOKOIO BapTICTIO, a TaKOX,
MOXJIMBOCTSIMH Ta MOTEHI[IaJIOM KOMITaH1H, 3aiiMal0ThCsl Oy 1IBHULITBOM CBEP/IJIOBHUH.

2. BukoHaHuii aHami3 ICHYIOYMX CHOCOOIB NPHUTOTYBaHHS €MYJIbCIHHUX
PO3YHMHIB Ha BYIJIEBOJHEBHIT OCHOBI IOKA3aB, IO 9ac MpuroTyBanHs 160 m 3 6yposoro
pO3UMHY 13 3aCTOCYBaHHSM CTPYMHHHOTO JUCIiepraTopa Ha CBEpP/JIOBUHHOI
MaiJIaH4YMKy CKJIajae 3 100U 1 BUMarae CTBOPEHHS HaIJTUIITKOBOrO TUCKY 10 10 MIla
3a JOTIOMOT'010 [IEMEHTYBAJILHOTO arperary uu 0ypoBoro Hacoca. HeoOxigHa po3pooka
eHepro30epirarounx TEXHOJOTIYHUX KOIITIB, CIPSIMOBAHMX Ha CKOPOYEHHS 4Yacy
npurotyBanHs PBO.

3. 3a pesympTaTaM  CTaTHCTHUYHOTO  aHaNi3y  BHUSBIEHO, M0 HAa
€JIEKTPOCTA0UIBHICTh ICTOTHO BIUIMBA€ BMICTY €MyJbraropa Ta BamHa. Y MEHIIOIO
CTyNEHsl BIUIMBAa€ BOAOHA(TOBE CTaBJICHHS 1 3MICT CTPYKTYpPOYTBOproBaua ko
NOTPIOHO MIABUIIMTH €IEKTPOCTA0LIBHICTh, TO CHOYATKY TpeOa 301IbIIyBaTH 3MICTY
emynbraropa, Bamaa, OWR 1 KOHIIEHTpaIlil0 CTPYKTYpPOYyTBOPIOBaya.

4. EKCHepuMEHTaJIbHO BCTAaHOBJICHO, IO BIUIMB YJIbTPAa3BYKOBUX XBUJIb
gactoroto 40 kxl'm, mparforounx y pexumi KapiTailii, 3aCTOCOBHO JUIsl OTPUMAaHHS

emMyJbCciiiHuX OypoBux po3unHiB PBO orpumyBani micis 10 XB BIUIMBY YJIBTPa3BYKY
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40 xI'u B pexxumi KaBiTallii, HE PO3IIAPOBYIOTHCS SIK IMICJISI TEPMOCTAPIHHSA, TaK 1 MpU
BijicTe Ha mpotsiroM 14 nmi6. Lle miaTBep/uKye CTaOUIBHICTH OYpPOBHX PO3YMHIB 1
MOJKJIMBICTh TIOBTOPHOTO 3aCTOCYBAaHHA INMpH OypiHHS CBEPJUIOBMH. 3alpoOIOHOBAaHI
TEXHOJIOTIYHI PINMICHHS € MEPCIEKTUBHOK AJIbTEPHATHUBOIO ICHYIOUMM PIIICHHSM B
OypiHHS 1 PEKOMEHAYIOTHCS I TMOAATBIIUX PO3POOOK B 00MACTI MPUTOTYBAHHSA
OypOBUXPO3UYHHIB Ha BYTJICBOIHEBii OCHOBI.

5. VYxkowmmekrtyBanHs Oyposuii 10 yctanoBkamu «bynaBay, Ipu CKOpOYCHHS

 PBO 3 3 mo 1 o0y, mo mnopiBHsAHHI 3

TPUBAJIOCTI TpUroTyBaHHSA 160 M
BUKOPHUCTAHHSM T'1IpaBIiuHOTO JUCHEpraTopa, OKynuThes yepe3 1 pik micis noyaTky
3aCTOCYBaHHS, TOAl SIK IPU YKOMIUIEKTYBaHHI | YCTAHOBKOK OKYIHUTBCSI 4€pe3 O

POKIB.
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